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SULPHUR,  MEDICAL  U8B8  OF— SULPHURETTED  HYDROGEN 


the  action  of  the  trioxide  itself  upon  moisture. 
Sulphur  trioxide  has  a  powerful  affinity  for 
water,  in  which  it  dissolves  with  a  hissing  noise 
and  the  formation  of  sulphuric  acid,  as  indi- 
cated by  the  equation  HfO  +  SOt  ■"  HiSO*. 
The  reaction  is  accompanied  by  the  liberation 
of  a  great  deal  of  heat. 

Sulphur  combines  directly  with  carbon,  at  a 
red-heat,  with  the  formation  of  a  substance 
known  as  "carbon  disulphide*  (or  "carbon  bi- 
sulphide1), which  has  the  chemical  formula  CS* 
The  vapor  that  is  thus  produced  may  be  con- 
densed to  a  very  volatile,  mobile  liquid,  pos- 
sessing a  high  dispersive  action  upon  light. 
Carbon  disulphide  freezes  at  about  — 166°  F., 
boils  (undfcr  a  pressure  of  one  atmosphere)  at 
115°  F.,  has  a  specific  gravity  of  129  and  a 
specific  heat  of  0247,  and  is  used  as  a  solvent 
for  resins,  sulphur,  phosphorus,  gutta  percha 
and  many  other  substances  that  do  not  dissolve 
in  water.  It  is  almost  insoluble  in  water,  but 
mixes  readily  with  alcohol,  ether  and  many 
kinds  of  oil.  It  is  exceedingly  inflammable, 
and  its  vapor  forms  explosive  mixtures  with 
air.  The  vapor  of  carbon  disulphide  takes  fire, 
when  heated  in  contact  with  air  to  500°  F.,  and 
this  circumstance,  taken  in  connection  with  the 
volatility  of  the  substance  and  the  explosi ve- 
ness  of  its  vapor  when  mixed  with  air,  renders 
the  use  of  the  disulphide  exceedingly  dangerous 
in  the  presence  of  any  sort  of  a  flame,  or  even 
in  the  presence  of  bodies  heated  as  hot  as  500° 
F.  As  ordinarily  met  with  in  commerce,  car- 
bon disulphide  possesses  an  exceedingly  offen- 
sive odor;  but  this  is  due  to  impurities,  and 
when  these  are  removed,  the  pure  disulphide 
has  an  ethereal  odor,  which  is  not  objectionable. 
The  vapor  of  carbon  disulphide  is  poisonous, 
even  when  greatly  diluted  with  air. 

The  known  compounds  that  contain  sulphur 
in  combination  with  two  or  more  other  ele- 
ments are  almost  innumerable,  as  are  also  the 
uses  to  which  sulphur  is  put  in  the  arts.  Among 
the  simpler  compounds  containing  sulphur  with 
two  or  more  other  elements,  the  various  salts  of 
sulphurous  and  sulphuric  acids  are  exceedingly 
important  For  data  concerning  sulphur  black 
and  the  sulphur  compounds  that  are  in  general 
use  in  the  coal  tar  color  industry,  consult 
Cain  and  Thorpe,  (Thc  Synthetic  Dyes  tuffs  and 
Intermediate  Products > ;  also  Wahl  and  A  tack, 
<The  Manufacture  of  Organic  Dyestuffs.* 

Allan  D.  Risteen. 

SULPHUR,  Medical  Uses  of.  Sulphur  is 
prepared  in  various  ways  for  use,  both  internally 
and  externally,  in  medicine.  It  is  used  in  the 
forms  of  washed,  precipitated  or  milk*  of  sul- 
phur, and  sublimed  sulphur,  or  flowers  of  sul- 
phur, corresponding  to  the  manner  of  its  prep- 
aration from  crude  sulphur  —  by  washing, 
precipitation,  or  sublimation.  The  precipitated 
sulphur  is  regarded  as  the  most  efficacious, 
perhaps  because  of  its  finer  division,  which  is 
chemical  instead  of  mechanical.  It  is  prepared 
by  boiling  eaual  parts  of  sulphur  and  freshly 
slacked  lime  for  an  hour,  and  then  adding  dilute 
hydrochloric  acid  until  the  alkalinity  almost 
disappears.  The  sulphur  precipitates  as  a  white 
powder  and  is  washed,  and  dried  at  a  low 
temperature.  Precipitated  sulphur  is  much 
employed  as  a  mild  laxative,  taken  in  medicinal 
doses  and  by  its  action  facilitates  evacuation  in 
cases  where  intestinal  or  rectal  disorders  pain- 


fully interfere.  Sulphur  is  also  a  valuable 
remedy  in  certain  blood-diseases,  chronic  skin- 
diseases,  chronic  bronchitis,  chronic  rheu- 
matism, etc.,  both  internal  administration  — 
especially  in  the  form  of  mineral  waters  con- 
taining sulphur  —  and  sulphur  baths  being  often 
efficacious.  The  administration  of  sulphur  in 
obstinate  chronic  cases  of  many  diseases  often 
works  such  a  change  in  the  patient's  condition 
as  to  give  potency  to  other  remedies  given 
without  effect*  As  a  parasiticide,  and  especially 
in  skin  affections,  ring-worm,  itch,  etc.,  sulphur 
ointment  is  a  specific,  or  at  least  an  active 
curative  agent. 

SULPHUR  DIOXIDE.  See  Liquefied 
and  Compressed  Gases. 

SULPHUR  DYESfUPFS.  See  Coal- 
tar  Colors. 

8ULPHUR  SPRINGS,  Tex.,  city,  county- 
seat  of  Hopkins  County,  on  the  Missouri,  Kan- 
sas and  Texas,  and  the  Saint  Louis  South- 
western railroads,  about  240  miles  northeast 
of  Austin,  the  capital,  and  75  miles  northeast 
of  Dallas.  It  is  in  an  agricultural  and  stock- 
raising  region  and  has  an  extensive  domestic 
export  trade  in  cotton  products,  wheat,  corn, 
fruit  (peaches  and  plums),  honey,  poultry  and 
livestock.  It  has  two  national  banks  with  a 
combined*  capital  of  $200,000.  The  educational 
insitutions  are  the  Central  College  (Methodist 
Episcopal,  South),  opened  in  1876,  and  public 
schools.    Pop.  about  5,151. 

SULPHURETTED  HYDROGEN  (H»S). 
a  gaseous  compound  of  hydrogen  and  sulphur, 
found  abundantly  in  nature  in  gases  issuing 
from  crevices  in  volcanic  regions,  and  oc- 
casionally in  natural  gas.  It  is  one  of  the  com- 
mon products  of  decomposition  of  vegetable 
substances,  especially  those  of  the  leguminous 
family.  It  occurs  in  illuminating  gas,  from 
which  it  is  scrupulously  removed  at  consider- 
able expense.  It  is  prepared  on  a  large  scale 
by  heating  together  equal  parts  of  vaseline  or 
paraffin  and  sulphur. 

Sulphuretted  hydrogen  is  a  colorless,  in- 
flammable gas,  burning  with  a  bluish  flame,  and 
having  an  extremely  offensive  odor,  similar  to 
that  of  rotten  eggs.  It  is  very  poisonous;  when 
inhaled  in  small  quantity  producing  nausea  and 
headache,  and  in  large  quantity,  asphyxiation. 
One  part  of  the  gas  in  200  parts  of  air  is  fatal 
to  horses,  and  one  part  of  gas  to  800  of  air 
is  fatal  to  dogs.  It  is  soluble  in  water  in  the 
proportion  of  4.4  volumes  of  gas  to  1  volume 
of  water  at  32°  F.  At  higher  temperatures 
less  of  the  gas  is  held  in  solution.  Alcohol  at 
32*  dissolves  17.9  times  its  own  volume. 

The  aqueous  solution  of  sulphuretted  hy- 
drogen is  known  as  hydrosulphuric  acid.  It 
smells  of  the  gas,  and  decomposes  on  standing, 
depositing  sulphur,  and  the  hydrogen  oxidizing 
into  water.  Its  solutidn  in  glycerine,  bo*r- 
ever,  keeps  good  for  a  long  time. 

The  gas  may  be  liquefied  at  ordinary  tem- 
peratures by  submitting  it  to  a  pressure  of 
17  atmospheres  —  that  is,  about  550  pounds 
to  the  square  inch.  Liquid  sulphuretted 
hydrogen  is  a  colorless,  mobile  liquid  which 
freezes  or  soldifies  at  —  117°  F..  and  boils  at 
—  79°.  In  its  liquid  form  it  is  nearly  inert 
chemically. 

Sulphuretted    hydrogen    is    used    in    large 
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quantities  in  the  manufacture  of  sulphuric  acid 
to  remove  the  arsenic  which  is  found  in  larger 
or  smaller  percentage  in  all  acid  made  from 
pyrites.  It  is  also  used  to  precipitate  copper 
from  solutions  containing  salts  of  copper,  and 
for  precipitating  gold  and  silver  from  sweep- 
ings and  other  waste  material.  In  the  chemist's 
laboratory  it  is  one  of  the  most  valuable 
reagents. 

SULPHURIC  ACID,  or  OIL  OP  VIT- 
RIOL, a  common  and  exceedingly  important 
oxy-acid  of  sulphur,  having  the  chemical 
formula  H1SO4.  It  was  first  prepared  by  Geber,. 
in  the  8th  century,  by  distilling  alum ;  and  in 
the  15th  century  it  was  manufactured  by  burning 
sulphur  with  saltpetre,  though  the  identity  of 
the  product  so  obtained  with  that  described  by 
Geber  was  not  established  until  near  the  end 
of  the  16th  century.  Considerable  quantities 
of  sulphuric  acid  were  formerly  manufactured 
by  the  distillation  of  ferrous  sulphate,  the  prac- 
tice of  this  method  dating  from  the  early  part 
of  the  18th  century.  At  the  present  time  prac- 
tically all  of  the  sulphuric  acid  that  is  used 
is  prepared  from  sulphur  dioxide  gas,  either  by 
the  *chambcr  process,*  or  by  the  more  recently 
perfected  ^contact  process,*  both  of  which  are 
described  in  this  article. 

When  pure  and  free  from  water,  sulphuric 
acid  is  a  colorless  liquid  with  an  oily  appear- 
ance, and  a  specific  gravity  of  1.89.  It  may 
be  readily  frozen,  the  solidified  acid  melting 
again  at  50.9°  F.  It  exhibits  the  phenomenon 
of  surfusion  to  a  marked  extent,  and  the  liquid 
acid  can  be  cooled,  much  below  the  melting 
point  here  given,  without  inducing  solidifica- 
tion ;  but  if  a  crystal  of  the  solid  acid,  or  a 
small  amount  of  sulphur  trioxide,  be  added  to 
the  supercooled  fluid,  crystallization  begins  at 
once,  and  the  temperature  rises  until  it  becomes 
50.9°  R,  after  which  no  further  solidification 
occurs.  The  presence  of  a  trace  of  water  in 
the  acid  lowers  the  freezing  point  nearly  to  32° 
F.  If  five  parts  (by  weight)  of  sulphuric  acid 
be  mixed  with  nearly  one  part  of  water,  and 
the  solution  is  cooled  by  a  freezing  mixture, 
a  definite  hydrate  of  sulphuric  acid,  having  the 
composition  HtSOi  +  HsO,  crystallizes  out  at 
45°  F.  Another  solid  hydrate,  having  the  com- 
position HaSOi  4-  4HsO,  may  also  be  prepared 
by  cooling,  to  a  much  lower  temperature,  a 
mixture  of  sulphuric  acid  and  water,  containing 
57.6  per  cent  of  water.  Several  other  hydrates 
are  also  believed  to  exist,  and  special  study  has 
been  expended  upon  them,  on  account  of  their 
importance  in  the  illustration  of  the  ahydrate* 
theory  of  solutions.  (Consult  Mendeleeff, 
Principles  of  Chemistry, J  Vol.  II).  Sulphuric 
acid  has  no  really  definite  boiling  point.  It 
begins  to  boil  at  about  550°  F.,  the  distillate 
containing  sulphuric  acid,  water  and  sulphur 
trioxide.  (See  Sulphur).  The  temperature 
of  the  liquid  may  be  raised  to  640°  F.,  how- 
ever, before  a  state  corresponding  in  definite- 
ness  to  the  boiling  point  of  water  is  attained, 
the  vapor  that  passes  off  then  consisting  en- 
tirely of  water  vapor  and  free  sulphur  trioxide. 
At  higher  temperatures  the  decomposition  is 
even  more  complete.  Thus  if  a  stream  of  the ' 
acid  be  allowed  to  flow  over  redhot  bricks,  it 
is  broken  up  into  sulphur  dioxide  (SOs),  free 
oj^yftn  and  water-vapor.  If  the  gases  re* 
suiting    from    this    decomposition    are    passed 


through  cool  water,  and  the  steam  that  they 
contain  is  condensed  and  the  sulphur  dioxide 
removed  by  solution,  a  supply'  of  pure  oxygen 
gas  is  obtained.  Pure  anhydrous  sulphuric  acid 
has  a  specific  heat,  at  ordinary  temperatures,  of 
about  0.34,  and  a  coefficient  of  expansion 
(Fahrenheit  scale)  of  about  0.000310.  The  con- 
centrated acid  is  a  powerfully  corrosive  poison, 
destroying  organic  tissues  rapidly,  and  even 
charring  paper  and  wood.  It  is  also  poisonous 
(though  far  less  violently  so)  when  adminis- 
tered in  any  considerable  quantity  in  a  highly 
dilute  form.  Concentrated  sulphuric  acid  has 
a  powerful  affinity  for  water,  its  combination 
with  water  being  attended  by  the  evolution  of  a 
large  amount  of  heat.  The  strong  acid  is  used 
as  a  drying  agent,  for  removing  moisture  from 
gases.  For  this  purpose  it  is  sometimes  suffi- 
cient to  allow  the  gas  to  stand  for  a  time  in  a 
receiver  containing  a  dish  of  the  concentrated 
acid;  but  a  more  effective  mode  of  procedure 
consists  in  passing  the  gas  through  tubes  that 
are  partially  filled  with  fragments  of  pumice 
that  have  been  wetted  with  the  acid. 

Chemically,  sulphuric  acid  is  dibasic,  either 
or  both  of  its  hydrogen  atoms  being  replace- 
able by  metals  or  other  bases,  the  compounds 
that  are  thus  formed  being  termed  (<sulphates.* 
With  the  metals  of  the  alkalis  (which  are 
monovalent),  sulphuric  acid  therefore  forms  two 
kinds  of  sulphates,  which  may  be  sufficiently 
illustrated  by  the  potassium  salts.  If  one  of 
the  hydrogen  atoms  of  the  acid  is  replaced  by 
potassium,  the  resulting  salt,  HKSOi,  is  called 
•hydrogen  potassium  sulphate,*  or  aacid  po- 
tassium sulphate*;  while  if  both  are  replaced, 
the  resulting  salt  has  the  formula  rCSCX,  and 
is  known  as  •normal  potassium  sulphate.*  Many 
of  the  sulphates  of  the  metals  occur  native 
in  large  quantities,  and  many  of  them  are  of 
great  value  in  the  arts.  Those  that  are  of 
especial  importance  are  described,  in  this  en- 
cyclopedia, under  the  metals  (or  other  bases) 
with  which  the  acid  is  combined.  The  sulphate 
of  barium  is  perhaps  the  most  insoluble  salt 
known.  It  is  formed  whenever  a  soluble 
barium  salt  (such  as  the  chloride)  is  added  to  a 
solution  of  a  soluble  sulphate;  and  its  forma- 
tion constitutes  a  valuable  test  for  sulphuric 
acid  and  the  sulphates.  See  Chemical 
Analysis. 

When  sulphur  trioxide  is  dissolved  in  anhy- 
drous sulphuric  acid  in  the  proportion  of  one 
molecule  of  the  trioxide  to  one  of  the  acid,  a 
definite  compound  having  the  formula  H.SaOt 
(or  H»S04.SO«)  is  obtained.  Wrhen  pure,  this 
substance  is  known  as  "pyrosulphuric  acid.* 
It  is  a  dibasic  acid,  forming  salts  which  are 
termed  "pyrosulphates,*  but  which  are  of  com- 
paratively little  practical  importance.  Pyro- 
sulphuric  acid  forms  large  crystals,  which  melt 
at  95°  F.,  and  it  is  easily  decomposed  by  heat 
into  ordinary  sulphuric  acid  and  free  sulphur 
trioxide.  Fuming  sulphuric  acid  (now  com- 
monly known  in  the  arts  as  aoleum*  but  for- 
merely  called  ^Nordhauscn  oil  of  vitriol*)  con- 
sists of  a  mixture  of  pyrosulphuric  acid  and 
ordinary  sulphuric  acid  and  may  be  regarded 
as  a  solution  of  sulphur  trioxide  in  sulphuric 
acid,  the  trioxide  not  being  present  in  sufficient 
quantity  to  convert  the  ordinary  acid  entirely 
into  pyrosulphuric  acid.  It  fumes  strongly  in 
the  air,  gives  off  sulphur  trioxide  when  heated, 
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and  is  prepared  by  the  "contact  process,* 
described  in  this  article. 

The  uses  of  sulphuric  acid  in  chemistry  and 
in  the  arts  are  past  enumeration;  for  this  acid 
is  one  of  the  most  important  chemical  sub- 
stances known,  and  it  is  employed  is  so  many 
industrial  processes  that  it  has  been  said  that 
the  weafth  and  prosperity  of  a  nation  can  be 
estimated  from  its  consumption  of  sulphuric 
acid.  About  half  of  the  total  quantity  manu- 
factured in  the  United  States  is  consumed  in 
the  preparation  of  fertilizers.  The  two  general 
methods  now  in  use  for  manufacturing  the  acid 
are  described  in  this  article. 

The  sulphur  used  for  the  manufacture  of 
sulphuric  acid  is  obtained  (1)   from  the  gases 

fenerated  by  burning  iron  pyrites  (FeS»),  (2) 
rom  the  sulphur  deposits  of  Louisiana,  Sicily 
and  elsewhere,  and  (3)  to  a  very  limited  ex- 
tent from  the  waste  gases  given  off  by  sul- 
phide smelters.  At  the  present  time  pyrites  is 
the  most  important  source,  but  it  is  probable 
that  smelter  gases  will  be  utilized  to  a  greatly 
increased  extent  in  the  future,  and  they  may 
eventually  compete  with  pyrites.  The  sulphur 
dioxide  that  is  now  wasted  by  discharging  the 
fumes  from  smelters  into  the  air  would  far 
more  than  supply  the  United  States  with  sul- 
phuric acid.  Moreover,  the  fumes  are  exceed- 
ingly objectionable,  and  they  are  destructive  to 
vegetation. 

The  fundamental  principles  in  the  manu- 
facture of  sulphuric  acid  are  ( 1 )  to  oxidize  sul- 
phur or  a  suitable  sulphide,  so  as  to  obtain  sul- 
phur dioxide,  SO*;  (2)  to  further  oxidize  this 
to  the  trioxide,  SO»;  and  (3)  to  effect  the 
combination  of  the  trioxide  with  water,  in  ac- 
cordance with  the  equation  SOi+H«Os=H«S04. 
In  attempting  to  carry  out  the  second  of  these 

?rocesses,  however,  we  are  confronted  by  the 
act  that  sulphur  dioxide  does  not  readily  take 
up  oxygen,  so  as  to  become  completely  con- 
verted into  the  trioxide.  To  effect  this  oxida- 
tion we  are  in  fact  compelled  to  resort  to  one  or 
the  other  of  two  expedients:  (1)  To  mix  a 
certain  amount  of  an  oxide  of  nitrogen  with  the 
sulphur  dioxide  and  air  —  the  oxide  of  nitro- 
gen then  acting  as  a  sort  of  *carrier*,  taking  up 
oxygen  from  the  air  and  passing  it  on  to  the 
sulphur  dioxide;  or  (2)  to  subject  a  mixture 
of  air  and  sulphur  dioxide  to  the  action  of  a 
suitable  catalyzer.  The  first  of  these  expe- 
dients is  used  in  the  "chamber  process*  and  the 
second  in  the  "contact  process* 

The  first  step  in  the  manufacture  of  sul- 
phuric acid  is  to  provide  a  suitable  supply  of 
sulphur  dioxide  gas.  This  is  usually  obtained 
by  burning  sulphur  or  iron  pyrites  in  a  special 
furnace  and  considerable  slcill  and  judgment 
are  required  in  this  part  of  the  operation,  to 
obtain  gases  of  proper  composition.  It  is  also 
important  to  minimize  the  quantity  of  dust  that 
the  gases  earn*  over  into  the  later  parts  of  the 
process.  Settling  chambers,  baffle  plates,  centrif- 
ugal separators,  parallel-plate  separators,  and 
filtration  through  piles  of  marbles  or  other 
loosely  aggregated  solid  lumps  are  among  the 
devices  used  for  the  removal  of  the  dust 

Chamber  Process. —  In  manufacturing  sul- 
phuric acid  by  the  so-called  'chamber  process* 
the  hot  gases  from  the  burners  (consisting  of 
air,  sulphur  dioxide  and  moisture)  pass  first 
over  "niter  pots,*  which  contain  nitrate  of  soda 


and  sulphuric  acid,  and  which  give  off  the 
nitric  oxide  gas  that  is  to  act  as  an  oxygen 
carrier.  Then,  after  passing  through  the  dust- 
removing  apparatus,  the  gases  are  passed  up- 
ward through  a  tower  (technically  known  as 
a  •Glover  tower*)  that  is  loosely  filled  with 
fragments  of  coke,  pumice,  acid-proof  stone- 
ware or  other  inert  material  to  distribute  the 
flow,  and  here  they  are  met  by  a  downward 
stream  of  aqueous  sulphuric  acid  obtained  from 
a  later  stage  of  the  process  and  containing 
oxides  of  nitrogen  in  solution:  The  precise 
reactions  that  occur  cannot  be  discussed  here, 
partly  because  they  are  complicated,  and  partly 
because  they  are  not  fully  understood.  The 
general  effect,  however,  is  to  oxidize  the  SO,  to 
SOa,  and  the  downward-flowing  stream  of  weak 
acid  dissolves  the  SO*  and  thereby  becomes 
stronger.  In  certain  plants  of  recent  design 
the  oxidation  of  the  sulphur  dioxide  and  the 
absorption  of  the  resulting  trioxide  are  carried 
out  in  a  series  of  Glover  towers,  without  the 
use  of  chambers  of  any  sort;  but  it  is  usual, 
after  the  gases  have  passed  through  one  or  two 
Glover  towers,  to  cause  them  to  enter  large 
lead-lined  chambers  (from  which  the  process 
takes  its  name),  where  the  oxidation  of  the 
dioxide  and  the  consequent  strengthening  of 
the  acid  arc  continued.  Liquid  sulphuric  acid 
settles  in  the  bottom  of  these  chambers,  and  is 
drawn  off  from  time  to  time.  Steam  or  water 
is  sprayed  into  certain  of  the  chambers,  as 
needed,  to  provide  the  HiO  that  is  required  for 
the  formation  of  the  H,SOi.  The  gases  coming 
from  the  last  chamber  are  passed  up  through  a 
■Gay-Lussac  tower,*  which  resembles  the 
Glover  tower  in  general  construction.  The 
liquid  that  is  sent  down  through  this  tower, 
however,  is  concentrated  sulphuric  acid,  and  its 
purpose  is  to  absorb  the  nitric  oxide  gas  that  is 
present,  thereby  preventing  its  loss  and  dimin- 
ishing the  quantity  of  nitre  that  must  be  used  in 
the  early  part  of  the  process.  Upon  leaving 
this  tower  the  gases  (which  then  consist  mainly 
of  nitrogen  and  oxygen)  enter  a  stack  and  pass 
off  into  the  atmosphere.  The  acid  that  is 
drawn  off  from  the  bottom  of  the  final  Gay- 
Lussac  tower  contains  oxides  of  nitrogen  in 
solution,  and  is  introduced  (diluted,  as  may  be 
necessary,  with  weaker  acid)  into  the  tops  of 
the  Glover  towers.  As  the  acid  passes  down 
through  a  Glover  tower,  however,  the  heat  due 
to  die  reactions  that  occur,  added  to  that  which 
the  entering  gases  already  possess,  drives  off 
the  nitrous  oxides,  and  these  keep  returning 
upward  through  the  tower  with  the  sulphur 
oxides  and  air,  while  acid  nearly  free  from 
nitrous  oxides  comes  away  from  the  bottom 
of  the  tower. 

Sulphuric  acid,  as  made  by  the  chamber 
process  (and  especially  when  made  from  pyri- 
tes) is  likely  to  be  contaminated  with  lead, 
arsenic,  nitrous  oxides  and  many  other  sub- 
stances. Certain  of  these  may  be  removed  in 
considerable  measure  by  treatment  with  sul- 
phuretted hydrogen.  If  an  acid  of  high  purity 
is  required,  however,  it  is  better  to  make  it  bv 
the  contact  process,  presently  to  bo  described. 
When  treated  with  sulphuretted  hvdrogen  for 
the  removal  of  impurities,  the  acid  should  not 
have  a  greater  specific  gravity  than  1.4,  cor- 
responding to  about  50  per  cent  of  actual 
HtSOi,  and  must  be  diluted  to  this  strength  if 
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it  is  already  stronger.  After  the  removal  of 
the  arsenic  the  purified  acid  is  concentrated  by 
evaporation  if  a  strong  product  is  required. 
The  evaporation  may  be  carried  out  in  leaden 
pans,  but  a  better  product  is  obtained  by  effect- 
ing the  concentration  in  platinum  stills.  Owing 
to  the  high  cost  of  platinum,  however,  it  is  com- 
mon to  perform  the  evaporation  in  a  series  of 
evaporating  dishes  constructed  of  fused  silica. 
These  are  arranged  like  a  flight  of  steps,  the 
lip  of  each  one  projecting  out  over  the  next 
dish  below.  A  slow  stream  of  acid  is  kept 
•running  down  through  the  cascades  of  dishes, 
while  heat  is  applied  to  each  dish  from  below. 
When  an  apparatus  of  this  kind  is  properly 
arranged  and  operated  it  gives  excellent  re- 
sults. Hoods  should  be  arranged  over  the 
dishes,  however,  to  take  up  the  vapors  that  are 
given  off  and  dispose  of  them  in  some  proper 
way. 

The  Contact  Process. —  In  the  contact  proc- 
ess for  the  manufacture  of  sulphuric  acid,  the 
sulphur  dioxide  is  caused  to  combine  with 
the  oxygen  of  the  air  by  bringing  the  mixed 
gases  into  contact  with  finely  divided  platinum, 
or  with  platinized  asbestos.  The  catalytic  ac- 
tion of  platinum  (that  is,  its  power  of  inducing 
combination  in  this  way,  without  being  itself 
consumed  or  otherwise  permanently  affected) 
was  discovered  by  Sir  Humphrey  Davy,  in  1818 ; 
and  in  1824  Doebereiner  showed  that  finely 
divided  platinum  can  effect  the  ignition  of  a 
jet  of  hydrogen,  when  this  gas  impinges  upon  it 
in  contact  with  air.  Peregrine  Phillips,  of  Bris- 
tol, England,  first  produced  sulphur  trioxide  by 
utilizing  the  catalytic  effect  of  finely  divided 
platinum  upon  a  mixture  of  oxygen  and  sul- 
phur dioxide,  taking  out  a  patent  for  this  proc- 
ess in  1831 ;  and  Schneider,  in  1848,  made  a 
working  model  of  an  apparatus  for  manufac- 
turing sulphuric  acid  by  this  method.  Since  that 
time  many  attempts  have  been  made  to  make  the 
contact  process  practicable  for  the  manufacture 
of  sulphuric  acid,  and  many  other  catalytic 
agents  have  been  tried  besides  platinum.  It  was 
not  until  about  1898,  however,  that  the  various 
practical  difficulties  involved  in  the  process  were 
satisfactorily  overcome,  largely  through  the  la- 
bors of  Herr  Knietsch  of  the  Badische  Anilin 
und  Soda-Fabrik,  a  German  company  for  the 
manufacture  of  chemical  substances  of  nearly 
every  kind.  It  was  found  that  the  prime  con- 
dition of  success  in  the  application  of  the  con- 
tact method  is  that  the  gases  that  arc  treated 
shall  be  absolutely  free  from  dust,  arsenic, 
mercury  and  certain  other  substances.  The 
gases  from  the  pyrites-roaster  are  cooled 
very  slowly  and  are  then  purified  by  filtration 
and  washing.  When  passed  to  the  tubes  con- 
taining the  platinized  asbestos  that  is  used  as 
the  catalytic  agent,  100  volumes  of  the  roaster- 
gas  contain  7  volumes  of  sulphur  dioxide,  10 
volumes  of  oxygen  and  83  volumes  of  nitrogen 
(from  the  air).  The  catalytic  platinum  is  main- 
tained at  a  temperature  of  about  750°  F.,  since 
it  is  found  that  at  this  temperature  the  produc- 
tion of  sulphur  trioxide  is  about  98  per  cent 
of  the  theoretical  production.  The  nitrogen 
that  is  present  has  no  influence  upon  the  reac- 
tion, when  the  apparatus  is  working  properly. 
The  sulphur  trioxide  that  is  produced  by  this 
method  needs  only  to  be  dissolved  in  previously 
prepared  sulphuric  acid  containing  more  or  less 


water,  in  order  to  yield  an  acid  that  is  quite 
pure.  It  might  naturally  be  supposed  that 
water  would  be  the  best  absorbent  for  the  tri- 
oxide ;  but  it  is  found  that  an  acid  that  contains 
from  97  to  99  per  cent  of  H2SO4  is  a  better 
absorbent;  and  in  the  practical  conduct  of  the 
process  the  trioxide  is  absorbed  by  an  acid  of 
this  strength;  the  stronger  acid  that  its  solution 
yields  being  continuously  drawn  off  and  con- 
tinuously replaced  by  fresh  supplies  of  the  97 
to  99  per  cent  acid,  except  when  fuming  acid  of 
a  very  high  degree  of  concentration  is 'wanted. 
The  minute  details  of  the  contact  process  are 
trade  secrets  and  are  carefully  guarded. 

The  standard  work  on  sulphuric  acid  manu- 
facture is  Lunge's  ( Sulphuric  Acid  and  Al- 
kali^ Very  good  general  accounts  will  be 
found,  however,  in  Rogers'  ( Manual  of  Indus- 
trial Chemistry*  and  Thorp's  'Outlines  of  In- 
dustrial Chemistry. } 

Allan  D.  Risteen. 

SULPHURIC  ETHER.     See  Ether. 

SULPHUROUS  ACID,  an  acid  having 
(probably)  the  formula  H2SO»,  and  prepared  by 
dissolving  sulphur  dioxide  gas  (see  Sulphur) 
in  water  to  saturation;  the  acid  being  formed 
by  the  union  of  one  molecule  of  the  dioxide 
with  one  molcule  of  water,  according  to  the 
equation  SOi  +  HsO  7=  H»SO*.  Sulphurous 
acid  has  never  been  isolated,  and  is  known 
only  in  its  aqueous  solution,  in  combination 
with  bases  in  the  form  of  the  salts  known  as 
"sulphites,®  and  as  a  solid  hydrate.  At  70°  F. 
water  dissolves  about  35  times  its  own 
volume  of  sulphur  dioxide;  the  solubility  being 
greater  at  lower  temperatures,  and  less  at  higher 
ones.  When  an  aqueous  solution  of  sulphurous 
acid  is  cooled  below  41°  F.,  a  crystalline  hy- 
drate of  the  acid  separates  out,  the  composition 
of  which  is  not  definitely  known.  Sulphurous 
acid  has  the  taste  and  smell  of  sulphur  dioxide 
gas,  and  is  strongly  acid.  It  readily  gives  off 
sulphur  dioxide  gas,  and  upon  standing  in  con- 
tact with  the  air  it  gradually  absorbs  oxygen 
and  becomes  converted  into  sulphuric  acid.  Its 
composition  is  also  modified  by  the  action  of 
light,  probably  by  the  formation  of  a  more 
complex  oxy-acid  of  sulphur.  It  acts  as  a 
dibasic  acid,  combining  with  the  oxides,  hy- 
drates and  carbonates  of  many  of  the  metals 
to  form  salts  (that  is,  sulphites)  which  are 
readily  decomposed  by  the  addition  of  stronger 
acids,  with  the  liberation  of  sulphur  dioxide. 
It  is  used  in  the  bleaching  of  silk  and  wool 
but  not  so  much  as  formerly,  having  been 
largely  displaced  by  hydrogen  peroxide.  When 
the  hydrogen  atoms  of  the  acid  are  both  re- 
placed by  a  metallic  base,  the  resulting  salt  is 
called  a  "normal  sulphite* ;  and  when  only  half 
of  the  hydrogen  of  the  acid  is  so  replaced,  the 
salt  is  called  an  ((acid  sulphite,®  or  a  "bisul- 
phite.® Both  of  the  sulphites  of  sodium  are 
extensively  used  in  photography;  the  normal 
sulphite  having  the  formula  NaaSO»7HaO,  and 
the  acid  sulphite  the  formula  HNaSO».  (See 
Photography).  Industrially,  the  bisulphites  of 
calcium  and  of  magnesium  are  of  exceeding 
importance,  since  the  aqueous  solutions  of  these 
substances  possess  the  power  of  dissolving  the 
gummy  matters  by  which  the  fibres  of  certain 
kinds  of  wood  are  cemented  together.  Upon 
this  property,   the  "sulphite  process®   for  the 
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manufacture  of  wood  pulp  is  based.  (See 
Paper).  Calcium  sulphite  is  also  used  in  the 
brewing  industry. 

SULPICIANS,  sul-pish'1-anz.    Sec  Orders, 
Religious. 

SULPICIUS  SEVRRUS,  sul-pIshTus  s*- 
vfe'rfis,  Roman  ecclesiastical  writer:  b.  Aqui- 
tania,  363  a.d.  ;  d.  Marseilles,  between  410  and 
429.  He  was  from  a  family  of  high  rank  and 
in  the  practice  of  the  law  at  Toulouse  attained 
a  great  reputation  for  learning  and  eloquence 
and  led  a  say  though  charitable  life.  The  death 
of  his  wife  led  him  to  more  serious  pursuits. 
Having  entered  a  monastery,  he  spent  some 
years  in  preparing  an  abridgment  of  the  scrip- 
rural  narrative,  which  from  the  purity  of  its 
style  was  long  a  favorite  textbook  in  the  schools 
of  the  Middle  Ages,  but  is  liable  to  the  charge 
of  serious  tampering  with  the  facts,  arising 
in  part  probably  from  the  desire  to  rebuke  in 
this  guise  some  contemporary  rulers.  He  con- 
tinued this  history,  describing  the  destruction 
of  Jerusalem  and  bringing  the  narrative  down 
to  his  own  time,  under  the  title  of  <The  Chron- 
icle of  Sulpicius  Severus,*  in  which  he  varies 
materially  from  Josephus.  His  other  works  are 
(Life  of  Saint  Martin,  Bishop  of  Tours* ; 
'Three  Dialogues  >  and  a  collection  of  letters. 
From  the  elegance  of  his  Latinity  he  was  called, 
not  undeservedly,  *the  Christian  SallusL*  His 
works  have  been  often  printed. 

SULTAN,  in  Arabic,  signifies  monarch, 
ruler.  The  title  is  borne  by  various  Moham- 
medan rulers,  while  the  Turkish  emperor  as- 
sumes the  title  of  Sultan-es-selatin,  < Sultan  of 
sultans.  >  The  daughters  of  the  sultan  have 
also  the  title  of  sultan.  The  title  of  sultana 
is  given  out  of  Turkey  to  the  chief  concubines 
of  the  sultan,  but  no  such  title  is  in  use  for 
them  in  Turkey.  If  the  mother  of  the  sultan 
is  living  she  is  styled  sultan  Valide. 

SULU,  soo-loo'  or  JOLO,  ho-16',  Philip- 
pines. (1)  An  archipelago,  consisting  of  over 
400  islands,  forming  the  southern  central  por- 
tion of  the  Philippine  Archipelago,  lying  be- 
tween the  parallels  4*  30*  and  121°  SZ  N.  lat. 
and  the  meridians  119°  25'  and  121°  52*  E.  long.; 
area  1,029  square  miles.  The  archipelago  is 
surrounded  by  the  Sulu  and  Mindanao  seas  on 
the  north  and  west  and  the  Celebes  Sea  on  the 
south  and  east.  The  islands  form  a  long  chain 
extending  from  northeast  to  southwest  and  are 
divided  into  five  principal  groups:   (1)   Balan- 

fiingui;  (2)  Pafigutarang ;  (3)  Sulu;  (4) 
apul;  (5)  Tawi  Tawi.  The  larger  islands 
are  generally  high  and  of  volcanic  formation; 
the  smaller  islands  are  low  and  rest  on  coral; 
mountain  chains  traverse  the  islands  of  Sulu 
and  Tawi  Tawi.  The  larger  islands  are  fer- 
tile; rice,  coffee,  chocolate,  corn,  hemp,  saffron, 
indigo,  sesame  and  cotton  arc  cultivated,  but 
not  as  a  rule  for  export.  The  raising  of 
horses,  cattle  and  goats  is  an  important  indus- 
try; there  is  some  metal  working  in  the  manu- 
facture of  chisels,  knives,  etc.,  and  weaving  for 
home  consumption.  The  chief  industry  from 
the  commercial  standpoint  is  pearl  and  pearl 
shell  fishing,  large  quantities  of  pearl  shell 
especially  being  exported;  other  exports  are 
shark's  fins,  beche  de  mer  and  native  cordaee. 
The  trade  is  largely  in  the  hands  of  the 
Chinese.  The  forests  contain  many  of  the  most 
valuable  woods  of  the  East.     The  people  of 


the  archipelago  are  divided  into   four  groups, 
according  to  their  origin  and  customs:     (a) 
The  Guimbaianos.  the  aborigines  living  in  the 
mountains;  (b)  the  Malay  and  Visayan  slaves; 
(c)  the  Samales;   (d)   the  Moros  proper,  the 
dominating     race.      Mohammedanism     is     the 
prevailing  religion;  polygamy  and  slavery  are 
recognized   institutions.     Piracy   was   formerly 
a  regular  occupation  of  the  people  and  their 
depredations  were  carried  as  tar  as  Singapore, 
(dee  Moros).    Spain  never  occupied  but  a  few 
towns  on  the  coast  and  the  native  government 
remained  largely  independent  of  Spanish  do-  * 
minion.    When  the  islands  were  transferred  to 
the   United   States,   after  the   Spanish- Ameri- 
can War,  negotiations  were  immediately  begun 
for  establishing  satisfactory  relations  between 
the  United  States  government  and  the  sultan 
of  Sulu  and  his  datos  (or  chiefs).    In  August 
1899  a  treaty  was  signed  in  accordance  with 
which  the  sovereignty  of  the  United  States  over 
the  whole  archipelago  was  recognized,  but  the 
government  of  the  sultan  and  datos  continued 
under  this  supreme  jurisdiction,  the  rights  and 
religion  of  the  Moros  to  be  respected,  with  the 
following   important    stipulations:    the    United 
States  shall  occupy  and  control  such  parts  of 
the  archipelago  as  public  interest  demands ;  any 
person  can  purchase  land  with  the  sultan's  con- 
sent;   piracy    shall    be    suppressed;    American 
courts  shall  have  jurisdiction   except  between 
Moros;  the  American  government  snail  protect 
the   island   against    foreign    aggression.      Pop. 
('estimated)  £,680.     (2)  A  group  of  islands  in 
the  central  part  of  the  Sulu  Archipelago,  lying 
between  the  Balanguingui  group  on  the  north 
and  the  Tapul  group  on  the  south;  area  380 
square  miles.    All  of  the  larger  islands  of  this 
group  are  volcanic,  each  of  them  being  formed 
of  a  central  peak  sloping  to  a  narrow  stretch 
of   level   coast   land:   the   islets   are  generally 
rocks.     All  the  staples  of  the  archipelago  are 
cultivated ;  a  small  amount  of  hemp  and  indigo 
is  exported;  but  cattle  raising  and  fishing  oc- 
cupy a  larger  number  of  the  inhabitants.    The 
trade  between  islands  is  by  native  craft;  the 
port  of  export  is  the  town  of  Sulu.    Pop.  14,500. 
(3)   An  island,  the  central  and  largest  one  of 
the  Sulu  group;  area  333  square  miles.     It  is 
traversed  from  northeast  to  southwest  by  three 
nearly  parallel  mountain  chains,  between  which 
lie  fertile  valleys;  there  are  several  important 
peaks,  of  which  the  highest  has  an  elevation 
of    2,894    feet.      There    are    numerous    small 
streams;   which   are   nearly   or  completely   dry 
during   the    summer    season.      The    climate    is 
particularly  good,  the  temperature  being  even 
and  unusually  cool  for  the  latitude.     The  soil 
is  fertile  and  is  well  cultivated ;  rice,  however, 
is  imported  and  the  chief  articles  of  export,  as 
in  the   rest  of   the  Sulu  Archipelago,  are   the 
products  of  the  fisheries.     The  mountains  are 
heavily    wooded    and    valuable    cabinet    woods 
are  also  among  the  exports.    Under  the  Ameri- 
can jurisdiction,  a  school  has  been  established 
on  the  island.     (4)  A  town,  capital  of  the  Sulu 
Archipelago,   situated   on   the   northwest   coast 
of  Sulu  Island,  540  miles  south  of  Manila.     It 
was  the  ancient  residence  of  the  Sulu  sultans, 
but  scarcely  a  trace  of  the  ancient  Moro  town 
remains;  the  present  town  was  built  in  1878  bv 
the    Spaniards.      It    is    surrounded   by   a   wall 
within   which   the   town   is   regularly  laid  out. 
with    three   principal    streets,    broad    and    well 
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shaded.  The  houses  are  mostly  well  built  and 
there  is  a  large  modern  market  house.  It  is 
the  chief  town  and  chief  port  of  the  Sulu 
Archipelago  and  carries  on  a  large  trade  with 
Singapore  and  Manila,  as  well  as  a  native  inter- 
island  trade.  In  the  channel  between  the  road- 
stead and  Marongas  is  a  pearl  oyster  bed, 
which  employs  a  large  number  of  fishing  boats 
and  the  town  is  the  centre  of  this  industry. 

SULZBERGER,  sulz'ber-jer,  Mayer,  Ger- 
man-American jurist:  b.  Heidelsheim,  Ger- 
many, 22  June  1843.  During  the  Revolution  of 
1848  his  father  came  to  America  with  his  wife 
and  family,  settling  in  Philadelphia  in  1849.  He 
received  his  early  education  at  the  public 
schools  where  he  graduated  in  1859  from  the 
Central  High  School,  being  at  the  same  time  an 
apt  pupil  at  home  in  Hebrew  language  and 
literature.  On  16  Sept.  1865  he  was  admitted 
to  the  bar,  where  his  career  was  brilliant  and 
his  commanding  abilities  received  their  recog- 
nition on  his  appointment  as  judge  of  the  Court 
of  Common  Pleas  (1895-1915),  and  presiding 
judge  (1902-15).  Judge  Sulsberger  edited 
The  Occident  for  a  year  after  its  founder's 
death,  was  tendered  the  position  of  United 
States  Minister  to  Turkey  during  President 
Harrison's  administration  but  declined  the 
honor,  is  prominently  identified  with  Jewish 
charities  and  instructions,  and  is  a  trustee  of 
the  Baron  de  Hirsch  Fund.  He  is  the  author 
of  (Am  ha-Aretz)  (the  ancient  Hebrew  Parlia- 
ment) (1909)  ;  <The  Polity  of  the  Ancient  He- 
brews>  (1912);  <The  Ancient  Hebrew  Law  of 
Homicide>  (1915).  _ 

SUMAC,  any  shrub  or  tree  of  the  genus 
Rhus.  Some  species  are  poisonous  to  the 
touch.  (See  Plants,  Poisonous).  One  of  the 
most  common  innocent  eastern  species  of 
America,  and  the  largest,  is  Rhus  hirta,  the 
staghorn  sumac,  so  called  because  its  young, 
short  branches  are  covered  with  down,  in  color 
and  texture  not  unlike  a  deer's  antlers  ain  the 
velvet."  The  trees  are  not  more  than  30  feet 
high,  but  are  apt  to  grow  in  clumps  and  have 
a  tropical  appearance,  with  their  long  pinnate 
leaves  turning  to  vivid  yellow  and  crimson  in 
autumn.  Their  autumnal  beauty  is  further  en- 
hanced by  the  torch-like  panicles  of  fruits, 
small  drupes  matted  together  by  the  crimson 
plush  of  the  hairs  that  cover  them  in  to  pyra- 
midal bunches  terminating  the  branches.  These 
fruit-masses  remain  throughout  the  winter,  and 
are  a  favorite  food  of  chickadees,  in  spite  of  the 
fur  and  the  acidulous  taste.  The  sour  flavor 
was  taken  advantage  of  by  the  Indians  and 
colonists  who  made  a  cooling  drink  from  the 
plant.  The  crimson  hairs  also  yielded  a  red 
dye,  when  immersed  in  boiling  water.  The 
wood  is  yellow  and  handsomely  veined,  but  is 
very  brittle;  it  is,  however,  occasionally  made 
into  canes.  The  fragrant,  or  sweet-scented 
sumac  (Rhus  crenato),  is  a  low  shurb  with 
aromatic  leaves  and  large  panicles  of  greenish, 
honey-scented  flowers  which  bloom  in  spring 
and  are  a  famous  food  for  bees.  R.  glabra 
is  the  upland  or  smooth  sumac,  which  is  smooth 
and  even  glaucous ;  its  leaves  were  added  to 
the  tobacco  of  the  aborigines;  and  an  efficient 
gargle  is  made  from  the  refrigerant  and  as- 
tringent drupes.    The  dwarf  black  or  mountain 


sumac  (R.  copallino),  similar  in  size  to  the 
above  species,  and  like  them  having  panicles 
of  bloom  succeeded  by  scarlet  masses  of  drupes, 
is  more  bushy  in  growth,  forming  low  thickets 
in  sandy  or  dry,  almost  sterile  soil,  and  is 
peculiar  in  that  the  main  stem  of  its  compound 
leaves  bears  coriaceous  wings  between  the 
leaflets.  The  latter  are  shining  above,  and 
pubescent  beneath,  and,  like  those  of  R.  glabra, 
when  dried  are  material  for  tanning.  They 
are,  however,  said  to  be  inferior  to  those  of 
the  Rhus  coriaria,  native  to  and  cultivated  in 
the  Mediterranean  regions,  which  are  especially 
valuable  for  tanning  fine  leathers,  as  the  light- 
tinted  moroccos.  They  are  collected,  dried, 
and  exported  in  great  quantities  in  the  shape 
of  a  fine  dust.  The  Venetian  sumac,  or  smoke- 
tree,  is  also  used  for  the  same  purpose.  (See 
Smoke-tree).  The  sumacs  are  very  useful 
tree  shrubs  to  the  Indians  of  the  western  United 
States.  The  twigs  of  Rhus  trilobata,  the  aro- 
matic sumac,  having  small  three-lobed  leaves, 
are  soaked,  scraped  and  split,  resoaked  in  water, 
and  then  woven  into  baskets.,  sometimes  in 
conjunction  with  other  materials.  These  light, 
straw-colored  withes  are  used  probably  more 
than  any  material  except  the  willows  for 
native  basketry.  R.  diver siloba,  the  poison- 
oak,  although  greatly  dreaded  by  the  Cherokees, 
who  endeavor  to  conciliate  it  by  addressing  it 
as  *my  friend,*  does  not  seem  to  injure  certain 
Califoraian  tribes  so  much.  They  even  use  it 
as  medicine,  sometimes  poisoning  themselves 
internally  by  the  practice,  and  use  twigs  of  it  as 
water-sprinklers  in  sacred  ceremonies;  it  is 
also  a  materia]  for  woven  fabrics.  Its  juice, 
which  turns  black  rapidly  on  exposure  to  air, 
is  utilized  as  an  intense  black  dye  for  basketry. 
R.  trilobata  likewise  yields  a  dye.  A  strong 
decoction  of  the  leaves  and  twigs  is  made,  to 
which  is  added  roasted  pinyon  gum  and  yellow 
ochre,  forming  a  rich,  blue-black  fluid,  which 
is  practically  an  ink,  the  tannic  acid  of  the 
sumac  combining  with  the  iron  in  the  yellow 
ochre,  and  being  strengthened  with  the  carbon 
of  the  burnt  gum.  The  lacquer  or  varnish  of 
China  and  Japan  is  nothing  but  the  sap  of 
another  sumac  (R.  vernicifera)  or  varnish-tree, 
cultivated  in  those  countries.  When  the  bark 
is  cut,  the  shrub  exudes  a  juice,  darkening  after 
exposure.  When  kept  for  some  time  this  sap 
becomes  thick  and  viscous,  blackish-brown  in 
color  in  one  mass,  but  yellow-brown  and  trans- 
parent in  thin  layers.  When  properly  applied 
in  successive  layers  and  dried,  it  becomes  a 
natural  varnish  of  great  hardness  and  unal- 
terability.    Nut  galls,  or  iron  in  solution,  added 

to  this,  or  gold  and  other  metals,  make  the 
various  kinds  of  lacquer  or  japanning,  which 
it  often  takes  years  to  perfect.  Japan  wax  is 
a  vegetable  wax  used  chiefly  for  candles  and 
obtained  by  crushing,  steaming  and  pressing 
the  drupes  of  this  species  and  of  the  Asiatic 
R.  succedanea. 

SUMATRA,  soo-ma'tra,  an  island  in  the 
Indian  Seas  immediately  under  the  equator. 
Its  extreme  limits  are  lat.  5°  45'  N„  and  5* 
55'  S. ;  long.  90°  Aff  E.,  and  106°  5'  E.  In  the 
direction  of  its  greatest  length  it  extends  from 
northwest  to  southeast.  Its  greatest  length  is 
about  1,000  miles,  and  its  greatest  breadth  about 
260  miles;  its  area  is  about  161,600  square  miles. 
It  ranks  in  magnitude  as  the  second  of  the 
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Asiatic  islands,   Borneo  being  the  first.     The 
population  is  about  4,000,000. 

Topography. —  The  west  side  of  the  island 
is  mountainous,  but  the  east  side  has  a  totally 
different  character,  and  spreads  out  into  inter- 
minable plains  nearly  as  level  as  the  sea.  The 
mountains  viewed  from  the  west  appear  at  first 
view  to  form  a  continuous  ridge,  but  a  closer 
examination  reveals  breaks  in  the  chain,  and 
discloses  the  fact  that  two  or  three  ridges  lie 
behind  that  which  is  mainly  seen  from  the 
coast.  This  chain,  known  generally  as  Barisan, 
extends  from  the  northwest  of  the  island  to 
Sunda  Strait.  The  islands  of  Pulo  Bras  and 
Pulo  Wai  really  form  detached  parts  of  it,  and 
near  them,  at  the  northwestern  end  of  the  is- 
land, it  attains  a  height  of  5,663  feet  in  Mount 
Yamura.  Farther  south,  but  still  in  Achinese 
territory,  are  the  lofty  volcanoes  Abong-Abong 
and  Luse,  whose  heights  are  estimated  at  over 
11,000  and  12,000  feet  respectively.  Mount 
Ophir,  close  to  the  equator,  is  an  extinct  vol- 
cano 9,610  feet  above  sea-level.  Not  far  to  the 
south  is  Mount  Merapi,  one  of  the  most  violent 
of  Sumatran  volcanoes.  Other  notable  peaks 
are:  Talang  (8,343),  an  extinct  volcano,  from 
which  the  natives  obtain  sulphur;  Indrapura 
(12,000),  the  highest  peak  yet  ascended  in  Su- 
matra; Mount  Faung;  Mount  Kaba  (5,413); 
Mount  Dempo  (10,562),  an  active  volcano;  and 
Mount  Tangkamus  (7,422).  near  the  Straits  of 
Sunda.  Granite,  slates,  clay-schists  and  sim- 
ilar rocks  abound,  and  limestones  of  Carbonif- 
erous age  occupy  much  of  the  surface.  The 
Tertiary  formations  cover  a  very  large  area. 
All  the  peaks  seem  to  be  volcanic,  various 
metals  have  been  found  in  the  island,  and  ex- 
cellent coal  is  known  to  be  abundant. 

Rivers  and  Lakes. —  The  rivers  that  flow 
toward  the  west  are  naturally  short  and  of 
small  importance  for  navigation,  but  those  trav- 
ersing the  broad  alluvial  eastern  slopes  are 
long  and  deep.  Many  of  them  form  large  del- 
tas. In  order  from  south  to  north  the  most 
important  arc:  the  Musi  or  Palembang,  about 
400  miles  long,  passing  the  town  of  Palembang 
and  entering  the  sea  opposite  the  island  of 
Banka,  an  important  highway  for  trade;  the 
Jambi  or  Batang-Hari,  over  500  miles  long, 
and  navigable  throughout  most  of  its  length, 
important  as  an  outlet  for  the  chief  coal-fields; 
the  Indragiri;  the  Kampar:  the  Siak,  rising 
near  Mount  Ophir;  the  Rafcan  and  the  Batu 
Bara.  Of  the  west-coast  rivers  the  Singkel 
is  the  most  important.  The  lakes  of  Sumatra 
are  mostly  mountain  lakes,  and  not  a  few  of 
them  occupy  the  craters  of  extinct  volcanoes. 
The  largest  arc:  Toba,  500  square  miles  in 
area,  at  the  source  of  the  Singkel  River;  Sing- 
kara  and  Maringin,  about  the  centre  of  the 
island  near  the  west  coast ;  Korinchi,  near  In- 
drapura; and  Danau.  Sumatra  is  almost  bi- 
sected by  the  equator,  and  in  consequence  the 
monsoons  of  its  northern  extremity  have  differ- 
ent directions  from  those  of  the  southern  end. 
During  the  periods  when  the  monsoon  is  chang- 
ing, navigation  in  the  neighboring  waters  is 
impeded  by  squalls.  The  climate  is  generally 
of  the  usual  tropical  character,  and  is  on  the 
whole  rather  unhealthy. 

Flora  and  Fauna. —  The  flora  of  Sumatra 
differs  much  from  that  of  Java.  It  is  very  rich 
in  forest  trees,  many  of  which  yield  valuable 
timber  or  other  useful  products,  such  as  ben- 


zoin and  gutta-percha.  Pepper  is  the  chief  cul- 
tivated product.  Sago  and  rice  are  also  culti- 
vated, and  excellent  tobacco  and  coffee  arc 
grown  for  export.  The  fauna  of  Sumatra  in 
some  respects  resembles  that  of  Borneo  more 
closely  than  that  of  the  countries  with  which 
it  is  almost  in  contact.  The  elephant  and  the 
tapir,  frequent  in  Sumatra,  are  unknown  in 
Java.  The  former  island  has  the  two-horned, 
the  latter  a  single-horned  rhinoceros.  The 
orang-utan  is  found  locally.  The  tiger  occurs 
both  in  Sumatra  and  Java,  but  not  in  Borneo; 
Sumatra  has  also  some  species  of  deer  and  ante- 
lope, the  sunbear,  a  peculiar  kind  of  hare,  and 
the  muntjac.  The  most  notable  birds  are  the 
Argus  pheasant,  several  trogons,  bush-shrikes, 
rain-birds,  pheasant-cuckoos,  etc.  Of  the  do- 
mesticated animals  the  most  important  by  far 
is  the  pig.  next  to  which  rank  the  cow  and  the 
horse.  The  buffalo  is  more  frequent  in  the  low- 
country,  but  is  only  valued  as  food,  and  never 
yoked  for  labor  as  in  Java.  The  horse  of  the 
highlands  is  small,  but  vigorous  and  capable 
of  enduring  much  fatigue. 

Government— The  authority  of  the  Dutch 
extends,  nominally  at  least,  over  the  greater 
part  of  the  island,  and  may  be  considered  to  be 
real  over  all  the  coast  districts.  In  the  interior, 
however,  there  are  still  considerable  tracts  un- 
der native  rulers,  or  forming  village  confedera- 
tions, over  which  the  Dutch  exercise  little  or  no 
authority.  The  Dutch  possessions  are  divided 
into  six  chief  divisions.  The  government  of  the 
west  coast,  with  an  area  calculated  at  31,649 
square  miles,  extends  along  the  middle  portion 
of  the  west  coast,  and  includes  Padang  and 
other  districts.  The  governor  resides  at  Pa- 
dang. The  residency  of  Benkulen  lies  to  the 
south  of  that  of  the  west  coast,  and  has  an 
area  of  9,399  square  miles,  Benkulen  being  the 
capital.  The  residency  of  Lampong  comprises 
the  southern  districts  of  the  island  on  the  Strait 
of  Sunda,  and  has  an  area  of  11,284  square 
miles.  The  residency  of  Palembang  on  the  east 
coast,  with  an  area  of  53,497  square  miles,  lies 
to  the  north  of  Lampong,  and  has  as  its  capital 
the  large  town  of  Palembang.  The  district  of 
Indragiri,  farther  north,  belongs  to  the  resi- 
dency of  Riou,  which  is  named  after  the  island 
of  that  name.  Farther  north  is  the  residency 
of  the  east  coast,  its  area  being  estimated  at 
35,312  square  miles;  and  at  the  extreme  north- 
west that  of  Achin,  which  still  remains  semi- 
independent,  area  20,471  square  miles. 

Racial  Characteristics.—  Sumatra  is  inhab- 
ited by  a  very  mixed  population.  Malays  col- 
lected from  every  quarter  of  the  archipelago 
inhabit  the  coast.  Hindus  appear  to  have  set- 
tled at  an  early  age  in  the  north,  and  to  have 
modified  the  Malay  type  of  the  Achinese.  The 
Arabs  in  the  island,  though  few  in  number, 
have  always  formed  an  important  class.  Chi- 
nese are  numerous,  particularly  on  the  cast 
coast.  Northwest  of  Palembang  the  Orang- 
Kubu  live  in  a  savage  state,  and  shun  any  inter- 
course with  the  neighboring  tribes.  The  Orang- 
Kubu  must  not  be  confounded  with  the  people 
of  Menankabu,  a  pure  Malay  race  inhabiting 
the  highlands  of  Padanp,  which  some  are  dis- 
posed to  consider  the  original  seat  of  the  Malay 
stock.  The  Battaks  are  a  peculiar  and  inter- 
esting race.  Like  the  Malays  they  are  of  short 
stature,  but  they  differ  from  the  former  in  be- 
ing strongly  built  and  well  proportioned    The 
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art  of  writing  has  been  known  among  the  Bat- 
taks  from  a  date  beyond  the  reach  of  tradition. 
Their  characters  are  peculiar,  and  also  their 
mode  of  writing,  for  they  begin  at  the  bottom 
of  the  page  at  the  left-hand  side,  and  place 
letter  above  letter  in  a  vertical  column  till  they 
reach  the  top,  when  they  return  to  the  bottom. 
Their  ancient  books  are  written  in  a  brilliant 
ink  on  paper  made  of  the  bark  of  trees,  but 
now  they  scratch  their  writings  on  slips  of 
flattened  bamboo.  Among  all  the  indigenous 
tribes  of  Sumatra  the  characteristic  political 
tendency  is  one  that  could  have  originated  only 
in  the  recesses  of  the  mountains.  Every  village 
affects  independence,  but  the  villages  form  con- 
federations. The  native  tribes  of  Sumatra  have 
no  temples  and  no  priests.  They  are  said  to  be- 
lieve in  the  existence  of  an  evil  spirit  and  of 
demons  who  haunt  the  mountains.  On  the  coasts 
Buddhism  appears  to  have  been  introduced  at 
an  early  age,  but  it  has  since  been  completely 
superseded  by  Mohammedanism,  which,  among 
the  Malays,  however,  is  of  a  very  relaxed  char- 
acter. 

History. —  The  fiist  European  who  visited 
the  island  of  Sumatra  is  said  to  have  been  Nic- 
colo  di  Conti,  who  came  there  before  1449.  In 
the  beginning  of  the  16th  century  it  was  visited 
by  the  Portuguese,  but  no  Europeans  obtained  a 
firm  footing  on  the  island  until  the  Dutch  estab- 
lished a  factory  on  the  west  coast  at  the  end 
of  the  16th  century.  In  1666  the  Dutch  took 
possession  of  Padang,  and  soon  after  enlarged 
their  territories  by  treaty  with  the  Sultan  of 
Achin.  Since  that  time  they  have  gone  on  con- 
tinually consolidating  and  increasing  their  do- 
minion much  more  by  negotiation  than  by  force 
of  arms.  Their  last  important  accession  of  in- 
fluence on  the  island  was  gained  by  a  treaty 
with  the  kingdom  of  Siak,  concluded  in  1868, 
by  which  they  obtained  the  virtual  control  of 
tnat  state.  In  1685  the  British  formed  a  settle- 
ment in  Benkulen,  and  in  181 1  they  seized  the 
Dutch  possessions  on  the  island.  These  were, 
however,  restored  in  1815,  and  in  1824  Benku- 
len was  given  over  to  the  Dutch  in  exchange 
for  Malacca.  A  treaty  concluded  between  the 
Dutch  and  English  governments  in  1834  left 
the  Dutch  free  to  make  what  treaties  they 
pleased  with  the  native  powers  in  the  island 
of  Sumatra,  the  same  liberty  being  allowed  to 
the  British  on  the  Malay  Peninsula;  but  the 
right  of  the  Dutch  to  make  advances  in  the 
island  by  conquest  and  annexation  was  not 
then  recognized.  This  right  was,  however,  con- 
ceded in  the  treaty  of  February  1871,  in  return 
for  the  cession  to  the  British  of  the  Dutch  pos- 
sessions on  the  Gold  Coast;  and  in  accordance 
with  this  permission  the  Dutch  despatched  an 
expedition  against  Achin.  In  April  1873,  the 
forces  of  the  two  powers  came  into  collision, 
and  a  war  ensued  which  dragged  on  for  a  num- 
ber of  years,  caused  severe  losses  to  the  Dutch, 
and  terminated  only  in  the  nominal  subjugation 
of  Achin.  In  August  1883  the  tidal  wave  that 
accompanied  the  terrific  volcanic  outburst  in 
Krakatoa,  swept  with  destructive  effect  the 
south  coast  of  Sumatra,  a  total  change  in  the 
aspect  of  the  Straits  of  Sunda  also  resulting 
from  die  eruption.  Consult  Bernard,  (A 
travers  Sumatra y  (Paris  1910) ;  Breitenstein, 
H.,  'Sumatra*  (Leipzig  1902) ;  Cabaton,  A, 
'Java,  Sumatra. and  the  other  Islands  of  the 
Dutch  East  Indies>  (New  York  1914). 


SUMBAWA,  soom-ba'wa,  an  island  be- 
longing to  the  Sunda  group,  in  the  Indian 
Ocean,  east  of  Java,  containing  5,192  square 
miles.  The  island  is  mountainous  and  of  ex- 
traordinary profile.  The  volcano  of  Tomboro 
or  Tombura,  8,940  feet  high,  is  near  the  north- 
ern coast  and  famous  for  its  eruptions.  The 
island  consists  of  two  parts,  with  two  rulers  or 
sultans,  who  acknowledge  the  sovereignty  of 
Holland.  There  are  few  streams.  The  chief 
products  are  rice,  cotton,  tobacco,  tropical  fruits 
and  sappan-wood.  Of  domestic  animals  deer 
and  swine  are  plentiful,  and  the  finest  horses 
of  the  Indian  Archipelago  are  reared  here,  and 
exported.  Edible  birds'  nests  are  found  on 
the  coasts;  gold,  silver,  saltpetre  and  pearls 
from  the  mines  and  waters,  respectively.  On 
the  north  coast  there  is  a  good  harbor,  and 
here  stands  the  town  of  Sumbawa.  The  inhabit- 
ants are  Malays  and  Mohammedans.  Pop. 
75,000. 

SUMBUL,  an  East  Indian  name  of  the 
spikenard  (Mardostachys) ,  and  also  of  the 
valerian,  Hut,  more  particularly  of  Ferula  sumbul, 
the  commercial  drug  also  known  as  musk-root. 
The  last  is  an  umbelliferous  plant,  with  dis- 
sected leaves.  The  roots  reach  the  pharmacists 
in  transverse  segments,  light  and  spongy  in 
texture,  with  a  thin,  brown,  wrinkled  and  fi- 
brous skin,  but  whitish  inside.  The  taste  is 
bitter  and  balsamic,  the  odor  strong  and  like 
musk.  Sumbul  is  used  therapeutically  as  a  stim- 
ulant and  nervine,  and  was  of  importance  long 
before  its  botanical  history  was  known. 

SUMERIAN  LANGUAGES.  The  pris- 
tine, agglutinous  language  spoken  by  the  earli- 
est, prehistoric  people  of  Mesopotamia,  a  region 
generally  referred  to  in  surviving  documents  as 
mat  Shumeri  u  Akkadi,  i.e.,  land  of  the  Sumer- 
ians  and  Akkadians,  probably  the  biblical  Shinar 
or  Shin'aar.  It  was  a  non-Semitic  people  thus 
dwelling  in  the  lowlands  between  the  Euphrates 
and  Tigris,  as  comparative  philology  has  of 
recent  years  proved  beyond  a  doubt.  True,  the 
eminent  French  scientist,  Joseph  Halevy,  in 
1876,  and  certain  of  his  followers,  contended 
for  the  non-existence  of  any  such  early  non- 
Semitic  population.  Halevy  attempted  to  ac- 
count for  the  early  Sumerian  documents  in 
cuneiform  characters  by  assuming  a  Semitic, 
priestly,  secret  style  of  writing,  a  cryptography, 
and  cited  as  a  parallel  the  Egyptian  hierarchical 
writing.  However,  this  has  since  been  amply 
disproved.  The  meaning  of  the  word  Sumerian, 
or  rather  Shumerian,  refers  to  the  word  ^reed* 
areedy*  in  that  idiom,  evidently  because  of  the 
marshy,  reedy  landscape.  The  Sumerians  and 
the  Akkadians  seem  to  have  formed  one  people, 
though  originally  they  may  have  come  from 
different  parts  of  the  earth.  The  Sumerians, 
at  any  rate,  as  their  tongue,  an  agglutinous 
one,  shows,  must  have  come  from  the  north, 
possibly  the  Ural  region,  as  there  were  no 
words  or  word  pictures  and  phrases  in  it  sym- 
bolizing fauna  and  flora  of  the  subtropics. 

So  far  as  the  records  go,  the  Sumerians 
were  the  earliest  nation,  and  their  system  of 
writing,  the  cuneiform,  is  likewise  the  earliest 
we  know  of.  Later  on,  the  Sumerians,  by  co- 
habitation and  intermarriage,  were  gradually 
amalgamated  with  the  later  Semitic  invaders, 
Arab  tribes  originally  coming  chiefly  from  the 
island  of  Bahrin.    The  Sumerian  tongue  like- 
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wise  coalesced  in  a  manner  with  the  Semitic 
idiom,  the  Utter  being  superimposed  on  the 
former,  much  as  the  Norman  French  was  super- 
imposed on  Anglo-Saxon,  and  thus  the  later 
Babylonian  was  formed  Sumerian  civilization 
and  language,  however,  were  highly  developed 
before  the  coming  of  the  Semites,  as  well  in 
the  construction  of  the  latter  as  in  its  religion, 
its  religious  observances,  its  legislation,  arts, 
science  and  social  life.  The  Semitic  Babyloni- 
ans imbibed  the  earlier  civilization. 

Nevertheless,  the  "Sumerian  problem,*  so- 
called,  had  for  generations  perplexed  Assyriol- 
ogists.  Oppert,  in  1854,  first  made  modest, 
though  in  a  measure  successful  attempts  to  un- 
ravel its  mysteries.  But  Prof.  Paul  Haupt, 
assisted  by  Profs.  Peter  Jensen  and  Zimmern, 
somewhat  profiting  by  these  initial  labors,  stead- 
ily hewed  his  way  through  these  etymological 
brambles,  and  it  is  strikingly  illustrative  of 
the  value  of  Haupt 's  pathbreaking  labors  that 
all  subsequent  phonetic  and  grammatical  work 
in  Sumerian  has  only  tended  to  confirm  Hanpt's 
views  in  almost  every  instance.  Haupt's 
•Sumerian  Family  Laws*  and  c Akkadian  and 
Sumerian  Cuneiform  Texts*  laid  the  founda- 
tion to  all  later  researches.  In  the  investiga- 
tion of  the  Sumerian  idiom  no  comparison 
should  be  made  between  Sumerian  vocables 
and  those  of  more  recent  agglutinous  idioms, 
despite  frequent  tempting  resemblances,  such 
as  in  Turkish,  for  instance.  Now  and  then, 
thoughf  certain  similarities  are  traceable  with 
Esthoman  and  Finnish.  Sumerian,  as  far  as  has 
been  shown  up  to  the  present,  must  be  held  a 
language  standing  alone  by  itself,  a  "prehis- 
toric philological  remnant.* 

To  Prof.  Friedrich  Delitzsch  is  due  the  merit 
of  having  clearly  shown  the  full  meaning,  the 
derivation  and  development  of  Babylonian 
cuneiform  signs.  They  were,  then,  at  first  pure 
picture  writing  and  finally  .grew  into  conven- 
tionalized ideographic  and  syllabic  sign  lists. 
The  etymological  labor  involved  in  this  proc- 
ess of  gradual  elucidation  was  surrounded  with 
enormous  difficulties. 

Sumerian  cuneiform  was  adopted  at  least 
about  B.c.  7000.  By  b.c  5000  we  see  it  already 
highly  specialized,  and  between  b.c  4000  and 
5000  we  perceive  it  applied  to  the  transmission 
of  the  invading  Semitic  language,  the  Babylo- 
nian; and  since  then  the  Semitic  Assyrians,  the 
Medes,  the  Turanian  Susites.  and  the  Caucasian 
Armenians  have  all  habitually  used  the  cunei- 
form. 

Besides  other  evidence  tending  in  the  same 
direction,  perhaps  the  most  convincing  proof, 
from  a  philological  point  of  view,  that  ancient 
Sumerian  was  a  real  idiom,  of  natural  growth 
and  whollv  unartificial,  may  be  found,  aside 
from  the  internal  phonetic  changes,  in  the  in- 
dubitably established  fact  that  there  were  two 
dialects  of  it.  These  were  the  Emeku,  the 
man's  language,  the  noble,  virile,  though  harsh 
form,  and  the  Erne  sal.  the  woman's  language, 
the  softer.  There  were  no  geographical  bound- 
aries to  these  two  dialects.  In  R.  E.  B run- 
now' s  *A  Classified  List  of  all  Simple  and 
Compound  Ideographs"  (1889),  it  is  also  demon- 
strated that  the  Sumerian  original  idiom  was 
of  unaided  growth.  He  and  others  point  out 
that  there  were  probably  eight  voice  tones  em- 
ployed in  Sumerian,  similar  to  the  Chinese  of 


to-day,  and  that  the  intonation  often  deter- 
mined the  meaning.  As  a  possible  illustration 
may  be  cited:  a  ""water,  weep,  moisture,  dew, 
tears,  inundation,  irrigation;  ah ■" dwelling,  sea, 
road,  and  a  grammatical  suffix. 

After  Sumerian  had  ceased  to  be  a  living 
tonpue  it  was,  up  to  a  very  late  period  of  Baby- 
lonia's existence,  greatly  used  as  a  ritual  one, 
and  was  read  aloud  at  worship  in  the  temples, 
much  as  is,  for  example,  early  Slavonic  in  Rus- 
sian and  other .  Orthodox  churches  to-day. 
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8UMMARY  COURT.  See  Law,  Military. 

SUMMARY  PROCBBDING.  in  law,  a 
form  of  trial  in  which  the  ancient  established 
course  of  legal  proceedings  is  disregarded,  espe- 
cially in  the  matter  of  trial  by  jury.  In  no  case 
can  a  party  be  tried  summarily  unless  when 
such  proceedings  are  authorized  by  legislative 
authority,  as  in  a  committal  for  contempt  of 
court,  the  conviction  of  a  person  by  justices  of 
the  peace,  etc. 

SUMMER,  the  season  of  the  year  which  in 
the  northern  hemisphere  generally  may  be  said 
to  comprise  the  months  of  June,  July  and  Au- 
gust. The  astronomical  summer  lasts  in  the 
northern  hemisphere  from  the  June  solstice  to 
the  September  equinox,  during  which  time  the 
sun,  being  north  of  the  equator,  shines  more 
directly  upon  this  part  of  the  earth,  and  rises 
much  sooner  and  sets  later,  which  renders  this 
the  hottest  period  of  the  year.  The  period  of 
greatest  heat  generally  takes  place  in  August, 
since  the  influence  of  the  sun  s  rays  has  then 
been  felt  for  a  long  time  on  the  earth,  and  the 
wind  blowing  from  the  north  becomes  milder 
owing  to  a  moderation  of  the  temperature  in 
the  polar  circle  caused  by  the  thawing  of  the 
ice.  In  the  southern  hemisphere  the  summer 
lasts  from  the  December  solstice  to  the  March 
equinox. 
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SUMMER  DUCK.    See  Wood-duck. 
SUMMER  REDBIRD.    See  Tanagol 

SUMMER  SCHOOL  OP  THE  SOUTH, 

a  school  for  teachers  established  at  the  Uni- 
versity of  Tennessee,  Knoxville,  in  the  sum- 
mer of  1902.  It  was  organized  to  supply  the 
ever-increasing  demand  on  the  part  of  southern 
teachers  for  a  summer  school  of  high  grade 
and  adequate  equipment  for  the  best  normal 
training.  It  receives  its  financial  support  from 
the  General  Education  Board,  from  the  Uni- 
versity of  Tennessee,  from  the  citizens  of 
Knox  County,  and  from  individual  donations; 
the  registration  fee  is  small.  All  the  build- 
ings and  full  equipment  of  the  university  are 
given  to  the  use  of  the  school.  The  courses 
number  over  150.  The  work  is  arranged  in 
the  following  groups:  (1)  Common  school 
subjects  and  methods,  including  kindergarten 
and  primary  grades;  (2)  psychology  and 
pedagogy;  (3)  high  school  and  college  subjects; 
(4)  rural  schools  and  county  supervision;  (5) 
city  school  supervision;  (6)  general  lectures; 
(7)  library  work  and  educational  exhibits ;  (8) 
campaigners'  conventions.  Teachers  have  free 
choice  of  subjects,  but  are  advised  not  to  take 
work  for  more  than  three  or  four  periods  a 
day.  The  instructors  and  lecturers  are  men 
and  women  of  recognized  scholarship  and 
authority,  coming  from  various  institutions  and 
different  sections  of  the  country.  The  school 
has  a  large  attendance  and  has  proved  a 
marked  success. 

SUMMER  SESSIONS.  The  summer  school 
responds  to  a  specific  need.  Professional  people 
such  as  teachers,  ministers,  doctors  and  also 
other  workers  like  social  workers,  Y.  M.  C.  A. 
and  Y.  W.  C  A.  secretaries  and  even  business 
men  and  women,  find  the  summer  vacation  pe- 
riod a  suitable  time  to  undertake  advanced  edu- 
cational work  in  specially  selected  subjects.  The 
other  seasons  of  the  year  are  devoted  to  ex- 
haustive labors;  the  summer  study  is  both 
recreative  and  inspirational  and  may  be  made 
to  contribute  to  professional  advancement. 
When  systematically  planned  and  extended  over 
a  period  of  years,  such  summer  work  may  even 
have  recognition  in  the  form  of  academic  credit 
or  academic  degrees. 

Of  the  persons  listed  above  teachers  in 
service  make  the  most  insistent  demand  for 
summer  courses.  New  methods  and  new  edu- 
cational movements  continually  call  for  special 
short  courses.  For  example,  .the  Montessori 
method,  or  the  Direct  Method  in  Latin,  may 
be  studied  to  advantage  in  this  way.  Teachers 
may  add  to  their  regular  accomplishments  cer- 
tain special,  perhaps  new,  activities,  such  as 
domestic  science  and  art,  various  phases  of 
handwork,  craftswork,  physical  education,  elo- 
cution, etc  Again,  a  famous  teacher  from  a 
foreign  land  may  offer  courses  during  a  sum- 
mer session,  affording  attractive  opportunity 
for  special  investigation,  or  for  getting  a  par- 
ticular method  or  a  particular  form  of  inter- 
pretation in  a  known  field.  It  is  a  growing 
practice  among  municipal  school  authorities  to 
offer  special  inducement  to  public  school  teach- 
ers to  take  summer  courses.  The  elementary 
teacher  more  particularly,  but  the  high  school 
teacher  also  to  some  extent  is  tempted  to  stag- 
nate. After  teaching  the  same  subject  several 
years,  the  dull  monotony  of  the  process  deadens 


the  ambition.  This  is  especially  true  where 
knowledge  of  method  is  more  important  than 
knowledge  of  subject  matter  as  in  the  ele- 
mentary school.  The  opportunity  for  summer 
study  is  especially  inspiring  in  such  cases. 

Physicians  also  find  it  desirable  to  investi- 
gate new  treatments,  to  observe  and  learn  new 
methods  in  surgery,  to  get  a  new  point  of  view 
in  the  profession.  The  summer  session  or 
clinic  may  give  the  desired  opportunity.  Even 
the  farmer  demands  special  opportunities  for 
the  observation  of  special  methods  and  prac- 
tices and  looks  to  a  short  session  of  the  Agri- 
cultural College  to  supply  his  needs.  In  this 
case,  however,  the  winter  may  offer  greater 
advantages. 

Recently  efficiency  experts  have  advocated 
the  continuous  use  of  educational  plants.  The 
idle  recitation  halls,  laboratories  and  libraries 
are  considered  uneconomical.  This  idleness  may 
continue  from  15  June  to  15  September,  25 
per  cent  of  the  educational  year.  Apparently 
this  records  only  75  per  cent  efficiency  tor  fac- 
ulties, plants  and  investments.  For  the  faculty 
the  inefficiency  is  only  apparent  since  the  fal- 
low months  are  essential  to  the  later  increase 
in  fertility  and  resourcefulness.  Of  the  plant, 
however,  and  of  the  invested  funds,  the  charge 
of  inefficiency  is  partly  true.  If  a  separate 
faculty  can  be  provided  to  use  the  equipment 
during  the  summer,  a  faculty  that  has  its  fal- 
low months  at  another  season  of  the  year, 
then  an  all  year  program  becomes  efficient 

The  Pour-Term  Year.— A  continuous  ses- 
sion plan  was  devised  at  Chicago  University 
by  President  William  Rainey  Harper,  when 
that  institution  was  first  opened  in  1892.  It 
provides  (1)  four  terms  of  twelve  weeks  each; 
(2)  twelve  terms  completed  work  are  required 
tor  graduation;  (3)  that  a  student  may  com- 
plete twelve  terms  in  three  years;  (4)  that  a 
student  may  select  any  three  terms  as  a  year's 
work,  devoting  the  other  term  to  rest  or  busi- 
ness; (5)  that  a  member  of  the  faculty  may 
elect  to  be  absent  from  college  duties  during 
any  one  term  of  any  calendar  year. 

This  plan  accomplishes  all  that  summer 
sessions  usually  seek  to  do  and  much  more. 
(1)  It  incorporates  the  summer  session  as  an 
integral  part  of  the  academic  year.  The  sum- 
mer term  differs  in  no  essential  respect  from 
any  of  the  other  terms.  (2)  Students  may 
begin  their  college  or  university  courses  four 
times  each  year.  (3)  The  university  equip- 
ment is  in  continual  use.  (4)  The  university 
can  use  the  best  men  from  other  institutions 
in  this  country  and  even  from  foreign  uni- 
versities. 

The  continuous  session  plan  or  the  four- 
term  year  is  the  logical  development  of  the 
summer  school  movement.  Its  sponsor,  Chi- 
cago University,  has  used  it  continuously  from 
1892  to  1918.  A  quarter  of  a  century  has  tested 
the  plan  thoroughly  and  has  justified  it.  That 
few  other  colleges  and  universities  have  adopted 
it  is  no  argument  against  it.  It  seems  prob- 
able that  acquaintance  with  its  features  and 
its  satisfactory  results  will  gradually  lead  to 
a  wide  if  not  universal  use  of  it. 

History  of  Summer  Schools. —  The  Con- 
cord School  of  Philosophy  was  proposed  by 
Ralph  Waldo  Emerson  as  early  as  1840  and 
came  to  full  fruition  between  1879-85.  The 
Harvard  Summer  Scfropl  has  lived  from  1869 
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to  the  present.  The  Chautauqua  Summer 
School  began  in  1874.  A  summer  school  of  law 
was  opened  in  1870  by  the  University  of  Vir- 
ginia. From  these  beginnings  have  grown  in- 
numerable schools.  Not  only  do  most  of  the 
colleges  and  universities  conduct  such  schools 
but  Chautauqua  schools,  Y.  M.  C.  A.  and 
Y.  W.  C.  A.  schools,  music  schools,  tutoring 
schools,  normal  schools,  library  schools,  etc., 
are  meeting?  the  growing  demand  for  summer 
school   facilities.     According  to  the  latest  re- 

g>rt  (1916)  of  the  United  States  Bureau  of 
ducation  674  schools  were  in  session  during 
the  summer  of  1915,  47  universities,  40  col- 
leges, 90  normal  schools,  39  other  institutions, 
458  independent  schools. 

All  colleges  and  universities  Ksted  offer 
academic  credit  for  work  completed  in  the 
summer  session.  Of  90  normal  schools  listed, 
only  48  offer  credit.  The  basis  for  such  credit 
is  56  hours  of  recitations,  implying  60  hours  of 
preparation  for  each  credit-hour.  A  student 
may  usually  earn  four  credit-hours  in  one 
summer  session.  Since  a  college  year  is  given 
15  credit-hours,  it  will  require  four  summer 
sessions  to  earn  a  full  credit-year. 

The  process  is,  therefore,  slow,  but  thou- 
sands of  students  persist  until  they  earn  the 
coveted  credit-year.  Especially  is  this  true 
of  students  whose  college  course  was  inter- 
rupted and  who  in  this  way  complete  work 
for  the  bachelor's  degree;  and  many  college 
graduates  take  this  means  of  earning  a  master  s 
degree. 

A.  R.  Brubachek, 
President  of  State  College  for  Teachers,  Air 
^  bony,  N.  Y. 

SUMMERS.  George  William:  b.  Fairfax 
County,  Va.,  4  March  1807 ;  d.  Charleston.  W. 
Va^  18  Sept.  1868.  He  entered  Ohio  Univer- 
sity at  Athens,  Ohio,  in  1819  and  graduated  in 
1826.  He  then  studied  law  and  was  admitted 
to  the  bar  in  1827.  In  1830  he  was  elected  a 
member  of  the  lower  house  of  the  Virginia 
legislature  and  was  later  re-elected  several 
times.  In  1841  he  was  elected  to  the  United 
States  House  of  Representatives,  and  was  re- 
elected in  1843.  In  1850  he  was  elected  to  the 
Virginia  Constitutional  Convention  and  took  a 
prominent  part  in  framing  the  new  constitu- 
tion. In  1851  he  was  the  Whig  candidate  for 
governor  of  Virginia,  in  the  first  popular  elec- 
tion for  governor  in  Virginia,  but  was  de- 
feated by  Joseph  Johnson,  tne  Democratic 
nominee.  In  May  1852  he  was  elected  judge  of 
the  eighth  judicial  circuit  of  Virginia,  but  re- 
signed his  office  1  July  1858.  He  was  a  promi- 
nent member  of  the  *Peace  Conference*  held 
at  Washington  in  the  spring  of  1861  and  took 
an  active  part  in  defense  of  the  Union.  He 
was  also  elected  a  delegate  to  the  Richmond 
convention  which  passed  the  Ordinance  of  Seces- 
sion. In  the  convention  he  made  an  able  speech 
in  defense  of  the  Union.  At  the  opening  of  the 
Civil  War  he  retired  to  private  life  upon  his 
farm  and  thereafter  refused  to  accept  office 
but  continued  the  practice  of  his  profession. 
He  wielded  a  large  influence  in  western  Vir- 
ginia. 

SUMMERS,  sum'erz,  Thomas  Osmund, 
American  Methodist  Episcopal  (South)  clergy- 
man: b.  near  Corfe  Castle,  Dorsetshire,  Eng- 
land, 11  Oct.  1812;  d.  Nashville,  Ternx.  6  May 


1882.  In  1830  he  came  to  the  United  States 
where  he  studied  for  the  ministry  and  was 
'admitted  on  trial*  to  the  Baltimore  Conference, 
1835.  He  was  active  in  the  organization  of  the 
Texas  Conference,  1840,  and  later  was  sent  to 
the  Alabama  Conference.  He  was  professor 
of  systematic  theology  at  Vanderbilt  Univer- 
sity, dean  of  the  faculty  and  pastor  ex  officio 
of  that  university.  He  has  published  'Com- 
mentaries on  the  Gospels,  the  Acts,  and  the 
Ritual  of  the  Methodist  Episcopal  Church 
(South) };  ( Seasons,  Months  and  Days*; 
'Talks,  Pleasant  and  Profitable.  >  Consult 
<Ufe>  by  Fitzgerald  (1884). 

SUMMKRSIDE^  Canada,  town  and  port 
of  entry  of  Prince  Edward's  Island,  capital  of 
Prince  County,  on  Bedeque  Bay  and  on  the 
Prince  Edward's  Island  Railroad.  It  is  40 
miles  northwest  of  Charlottetown  and  has  an 
excellent  harbor  with  anchorage  for  the  largest 
vessels.  There  are  flour  and  saw  mills,  manu- 
factures of  plows,  etc,  and  is  the  centre  of  the 
recently  developed  fox  ranch  industry.  Sum- 
merside  has  regular  communication  in  summer 
by  steamer  with  Nova  Scotia  and  New  Bruns- 
wick   Pop.  2,678. 

SUMMERSVILLE,  Ga..  city  in  Richmond 
County  and  suburb  of  Augusta.  It  lies  in  a 
fertile  valley  25  miles  north-northwest  of 
Rome,  on  the  Central  of  Georgia  Railroad. 
On  account  of  its  mild  winter  climate  it  is  a 
popular  winter  resort  It  contains  a  govern* 
ment  arsenal  and  ordnance  department.  Pop. 
4,361. 

SUMMIT,  N.  J.,  city  in  Union  County, 
on  the  Delaware,  Lackawanna  and  Western 
Railroad,  20  miles  west  of  New  York  and  12 
miles  west  of  Newark.  It  is  in  an  elevated 
part  of  the  county,  about  450  feet  above  tide 
water.  Summit  was  settled  in  1795,  and  the 
first  school  was  built  the  same  year.  The  first 
church  building  was  erected  in  1840.  it  was  in- 
corporated as  a  township  in  1869  and  as  a  city 
in  1899.  It  is  a  purely  residential  community, 
noted  for  its  beautiful  scenery  and  delightful 
climate.  The  chief  industries  which  contribute 
to  the  prosperity;  of  the  city  are  manufacturing 
silk  goods,  cultivation  of  roses,  farming  and 
the  cultivation  of  fruit.  Summit  is  a  residen- 
tial city,  and  has  many  New  York  and  Newark 
business  men  among  its  inhabitants.  The  mu- 
nicipal improvements  include  gas  and  electric 
lights,  pure  water,  an  excellent  tide  water 
sewerage  system,  well-organized  police  and  fire 
departments,  free  postal  delivery  and  telegraph 
and  telephone  service.  There  are  eight 
churches,  Y.  M.  G  A.  building  and  the  Arthur 
Home  for  Blind  Babies  under  the  International 
Sunshine  Society.  The  educational  institutions 
are  Kent  Place  School,  for  girls;  Summit 
Academy,  for  boys;  five  public  schools,  one 
parish  school  and  a  free  public  library.  The 
two  banks  have  a  combined  capital  of  $200,000. 
The  government  is  vested  in  a  mayor  and  a 
council  of  seven  members,  who  hold  office  for 
three  years.    Pop.  9,136. 

SUMMONS,  in  law,  an  admonition  to  ap- 
pear in  court,  addressed  to  the  defendant  in  a 
personal  action.  It  is  the  writ  by  which  a  per- 
sonal action  is  always  commenced.  According 
to  English  law  it  need  not  state  the  form  or 
cause  of  action,  but  it  must  contain  the  names 
of  all  the  defendants,  and  must  have  endorsed 
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upon  it  the  name  and  address  of  the  person  tak- 
ing it  out,  whether  the  plaintiff  himself  or  his 
attorney.  It  is  the  duty  of  the  person  taking 
out  a  summons  to  serve  it  on  the  defendant  in 
person;  but  if  the  judge  is  satisfied  that  reason- 
able efforts  have  been  made  to  do  this,  and  that 
the  defendant  knows  that  the  summons  has  been 
issued  against  him,  he  may  authorize  the  plain- 
tiff to  go  on  with  the  action  without  personal 
service. 

SUMNER,  Charles,  American  statesman: 
b.  Boston,  6  Jan.  1811  \  d.  Washington,  D.  C,  11 
March  1874.  His  family  was  English  in  origin, 
Charles  being  a  descendant  in  the  seventh  gen- 
eration from  William,  who  came  to  America 
about  1635  and  settled  at  Dorchester,  Mass. 
The  Sumners  lived  in  the  same  vicinity  for 
the  next  200  years  and  more,  generally  as  farm- 
ers. The  father,  Charles  Pinckney  Sumner 
(b.  1776;  <L  1839),  graduated  from  Harvard  in 
1796.  He  was  a  lawyer,  was  married  to  Relief 
Jacob  of  Hanover,  N.  H.,  in  1810  and  had  nine 
children,  of  whom  Charles  was  the  eldest. 
The  father  took  an  active  interest  in  politics, 
was  clerk  of  the  Massachusetts  House  of  Repre- 
sentatives in  1806-07  and  1810-11  and  from 
1825  to  1839  was  sheriff  of  Suffolk  County. 
He  was  interested  in  the  temperance  movement 
and  was  strongly  anti-slavery  in  feeling.  He 
was  fond  of  books,  conscientious,  earnest,  grave 
and  stern.  It  was  not  strange,  then,  that  he 
brought  up  his  son  in  the  old  Puritan  style 
and  the  latter' s  career  shows  that  he  was  greatly 
influenced  by  his  father's  training,  views  and 
character. 

Charles  was  educated  at  the  famous  Boston 
Latin    School,   having  as    schoolmates   Robert 
C.  Winthrop  and  Wendell  Phillips.    His  tastes 
were  those  of  the  scholar  and  he  read  widely 
and  became  proficient  in  the  classics.    He  en- 
tered Harvard  College  in  1826,  where  he  con- 
tinued to  excel  in  the  classics,  but  also  devoted 
much  time  to  history  and  literature  and  per- 
fected   himself    in    oratory    or    ^declaiming.1 
After  a  year  spent  in  private  study  and  diligent 
attendance  on  the  lectures  and  orations  of  the 
great  Boston  orators,  Webster,  Everett,  Choate 
and  Channing,  he  entered  the   Harvard   Law 
School   in   18ol   and  received  the  personal  at- 
tention and  teaching  of  Judge  Story,  an  old 
friend  of  Sumner's  father.     His  plan  of  study 
was   thus   described   in   a   letter   to   a   friend: 
•Six  hours,  namely,  the  forenoon,  wholly  and 
solely  to  law;  afternoon,  classics;  evening,  his- 
tory, subjects  collateral  and  assistant   to  law, 
etc.    Recreation  must  not  be  found  in  idleness 
or  loose  reading. *    In  January  1834  he  entered 
the  law  office  of   Benjamin   Rand  in   Boston. 
In  February  he  made  a  journey  to  Washington, 
where  he  received  his  first  impressions  of  slav- 
ery in  the  South.    His  first  subscription  for  a 
newspaper  was  for  Garrison's  Liberator.  While 
in  Washington   he  heard    Webster,   Clay  and 
Calhoun  speak  in  the  Senate,  but  he  still  thought 
he  preferred  law  to  politics.     During  the  next 
three  years,  1834-36,  he  practised  law  in  Bos- 
ton, but  without  remarkable  success.    His  argu- 
ments were  in   the  nature  of   learned   essays 
rather  than  forcible  presentations  of  the  case 
in  a  manner  to  convince  juries. 

In  1837  he  went  abroad  and  spent  three  years 
traveling  in  France,  England,  Italy  and  Ger- 
many. In  Paris,  where  he  lived  five  months, 
at  attended  university  lectures,  visited  the  mu- 


seums, galleries  and  historic  places,  attended 
the  Chamber  of  Deputies  and  law  courts,  went 
into  society  and  met  many  eminent  persons. 
He  next  spent  10  months  in  England  and  met 
the  famous  men  of  the  day,  Carlyle,  Words- 
worth, Macaulay,  etc.  In  Italy  he  studied 
Italian  literature.  Then  he  spent  several 
months  in  Germany  and  finally  returned  to 
America  in  May  1840.  His  foreign  travel  un- 
fitted him  for  his  chosen  profession,  to  some 
extent,  and  still  further  intensified  his  longings 
for  the  scholar's  career. 

During  his  absence  abroad  the  slavery  ques- 
tion had  become  a  burning  issue,  though  up  to 
this  time  he  had  but  slight  interest  in  politics 
or  in  the  great  public  questions  of  the  period. 
From  1841,  however,  his  letters  commence  to 
show  evidence  of  more  positive  views  on  the 
slavery  question  and  more  determination  to 
oppose  the  further  spread  and  influence  of  this 
institution.  His  humanitarianism  showed  itself 
in  his  interest  in  popular  education  and  in  the 
support  of  Horace  Mann,  in  the  work  for  the 
blind,  in  that  for  the  improvement  of  prison 
discipline  and  in  his  opposition  to  war  under 
all  circumstances.  In  1843  he  commenced  to 
write  against  slavery,  and  contended,  in  oppo- 
sition to  many,  that  it  was  a  national  rather 
than  merely  a  local  evil:  that  the  nation  was 
responsible  and  that  it  might  to  a  large  extent 
remove  the  evil  by  abolishing  slavery  in  the 
District  of  Columbia  and  in  the  Territories, 
by  compelling  the  rendition  of  fugitive  slaves, 
by  preventing  the  slave  trade,  by  remedying . 
the  laws  of  slave  States  which  abridged  the 
right  of  free  negroes  in  free  States,  by  stip- 
ulating the  conditions  of  admitting  new  States 
and  by  amending  the  Constitution  so  as  to  ' 
abolish  slavery.  Sumner  made  his  real  debut 
in  public  life  by  a  Fourth  of  July  oration  in 
Boston,  1845,  on  the  aTrue  Grandeur  of  Na- 
tions,* in  which  he  bitterly  denounced  wars 
of  all  kinds  as  dishonorable.  Four  months 
later  he  made  his  first  anti-slavery  speech  at 
a  meeting  in  Faneuil  Hall  to  protest  against 
the  annexation  of  Texas. 

In  1846-47  Sumner  made  several  speeches 
in  favor  of  the  Whig  party  adopting  an  anti- 
slavery  attitude.  He  wrote  for  the  newspapers 
against  the  Mexican  War ;  declared  that  it 
was  unconstitutional,  unjust  and  detestable,  op- 
posed further  expenditures  for  it,  called  for 
the  withdrawal  of  troops  and  opposed  the  open- 
ing of  the  territory  to  be  acquired  from  Mex- 
ico to  slavery.  He  joined  the  Free  Soil  party 
of  1848  and  was  nominated  for  Congress  in 
October,  but  failed  of  election.  When  Web- 
ster, in  his  speech  of  7  March  1850,  refused  to 
vote  to  exclude  slavery  from  California  and 
New  Mexico,  he  became,  in  the  eyes  of  many 
in  Massachusetts,  an  apologist  of  slavery  and 
this  situation  opened  the  door  of  the  Senate 
to  Sumner. 

In  Massachusetts  the  autumn  campaign  hinged 
on  the  question  whether  the  State  should  ap- 
prove the  Compromise  of  1850  and  the  course 
of  Webster  in  supporting  it.  There  was  bitter 
opposition  to  the  Fugitive  Slave  Law  and  the 
manner  of  its  enforcement.  Sumner  made  an 
important  speech  in  Faneuil  Hall  6  November 
against  the  Fugitive  Slave  law  and  demanded 
its  repeal.  This  speech  made  possible  his  elec- 
tion as  senator  in  January  1851,  for  in  the 
State   election   the   combined   Democrats    and 
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Free  Soilers  had  a  majority  of  the  legislature 
and  chose  Sumner  rather  than  Winthrop,  the 
Whig  candidate,  as  senator. 

With  the  entrance  of  Sumner  into  the  Sen- 
ate in  December  1851  a  new  force  for  anti- 
slavery  agitation  was  present.  He  was  an 
uncompromising,  fiery,  earnest  and  persistent 
antagonist  of  slavery.  He  was  the  spokesman 
of  the  anti-slavery  forces  in  the  Senate  as 
Calhoun  had  been  for  the  pro-slavery  interests. 
Although  the  leaders  of  both  parties  were  for 
peace,  Clay  and  Webster  on  one  side  and  Cass, 
Buchanan  and  Douglas  on  the  other,  never- 
theless Sumner  believed  that  the  Compromise 
of  1850  was  wrong  and  that  *nothing  can  be 
settled  which  is  not  right*  It  was  not  until 
August  1852,  after  both  the  Whig  and  Demo- 
cratic National  Conventions  had  declared  their 
support  of  the  Compromise  of  1850,  that  Sum- 
ner spoke  of  the  great  question,  viz.,  cFreedom 
National,  Slavery  Sectional*  His  argument 
was  to  the  effect  that  slavery  was  not  recog- 
nized •  in  the  Constitution,  that  Congress  had 
no  power  to  establish  it  and  that,  therefore, 
it  could  not  legally  exist  where  the  jurisdiction 
of  the  national  government  was  exclusive ;  that 
the  Fugitive  Slave  Law  was  unconstitutional 
and,  therefore,  should  not  be  obeyed.  This 
speech  made  Sumner  the  leader  of  the  anti- 
slavery  party  and  his  doctrines  were  accepted 
as  sound  by  its  rank  and  file. 

The  next  Congress,  that  commencing  5  Dec 
1853,  was  made  famous  by  the  passage 
of  the  Kansas- Nebraska  Bill,  which  was  de- 
signed to  repeal  the  Missouri  Compromise.  It 
was  on  23  Jan.  1854  that  Senator  Douglas  in- 
troduced a  bill  dividing  the  Nebraska  Terri- 
tory into  Kansas  and  Nebraska.  This  bill  de- 
clared that  the  Missouri  Compromise  *was 
superseded  on  the  principle  of  the  legislation 
of  1850,  commonly  called  the  compromise 
measure,  and  is  hereby  declared  in  operation.1 
Sumner  spoke  against  the  bill  15  Feb.  1854  and 
declared  that  the  Missouri  Compromise  was  a 
binding  contract.  His  speech  on  26  June  in 
reply  to  an  attack  on  Boston  and  Massachusetts 
by  Southern  senators,  particularly  Senators 
Butler  of  South  Carolina  and  Mason  of  Vir- 
ginia, aroused  great  feeling. 

The  passage  of  the  Kansas-Nebraska  Act 
led  to  the  formation  of  the  Republican  party. 
A  Republican  convention,  composed  mostly  of 
Free  Soldiers,  was  held  at  Worcester,  Mass., 
7  Sept.  1854  and  Sumner  spoke  for  the  new 
party.  He  advocated  resistance  to  the  enforce- 
ment of  the  Fugitive  Slave  Law  and  advised 
the  passage  of  personal  liberty  laws  to  nullify 
its  workings.  He  justified  his  position  by 
denying  that  the  provision  of  the  Constitution 
touching  the  rendition  of  "persons  held  to 
service  or  labor,*  conferred  any  power  on  the 
national  government  "to  establish  uniform 
rules  for  the  rendition  of  fugitives* ;  that 
therefore,  each  State  had  the  right  to  determine 
for  itself  the  extent  of  the  obligation  assumed. 
In  consequence  the  Fugitive  Slave  Law  was  un- 
constitutional and  the  States  had  a  right  to 
act  so  as  to  secure  for  their  citizens  claimed  as 
fugitive  slaves  the  right  of  trial  by  jury  and 
the  privilege  of  habeas  corpus.  This  view  would 
give  the  States  liberty  to  construe  the  Con- 
stitution and  pass  laws  which  their  construc- 
tion of  the  Constitution  permitted.  In  case 
there  was  a  conflict  between  the  Supreme  Court 


• 

and  the  States  in  the  construction  of  the  Con- 
stitution, then  no  man  "will  voluntarily  aid 
in  enforcing  a  judgment  which  in  conscience 
he  believed  wrong.*  This  was  preaching  revo- 
lutionary doctrine  and  was  the  most  violent 
and  extreme  position  which  Sumner  had  taken 
up  to  .this  date. 

In  the  second  session  of  the  33d  Congress, 
that  commencing  December  1854,  Sumner 
endeavored  to  secure  a  repeal  of  the  Fugi- 
tive Slave  Law,  but  was  defeated  In  the 
spring  of  1855  he  prepared  an  address  entitled 
•The  Anti-Slavery  Enterprise,  its  Necessity, 
Practicability,  and  Dignity,  with  Glances  at  the 
Special  Duties  of  the  North.*  This  was  de- 
livered in  Boston,  New  York  and  other  places. 
It  was  in  this  address  that  he  prophesied  the 
downfall  of  slavery  because  of  a  "moral 
blockade*  against  it  *With  the  sympathies  of 
all  Christendom  as  allies,  already  it  (Anti- 
Slave  movement),  encompasses  the  slave  mas- 
ters by  a  moral  blockade,  invisible  to  the  eye, 
but  more  potent  than  navies,  from  which  there 
can  be  no  escape  except  in  final  capitulation.* 

Two  of  the  great  events  of  the  session  of 
Congress  that  met  3  Dec  1855,  were  Sumner's 
speech  of  19  and  20  May  1856,  on  "The  Crime 
against  Kansas,*  and  the  assault  on  him  by  Rep- 
resentative Brooks  of  South  Carolina.  It  was  on 
12  March  1856  that  Senator  Douglas  reported 
a  bill  for  organizing  a  State  government  in 
Kansas.  This  provided  that  the  steps  taken 
should  be  prescribed  by  the  territorial  legisla- 
ture. This  was  the  pro-slavery  legislature 
which  had  been  elected  in  March  1855  as  a 
result  of  fraudulent  votes  of  Missourians  who 
had  entered  Kansas  for  this  purpose.  Con- 
gress had  to  decide  whether  it  would  recognize 
this  legislature  or  admit  Kansas  as  a  free 
State  under  the  Topeka  constitution,  which  had 
been  formed  by  the  free-state  men  in  the  con- 
vention which  met  at  Topeka  23  Oct.  1855. 
The  debate  on  the  subject  began  20  March  and 
continued  for  some  months.  Conditions  in 
Kansas  had  been  going  from  bad  to  worse 
and  pro-slavery  troops  had  been  disarming 
free-state  settlers,  and  finally,  on  21  May,  they 
made  an  attack  on  Lawrence,  demanded  the 
surrender  of  all  arms,  broke  the  presses  of  the 
newspapers,  burned  the  Free  State  Hotel  and 
plundered  houses  and  dwellings. 

It  was  under  such  circumstances  that  Sum- 
ner delivered  his  famous  and  carefully  pre- 
pared speech  which  he  meant  to  be  "the  most 
thorough  philippic  ever  uttered  in  a  legislative 
body.*  In  this  speech  he  reviewed  the  whole 
case  from  the  passage  of  the  Kansas-Nebraska 
Bill  up  to  the  time  of  the  attack  on  Lawrence. 
He  criticized  the  administration  and  attacked 
his  opponents  in  the  most  bitter  language, 
especially  Senators  Butler  of  South  Carolina 
and  Douglas  of  Illinois.  The  former  had 
•chosen  a  mistress  to  whom  he  has  made  his 
vows,  and  who,  though  ugly  to  others,  is  always 
lovely  to  him;  though  polluted  in  the  sight  of 
the  world,  is  chaste  in  his  sight;  I  mean  the 
harlot  Slavery.*  Douglas  had  used  language 
in  denouncing  Sumner  that  brought  forth  the 
reply  that  "no  person  with  the  upright  form 
of  a  man*  could  be  allowed  "to  switch  out 
from  his  toruzue  the  perpetual  stench  of  offen- 
sive personality.  Sir,  that  is  not  a  proper 
weapon  of  debate,  at  least  on  this  floor.  The 
noisome,  squat,  and  nameless  animal  to  which 
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I  refer  is  not  the  proper  model  for  an  Ameri- 
can senator.  Will  the  senator  from  Illinois 
take  notice?*  These  bitter  personalities  led  to 
the  assault  on  Sumner  on  22  May  by  Preston 
S.  Brooks,  a  representative  from  South  Caro- 
lina, and  a  cousin  of  Senator  Butler.  The 
Senate  had  adjourned  and  Sumner  was  seated 
at  his  desk  writing  letters,  when  Brooks  en- 
tered and  said,  aMr.  Sumner,  I  have  read  your 
speech  carefully  and  with  as  much  impartiality 
as  was  possible,  and  I  feel  it  my  duty  to  tell 
you  that  you  have  libeled  my  State  and 
slandered  a  relative  who  is  aged  and  absent, 
and  I  am  come  to  punish  you  for  it.*  He  then 
struck  Sumner  a  series  of  blows  on  the  head 
with  a  gutta  percha  cane,  until  he  fell  bloody 
and  senseless  to  the  floor.  An  effort  to  ex- 
pel Brooks  from  the  House  failed  because  of 
lack  of  two-thirds  majority.  While  a  resolu- 
tion of  censure  was  pending  Brooks  resigned, 
but  was  immediately  re-elected  by  his  constitu- 
ents. His  action  was  generally  upheld  by  the 
Southern  leaders  and  press.  The  indignation 
in  the  North  was  intense,  and  the  incident 
crystallized  sentiment  against*  slavery  more, 
perhaps,  than  any  other  single  event  had  done 
up  to  this  time. 

Sumner  was  re-elected  to  the  Senate  in 
January  1857,  but.  owing  to  the  state  of  his 
health  he  spent  nearly  four  years  abroad,  re- 
turning in  time  to  resume  his  seat  in  the 
Senate  5  Dec.  1859.  It  was  not  until  June 
1860,  however,  that  he  delivered  an  im- 
portant speech  on  "The  Barbarism  of 
Slavery:*  It  was  intended  as  a  reply 
to  numerous  assertions  recently  made  to 
the  effect  that  slavery  was  a  moral,  social 
and  political  blessing,  and  "ennobling  to  both 
races,  the  white  and  black.*  The  speech  was 
a  reservoir  of  facts  drawn  largely  from  South- 
ern sources,  and  an  appeal  to  the.  great  moral 
sentiment  of  the  North  to  help  abolish  the 
system. 

In  the  session  of  Congress  which  opened  3 
Dec.  1860,  Sumner  devoted  himself  to  pre- 
venting any  compromise  between  the  slave  and 
the  free  States;  for  his  object  was  the  de- 
struction of  slavery.  When  the  Southern 
senators  withdrew  as  a  result  of  secession,  the 
committee  was  reorganized,  and  Sumner  was 
made  chairman  of  the  committee  on  Foreign 
Relations.  In  this  capacity  he  rendered  the 
country  signal  service  during  the  war.  He 
was  largely  instrumental  in  the  surrender  of  the 
captured  Confederate  commissioners,  Slidcll  and 
Mason,  who  had  been  taken  from  the  English 
mail  steamer  Trent  by  Captain  Wilkes  while 
on  the  high  seas.  He  showed  the  President  that 
this  would  be  in  accordance  with  our  doctrines 
and  an  abandonment  of  claims  made  by  Eng- 
land to  which  we  had  always  objected.  He 
used  all  his  influence  to  prevent  foreign  inter- 
vention, and  opposed  the  use  of  force  in  an 
attempt  to  get  the  French  troops  out  of  Mexico, 
as  it  might  result  in  war.  He  was  opposed  to 
the  issuing  of  letters  of  marque,  and  when  the 
bill  was  passed  used  every  effort  to  prevent  the 
law  going  into  effect,  in  which  he  was  success- 
ful. His  argument  was  that  it  would  embroil  us 
with  foreign  nations.  His  speech  in  New 
York,  10  Sept  1863,  was  a  strong  statement  of 
the  American  position.  ^  He  raked  England  for 
her  unfriendly  acts  with  respect  to  neutrality 
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and  for  allowing  Confederate  cruisers  to  be 
fitted  out  in  English  ports,  and  called  France 
to  account  for  her  intervention  in  Mexico.  The 
speech  had  an  important  effect  in  putting  a 
check  on  England.  He  made  an  exhaustive  re- 
port on  the  French  Spoliation  Claims.  He 
argued  vigorously  for  the  treaty  for  the 
purchase  of  Alaska  in  1867.  He  was  in  favor 
of  settling  all  questions  of  dispute  with  Eng- 
land and  in  bringing  the  two  nations  into  re- 
lations of  harmony  and  good  will,  and  hence 
supported  the  efforts  to  settle  the  Alabama 
claims.  Owing  to  a  disagreement  with  Presi- 
dent Grant  and  Republican  senators  over  the 
acquisition  of  Santo  Domingo,  which  Sumner 
opposed,  he  was  removed  from  his  chairman- 
ship of  the  Committee  on  Foreign  Relations, 
10  March  1871, 

Sumner  supported  the  policy  of  emancipa- 
tion and  wishe<Tto  take  the  step  before  Lincoln 
finally  acted  because  he  thought  that  it  would 
prevent  foreign  intervention.  He  made  the  first 
public  demand  for  emancipation  by  a  responsible 
statesman  on  1  Oct.  1861,  before  the  State  Re- 
publican Committee  of  Massachusetts,  and  re- 
peated his  demand  in  a  number  of  cities  in  the 
next  few  months.  In  the  session  of  Congress 
which  met  in  December  1861,  he  spoke  in  favor 
of  legislation  to  prevent  the  surrender  of  fugi- 
tive slaves  by  the  Union  army,  and  in  favor 
of  the  abolition  of  slavery  in  the  District  of 
Columbia,  the  first  public  word  on  the  subject 
since  the  Republican  party  came  into  power. 

During  the  war  and  after  he  was  active  in 
furthering  the  interests  of  the  negro.  He  was 
influential  in  getting  ratified  the  treaty  with 
England  for  the  more  effectual  suppression  of 
the  slave  trade.  He  proposed  bills  allowing 
colored  persons  to  become  mail  carriers,  for  en- 
listing negroes  freed  by  Confiscation  Act  and 
for  receiving  colored  volunteers.  He  proposed 
and  carried  legislation  preventing  the  exclusion 
of  witnesses  in  the  courts  of  the  District  of 
Columbia  on  account  of  color.  He  voted 
against  the  bill  to  admit  West  Virginia,  because 
the  Senate  refused  to  amend  it  so  that  after  4 
July  1863  slavery  should  cease  in  that  State. 
He  was  continually  urging  Lincoln  to  issue  the 
Emancipation  Proclamation.  He  introduced  a 
bill  in  the  Senate  to  repeal  all  fugitive  slave  laws, 
and  succeeded  in  getting* a  similar  bill,  which  had 
been  passed  in  the  House,  through  the  Senate.  He 
began  the  contest  for  negro  suffrage,  was  a 
leader  in  his  effort  to  prevent  the  exclusion  of 
colored  persons  from  street  cars  in  the  District 
of  Columbia,  supported  a  bill  to  secure  for 
colored  soldiers  equal  pay  with  the  white  and 
was  energetic  in  getting  the  bill  passed  to  es- 
tablish the  Freedman's  Bureau,  which  Sumner 
called  ea  bridge  from  slavery  to  freedom  *  He 
also  aided  in  forcing  a  repeal  of  the  law  which 
excluded  colored  testimony  in  the  United  States 
courts,  and  was  largely  responsible  for  the  ad- 
mission of  a  colored  man  to  the  bar  of  the 
Supreme  Court,  the  privilege  being  granted  by 
Chief  Justice  Chase  on  motion  of  Sumner.  He 
offered  an  amendment  to  one  of  the  reconstruc- 
tion measures  to  the  effect  that  "every  constitu- 
tion in  the  rebel  States  shall  require  the  legis- 
lature to  establish  and  maintain  a  system  of 
public  schools  open  to  all  without  distinction  of 
race  or  color.* 

On  the  question  of  reconstruction,  Sumner 


1$ 


SUMNER  — SUMPTUARY  LAWS 


felt  that  the  conditions  must  be  faced  by  Con- 
gress and  the  President  together,  and  hence 
opposed  the  policies  of  Lincoln  and  Johnson, 
viz.,  reconstruction  by  the  executive.  He  con- 
sidered this  policy  unconstitutional  while  the 
Constitution  supported  the  authority  of  Con- 
press —  its  duty  *to  guarantee  to  every  State 
in  this  Union  a  republican  form  of  govern- 
ment.1* He  voted  for  the  conviction  of  Presi- 
dent Johnson  in  his  impeachment  trial. 

After  his  removal  as  chairman  of  the  Com- 
mittee on  Foreign  Affairs,  Sumner  exerted  lit- 
tle influence  in  the  Senate,  and  occupied  his 
time  mainly  in  pressing  civil  rights  bills  for 
negroes.  He  supported  Horace  Greeley  for 
President  in  the  election  of  1872.  on  the  ground 
that  he  was  an  'unswerving*  Republican,  that 
principles  must  be  preferred  to  party  ana  that 
Grant  was  unfaithful  to  the  Constitution  and 
Republican  principles. 

The  character  of  Sumner  and  his  services  to 
his  country  were  both  based  on  fidelity  to  great 
moral  principles.  He  was  sincere,  unselfish, 
simple,  kind,  conscientious,  honest  and  pure  and 
without  envy  or  personal  animosity.  He  was 
also  energetic,  uncompromising,  courageous  and 
fearless,  and  indomitable  in  his  purpose.  On 
the  other  hand,  while  not  entirely  a  man  of  one 
idea,  his  intense  convictions  on  slavery  often 
helped  to  defeat  his  desires,  because  of  his  in- 
ability to  give  sufficient  weight  to  other  im- 
portant interests.  He  became  egotistical,  dog- 
matic, irritable,  and  was  lacking  in  a  sense  of 
humor.  Next  to  Lincoln  he  undoubtedly  did 
more  to  win  freedom  for  the  colorea  race  than 
any  other  man.  His  other  great  service  was  in 
keeping  the  country  out  of  war  with  England 
and  France  during  the  period  of  the  Civil  War. 
when  such  a  catastrophe  might  easily  have  led 
to  a  permanent  dissolution  of  the  Union. 

Bibliography. —  The  best  short  life  of  Sum- 
ner is  that  by  Moorfield  Storey  (< American 
Statesmen  Series,1  Boston  1900).  Other  biog- 
raphies are  those  by  Edward  Lillie  Pierce, 
( Memoir  and  Letters  of  Charles  Sumner*  (4 
vols.,  Boston  1877-93)  ;  by  Anna  L.  Dawes, 
<Charles  Sumner*  (*  Makers  of  America 
Scries,*  New  York  1892);  by  George  H. 
Haynes  (( American  Crisis  Biographies,' 
Philadelphia,  Copyright,  1909);  by  G.  H. 
Grimke,  *Life  of  Charles  Sumner,  the  Scholar 
in  Politics*  (New  York  1892).  The  «Works»  of 
Sumner  were  published  in  15  volumes,  Boston 
1874-83.  A  famous  oration  on  Sumner  is  that  by 
L.  Q.  C.  Lamar,  27  April  1874.  Consult  also 
Shotwell.  W.  G.,  (Life  of  Charles  Sumner* 
(New  York  1910),  and  Whipple,  E.  P.  < Recol- 
lections of  Eminent  Man.*  Some  of  Sumner's 
most  famous  speeches  have  been  printed 
separately,  viz.,  *  Report  on  the  War  with 
Mexico,*  and  a Speech  on  the  Crime  against 
Kansas*  (Directors  of  Old  South  Work,  Bos- 
ton) ;  *  Address  on  War,  containing  True  Gran- 
deur of  Nations*;  "War  System  of  Nations*; 
•Duel  between  France  and  Germany*  (Boston). 

Marcus  W.  Jernegan, 
Associate  Professor  of  History,  University  of 

Chicago. 

SUMNER,  George  Watson,  American 
naval  officer:  b.  Michigan,  31  Dec.  1841.  He 
was  appointed  to  the  navy  in  .1858.  In  the 
Civil  War  he  participated  in  the  bombardment 
of  Forts  Jackson  and  Saint  Philip;  commanded 


the  Massasoit  on  the  James  River,  and  with 
the  Onondaga  forced  the  Confederate  iron- 
clads to  relinquish  the  purpose  of  attacking 
Grant's  transports  and  base  of  supplies  at  Gty 
Point,  Va.  After  the  war  he  served  in  various 
capacities,  was  commandant  of  the  naval  station. 
Port  Royal,  S.  C,  1899-1901 ;  and  in  January 
1901  was  appointed  commandant  of  the  Phila- 
delphia navy  yard. 

SUMNER,  Increase,  American  statesman: 
b.  Massachusetts,  1746;  d  1799.  He  was 
graduated  at  Harvard  College  in  1767;  ad- 
mitted to  the  bar  in  1770,  and  in  1779  was  a 
member  of  the  State  Constitutional  Conven- 
tion. He  was  elected  to  Congress  in  1782, 
was  a  member  of  the  United  States  Constitu- 
tional Convention  in  1789,  and  in  1797  was 
elected   governor   of    Massachusetts. 

SUMNER,  Samuel  Storrow,  American 
military  officer:  b.  Pennsylvania,  6  Feb.  1842. 
He  was  appointed  to  the  army  from  New  York 
in  1861,  served  in  the  Civil  War,  and  against 
the  Indians  in  the  campaigns  from  1869  to 
1878.  In  May  1898  he  was  appointed  a  briga- 
dier-general of  volunteers  and  in  the  Spanish- 
American  War  was  assigned  to  duty  in  Cuba. 
He  was  ordered  to  England  as  military  attache^ 
but  left  there  in  1900  to  join  the  United  States 
troops  in  China.  Later  he  was  sent  to  the 
Philippines,  where  he  was  promoted  brigadier- 
general  United  States  army  in  1901,  and  major- 
general,  August  1903.  His  last  service  was  in 
command  <of  the  Division  of  the  Pacific,  and 
he  retired  6  Feb.  1906. 

SUMNER,  William  Graham,  American 
educator:  b.  Paterson,  N.  J.,  30  Oct.  1840;  d. 
12  April  1910.  He  was  graduated  at  Yale  in 
1863,  studied  abroad,  was  tutor  at  Yale  in 
1866-69,  in  1867  took  orders  in  the  Protestant 
Episcopal  Church,  was  assistant  at  Calvary 
Cnurch,  New  York,  and  rector  of  church  of 
the  Redeemer,  Morristown,  N.  J.,  appointed 
professor  of  political  economy  and  social  sci- 
ence at  Yale  College  in  1872.  His  writings  in- 
clude a  translation  of  Lange's  ( Commentary  on 
Second  Kings*  (1872);  history  of  American 
Currency*  (1874) ;  <Life  of  Andrew  Jackson* 
(in  American  Statesmen*  Series,  1882) ;  *  What 
Social  Classes  Owe  to  Each  Other*  (1883); 
< Problems  in  Political  Economy*  (1884)  ;  « Pro- 
tectionism* (1885)  ;  c  History  of  Banking  in 
the  United  States*  (1896);  'Robert  Morris* 
(1892). 

SUMPTUARY  LAWS,  a  term  often  used 
in  American  political  discussion  with  reference 
to  laws  regulating  the  sale  of  liquor.  The  orig- 
inal meaning,  however,  was  the  regulation  by 
law  of  eating  and  drinking,  wearing  apparel  and 
style  of  livine  generally.  The  early  settlers  of 
New  England  adopted  narsh  laws  of  this  char- 
acter, which  have  been  exaggerated  and  cari- 
catured in  the  fictitious  Connecticut  'Blue 
Laws*  of  the  Rev.  Samuel  A.  Peters. 

Sumptuary  laws  existed  in  ancient  as  well 
as  modern  times.  One  of  the  Roman  laws  or 
the  Twelve  Tables  aimed  at  repressing  extrava- 
gance in  funerals.  After  the  establishment  of 
the  censorship  those  holding  this  office  had  the 
right  of  punishing  those  guilty  of  luxurious  liv- 
ing. After  the  Twelve  Tables  the  first  sump- 
tuary law  passed  at  Rome  was  the  Lex  Opfia 
(215  b.c),  directed  exclusively  against  the  ex- 
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travagance  of  women  in  dress,  jewelry,  etc 
This  law  was  repealed  20  years  later.  The  other 
sumptuary  laws  enacted  at  Rome  were  almost 
exclusively  designed  to  keep  down  extravagance 
in  entertainments.  The  Lex  Julia,  passed 
in  the  reign  of  Augustus,  was  the  last  sump- 
tuary law  passed  at  Rome,  but  a  few  endeavors 
were  made  under  later  emperors  also  to  re- 
press luxury  by  decrees  of  the  Senate  and  im- 
perial edicts.  The  last  attempt  of  this  nature 
that  is  known  to  have  been  made  belongs  to 
the  reign  of  Nero.  Sumptuary  laws  were  re- 
vived by  Charlemagne.  Both  he  and  Louis  the 
Debonnaire  promulgated  capitularies  against 
luxury  in  dress  and  furniture.  Various  other 
laws  and  decrees  having  a  like  object  were 
made  under  many  of  the  later  kings  of  France, 
even  down  to  Louis  XV.  A  royal  ordinance, 
dated  19  April  1737,  forbids  the  common  people 
(vilains)  the  use  of  calico,  which  was  reserved 
for  the  nobility,  and  there  are  instances  of  the 
wives  of  commoners  being  fined  in  virtue  of 
this  decree.  In  England  sumptuary  laws  began 
to  be  enacted  in  the  reign  of  Edward  III,  and 
continued  to  be  passed  down  to  the  time  of  the 
Reformation.  Most  of  them  were  repealed  by 
1  James  I,  ch.  xxv,  but  they  were  not  all  ex- 
punged from  the  statute-book  till  1856. 

Sumptuary  laws  in  the  early  colonial  period 
of  America  were  not  confined  to  New  England. 
Directions  were  sent  to  Virginia  in  1621  not  to 
permit  any  but  members  of  the  council  to 
wear  gold  in  their  clothes,  aor  to  wear  silk  till 
they  make  it  themselves.*  In  New  England  the 
Massachusetts  magistrates  prohibited  the  wear- 
ing of  gold,  silver  or  thread  lace,  all  em- 
broideries or  needle-work  in  the  form  of  caps, 
hands  or  rails,  gold  and  silver  girdles,  and 
other  extravagances  which  offended  Puritan 
simplicity.  The  laws  were,  however,  ignored 
or  but  slightly  enforced,  and  gradually  became 
obsolete.  At  present  in  the  United  States  dress 
is  solely  a  question  of  decency,  and  sumptuary 
laws  are,  in  that  sense,  of  the  past. 

SUMTER,  Thomas,  American  military  offi- 
cer: b.  Virginia,  1734;  d.  1  June  1832.    After 
the   capture   of    Charleston   by  the   British   in 
1780  he  took  the  field  as  a  brigadier-general 
at  the  head  of  a  body  of  light  horse  and  soon 
became  one  of  the  most  active  and  able  partisan 
leaders  of  the  South.     His  braverv,  endurance 
and  unvarying  cheerfulness  and  determination 
under  reverses  gained  him  from  his  followers 
the  sobriquet  of  the  *  Carolina  game  cock,*  and 
Cornwallis  confessed  that  he  was  one  of  his 
^greatest   plagues.**      After    gaining   important 
successes  over  the  British  and  Tories,  he  was, 
in  September    1780.    routed   with   considerable 
lo5s  near  the  mouth  of  Fishing  Creek  on  the 
Catawba  by  Tarleton.     In  1781  he  took  a  dis- 
tinguished part  in  the  battle  of  Eutaw  Springs. 
The  thanks  of  Congress  were  tendered  him  in 
1791,  and  he  was  afterward  sent  to  that  body 
as  a  representative  of  South  Carolina.    In  1809 
he  was  appointed  United   States   Minister   to 
Brazil  and  two  years  later  was  elected  United 
States  senator. 

SUMTER,  S.  C,  city,  county-seat  of  Sum- 
'•«■  County  on  the  main  line  and  several 
branches  of  the  Atlantic  Coast  Line  Railroad, 
Smiles  north  of  Charleston.  It  is  in  an  agri- 
cultural region,  producing  cotton,  tobacco  and 
vegetables,  of  which  it  exports  large  quantities. 


It  also  has  manufacturing  interests  of  import- 
ance which  include  cotton  factories,  planing 
mills,  sash  and  blind  factories,  etc.  There  is  a 
national  bank  and  a  State  bank.  The  city  has 
a  public  high  school  founded  in  1889,  and  is  the 
seat  of  Saint  Joseph's  Academy,  a  Roman 
Catholic  school  for  girls,  and  of  the  Sumter 
Military  Academy  and  Female  Seminary,  a 
coeducational  non-sectarian  school.  Since  1913 
the  commission  form  of  government  admin- 
isters city  affairs.    Pop.  about  9,400. 

SUMTER,  Fort.    See  Fort  Sumter. 

SUMY,  soo'me,  Russia,  a  town  in  the  gov- 
ernment of  Kharkov,  on  the  river  Psiol,  83 
miles  north  of  the  town  of  Kharkov.  It  has 
nine  churches,  a  gymnasium,  technical  school, 
banks  and  a  large  sugar  refinery*  besides  nu- 
merous distilleries.  The  soil  is  productive,  and 
agricultural  products  are  exported  together  with 
brandy.  Four  annual  fairs  give  considerable 
impulse  to  trade.    Pop.  51,500. 

SUN,  the  great  central  body  of  the  solar 
System.  The  aspect  of  the  sun  with  which  all 
are  familiar  from  infancy  shows  that  it  is  a 
shining  globe.  Astronomical  measurements  show 
that  this  globe  is  more  than  100  times  the  diam- 
eter of  the  earth,  and,  therefore,  more  than 
1,000,000  times  its  volume.  Its  small  apparent 
diameter  is  due  to  its  enormous  distance  of 
93,000,000  miles.  The  following  are  more  exact 
numerical  particulars: 

Mean  distance  (miles) 92,900,000 

Eq  nor.  parallax 8.80" 

Density  (water  =  1) 1.41 

Mass  (earth  =  1) 332,800 

Diameter  (miles) 866 .  400 

Gravity  (earth's  =  1) 27.65 

For  methods  of  determining  the  distance  and 
other  quantities  see  Astronomy,  Theoretical. 
The  aim  of  the  present  article  is  to  set  forth 
the  physical  constitution  of  the  sun,  so  far 
as  modern  research  has  made  it  known. 

One  of  the  most  certain  results  of  research 
is  that  the  sun  is  at  an  extremely  high  tempera- 
ture, higher  than  any  that  we  can  produce  in 
our  furnaces.  This  is  shown  by  two  consider- 
ations. One  is  the  enormous  amount  of  energy 
radiated,  which  suffices  to  keep  the  earth  warm 
and  support  life  on  its  surface,  notwithstanding 
the  immense  distance  at  which  it  is  placed. 
Nothing  but  a  hot  body  could  radiate  so  great 
a  volume  of  energy.  Another  proof  of  the  high 
temperature  is  shown  by  the  spectroscope,  which 
discloses  the  vapor  of  iron  and  other  refractory 
metals  in  the  sun's  atmosphere.  It  requires  a 
hot  furnace  to  melt  iron.  Much  higher  must 
be  the  temperature  which  would  make  it  boil 
away  like  water.  The  temperature  of  the  sun 
not  only  does  this,  but  the  fact  that  the  spectral 
lines  of  iron  are  dark  on  a  bright  ground  shows 
that  the  solar  light  emanates  from  a  body  yet 
hotter  than  the  vapor  of  iron. 

Aspect  of  the  Sun. —  We  can  see  only  the 
surface  of  the  sun,  not  its  vast  interior.  To 
distinguish  the  two,  the  shining  surface  is  called 
the  photosphere.*  The  latter  presents  to  our 
view  the  appearance  of  a  flat  disc  The  edge 
of  this  disc  is  called  the  ^limb."  When  seen 
without  telescopic  magnification,  through  a  dark 
glass  or  other  medium,  the  disc  of  the  sun  ap- 
pears quite  uniform,  slightly  shading  off  in  tint 
at  the  limb.    But  when  carefully  examined  with 


the  telescope,  under  good  atmospheric  condi- 
(ions,  Ac  entire  pbototphere  appeari  »  .1  dajrk- 
i»h  backm  ■  ti  brfghtet  grams 

or  nodules.  Thrsc  "rice-grains*  arc  quite  it- 
t.guljr  in  -1/1  tnd  I11  hi,  and  appear  as  if 
bright  on  a  relatively  dirk  or  yellowish  back- 
ground.    It  is  probable  that  they  are  ptodttced 


.    nstantly 

D  the  surface,  there  to  radiate  llull    heal 

and  then  fall  bach  again.    When  ihe  intensity  of 

lb.-  bcD    radjatad   from  different  pant  of  the 

niaicly  measured,  it  is  found 

"i  of  radiation  diminishes  Fran 

ii,     ilist    U)   the'   limb,   where   il   is 

-    The  diminution  t-  slow  ;it  first,  but  in- 
qulte  rapid!)  ai  the  limb,  where  it  is 

?iil>    more  than  one-hall  of  th.it  at  ihe  centre. 
Ii,    light  diminishes  m  .1  still  greater  ratio  than 
The  tinl  of  the  light  is  also  different 


,e  observers 


scope  was  first  pointed  at  thr  sun,  the  o 
WCTt  inrprised  to  find  thai  that  object  was  now 
ami  then  variegated  by  dark  snots  These  wen 
observed  by  Galileo.  Sihrinrr  and  Fa  I 
The  two  bitter  published  more  or  less  elaborate 
1  the  (Object,  bat  with  their  imperfect 
Instrument!  they  were  not  able  to  learn  much 
as  to  the  laws  of  these  objects.  We  now  know, 
with  the  modem  perfected  tflcthi 
in. 11,  that  the  spots  are  of  very  different  si/ei 
ranging  from  ihi  minuted  point  visible  in  th 
telescope  to  a  site  so  great  as  tu  lie  perccptiM 
to  the  naked  eye.  The  largest  must,  iherefon. 
exceed  the  earth  itself  in  diameter  Thete  ob- 
jects arc  usuallv  very  irregular  in  their 
being    frequently    jagged    and    cornered,    as    i 

.    1    shot    or   bunch    of    shot    passing 
ih rough   a   tin   plate   or   wooden   plank. 
irei|urntly  appear  in  group*;  indeed  a  spc 
ibltr  to  the  naked  eye  c men 
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tOTT,  Nuin»mu»  >riHi<  rati  in 
wioii  ilmdirwt  photocm] 
«rt<*t»liiwill  bonoi„l 


,  ...  _*«un  ulttn  wilh  lh(  lull  (I  tll*«iilr.<Jll>t  «Wk 
vtpjf .  Tin-  tiiilrurncnt  used  *u  the  Run  Joril  i  prctir*w=]*nr*fh  tilth,  Vni- 
■ lying  at  a  liiifti  level  in  the  sun'*  almiapheni,  am  shot  nmughl  tu  liftit. 

rutn.  which  ihoini  ilvmg  u  iihiii.'vnphril  in  Ihe  ■■f.tinar?  «*t      A  cub. 

*mi»l  black  line  ae niaa  the  photograph  0vea  theuit  and  ■ 
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at    the   centre   and   at    the   limb,    although    (his 
noticed  b>   the  eye.     The  light 
at    ihe    limb   has   more    red   in   its   composition 
in    at    thr    COntrC,       This    effect    i|    • 

I    total   or   annular 
1  -tu    Min.     When  the  moon  has  nearly 

-nit,  the  remaining  light  lias 
aspect,    as    if    the    sun    were    shining    Hit 

.111  l>c  no 
doubt  of  1  be  cause  of  this  appearance.  The 
sun,  like  the  earth,  is  Hrrcjonded  b)  an  atmos- 
phere; bo  -  than  [he 
phoio-.il1'  111  ihe  light  and  heat. 
The  existence  01  ihe  atmosphere  is  demon- 
strated by  lh  " 
by  the  absorption 
than  n 
light  craning  from  thai  p>i 

r  ■ 


beat    at    thr    limb,    i.hich 
,ti »e    the 


atmosphere     thai 

he  centre. 
The  Solar  Spots.     When  the  Galilean  tele- 


.llir.ilv       •■>'•  inns.-- 


group  of  these  objects  close  together.  The 
tip  group  may  run  inio  aaCfl  .ither  k 
any  eatcut,  forming  an  irregular  and  j 
mass.  Sometimes  a  snot  has  urn 
I  It  in  'be-  pootcuphfi 
two  portions  can  generally  lie  distinguished,  1 
dark  interior  called  the  "umbra*  and  a  shadrd 
border  much  brighter  than  the  umbra,  though 
not  quite  K>  bright  as  the  photosphere,  called 
the  •penumbra."  When  the  atmosphere  is 
IbEMtT,  the  latter  is  tecrt.  with  a  good  telescope, 
to  be  not  of  uniform  shade,  but  to  he  itriaird, 
.111  appearance  somewhat  like  thai  of 
a  thatched  roof  This  can  be  seen  t 
figure  than  by  a  long  QC 
fit.nk    ■  -nK     DJ    CCMnal    witn    the    brilliancy    of 

h   11   were   possible  to  cat  off  the 
■1  ■■    light  from  die  spot  itself  - 
lie  of  daiiliti.'   brightness. 

formerly  lupposcd  that  the  spots  .._ 
pnotaciphere,  thimgh  which  1 
-ten      This  1  out  I  ink*  »n 
reached    because    it   was    supposed   that   when 
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the  spot  approached  the  edge  of  the  solar  disc 
the  penumbra  looked  broader  on  the  side  of  the 
spot  next  the  edge.  But  careful  observations 
made  in  recent  times  show  that  this  is  not  the 
case.  Sometimes  the  penumbra  is  broader  at 
one  edge  and  sometimes  at  another.  It  was  also 
supposed  that  the  spots  might  be  something 
in  the  nature  of  cooler  dark  metals  floating  on 
the  photosphere.  But  this  view  also  has  been 
abandoned.  It  has  recently  been  shown  by  Hale 
that  a  sun  spot  is  an  immense  vortex,  in  which 
whirling  electrically  charged  particles  produce 
an  intense  magnetic  field.  Thus  a  sun  spot  re- 
sembles a  terrestrial  tornado.  The  observations 
of  Evershed  and  St  John  indicate  that  the 
gases  are  rising  from  the  interior  of  the  sun 
toward  the  surface,  flowing  nearly  radially  out- 
ward above  the  surface  from  the  centre  of  the 
spot  Measurements  of  the  heat  radiated  from 
the  spot,  as  compared  with  that  of  the  neighbor- 
ing disc,  show  that  the  spot  is  really  cooler  than 
the  rest  of  the  photosphere.  Spectroscopic  ob- 
servations agree  with  this  by  showing  a  great 
absorption  ox  the  light  coming  from  the  interior 
of  a  spot 

Another  salient  feature  of  the  sun  is  its 
rotation  on  an  axis  deviating  only  six  degrees 
from  a  line  perpendicular  to  the  ecliptic.  The 
tune  oi  rotation  is  shown  by  observations  of 
die  spots  on  die  sun,  which  we  see  to  move 
from  east  toward  west.  The  relation  of  the 
am  %o  Its  axis  of  rotation  is  much  the  same 
as  in  the  case  of  the  earth.  The  sun's  axis  inter- 
sects the  photosphere  at  two  opposite  points 
called  the  polts  of  the  sun.  A  circle  passing 
round  the  sun  midway  between  the  poles  is 
called  the  solar  equator.  Distances  north  and 
sooth  of  the  equator  are  called  solar  latitude. 
When  we  look  at  the  sun  at  noon  its  north  and 
south  poles  are  near  the  upper  and  lower  points 
of  the  disc ;  and  the  equator  passes  horizontally, 
or  nearly  so,  across  the  centre  of  the  disc.  The 
position  of  the  sun's  equator  is  more  exactly 
defined  by  the  following  numbers : 

Incfc»tkra  to  the  ©cKptic 7° 

Longitude  of  the  node 74° 
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The  earth  in  its  annual  course  around  the 
sun  passes  through  the  line  of  the  nodes  about 
5  June  and  5  December  of  each  year.  At  these 
times  the  apparent  paths  of  the  spots  across  the 
sun's  disc  are  straight  lines.  At  the  interme- 
diate times  they  are  more  or  less  curved.  In 
March  the  south  pole  is  slightly  turned  toward 
us,  and  the  paths  of  the  spots  are  curved  up- 
ward. In  September  the  reverse  is  the  case. 
We  see  only  the  north  pole,  and  the  paths  are 
curved  downward. 

Observations  of  the  spots  lead  to  the  unex- 
pected conclusion  that  the  equatorial  regions 
of  the  sun  rotate  in  less  time  than  those  nearer 
the  poles,  although  the  distance  they  have  to  go 
is  greater.  The  sun  is  so  much  larger  than  the 
earth  that,  although  the  time  of  rotation  is  more 
than  25  times  as  long,  yet  the  absolute  linear 
velocity  of  the  rotation  near  the  equator  is  four 
times  as  great  as  that  of  the  earth's  rotation, 
being  very  nearly  one  mile  per  second. 

the  observations  of  Carrington  give  the 
period  of  rotation  as  follows : 

At  the  son's  equator 24.9  days. 

At  J0°  of  latitude 26.4     " 


The  apparent  time  of  rotation,  as  we  see 
it,  is  nearly  two  days  longer,  because  the  earth 
has  carried  us  forward  in  its  annual  motion 
while  the  sun  is  rotating,  and  the  spot  has  to 
catch  up  to  our  direction  before  a  rotation  seems 
complete. 

The  rotation  of  the  sun  can  also  be  de- 
termined by  means  of  the  spectroscope,  through 
this  instrument  enabling  us  to  determine 
whether  a  luminous  body  is  approaching  the 
earth,  or  receding  from  it.  In  consequence  of 
the  rotation,  the  photosphere  on  the  east  side 
of  the  sun  is  continually  moving  toward  us,  and 
that  on  the  opposite  side  moving  away  from  us. 
The  observations  made  by  this  method  agree 
with  those  made  on  the  solar  spots  in  giving  a 
period  of  about  25  or  26  days ;  but  they  are  dis- 
cordant as  to  the  variation  with  latitude.  The 
angular  motions  in  the  different  latitudes,  found 
by  two  observers  with  the  spectroscope,  Duner 
and  Adams,  are  as  follows : 

Daily  Angular  Rotation  of  the  Sun  in  Dif- 
ferent Latitudes,  from  Spots  and 
Spectroscopic  Observations. 
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It  is  a  remarkable  and  interesting  fact  that 
the  velocities  thus  determined  by  the  displace- 
ment of  spectral  lines  differ  systematically  when 
the  lines  of  different  elements  are  chosen.  Thus, 
the  values  determined  by  Adams  from  the  lines 
of  iron,  calcium  and  hydrogen,  are  as  follows: 
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This  difference  agrees  with  much  other  evi- 
dence on  the  same  point  in  indicating  that  the 
different  elements  effective  in  producing  the 
lines  lie  at  different  levels  around  the  ball  of 
the  sun. 

The  rotation  of  the  sun  must  produce  an 
ellipticity  or  bulging  out  of  the  equator,  as  in 
the  case  of  the  earth.  But  this  effect  is  so  small 
as  to  elude  all  astronomical  measurement.  To 
all  appearance  the  sun,  notwithstanding  its 
rotation,  is  a  perfect  sphere. 

Two  very  remarkable  laws  govern  the  solar 
spots,  one  relating  to  their  frequency,  the  other 
to  the  region  of  the  sun's  disc  on  which  they 
are  seen.    We  recall  the  fact  of  the  sun  having 


north  .in  '  ik   h.ivr   on   the 

■  nli.i:i:\   of   the    -v-  I 

.!,-  than  3>°  to  40° 
'nittidc,  north  01  KM 
numerous  .-.t  about  l'°  latitude,  and  from  ili.it 
parallel  grow  less  numerous  botli  toward  and 
from  the  equator.  At  the  equator  they  are  com- 
paratively scarce  Thus  ire  ttt  that  there  are 
two  zones  of  spots;  one  north  and  the  Otbcf 
■  quator.  Tlie  following  tabic 
of  the  nui  trvtd  by  CamngtoR 

in  different  rones  of  latitude  illustrates  (he  law  : 


The  other  remarkable  feature  oi  ll 

:   periodicity,     At  intervals  of   il   ycara 
they   are    my    mi im  ions,    while    at    the    inter- 

■  ins  i  iaible  [or  perhapl  hall  the  daw. 
It  is  found  that  the  period  is  almost  exactly  It 
vcars  47  day*  It  was  at  otic  tinu 
io  be  the  same  as  the  period  oi  revolution  of 
FupfKr,  which  fal  somewhat  le**  than  12  years. 
Had  such  been  the  case  we  should  have  con- 
cluded that  the  spots  were  la  tome  way  pro- 
tton  oi  that  planet.  But  it  is 
■  i:it   the   period   is  more   than   six 

ban  thai  of  Jupiter,  sad  does  sol 

with   any   other  l>eriod  known   in   the 

ilnration  is  found  to 
1*  11.13  jeara;  but  it  It  subject  to  changes  of 

'A  c.  thl  rcforc,  con..  !■ 

the  cycle  of  change  in  the  ipoti  is  due  to  a 

round   oj  on    inside   the   sun 

What  these  may  be  we  have  no  means 

mining. 

The   very  careful   series  of   photographs  of 

the    sun    made   at   the   (ireenwich   Observatory 

.luring   the  past   .JO  years  show  »   singular  law 

-'—-  :ti  the  spots  with  the  11  -year  period, 


i.ill,  the  first  evidence  of  a  renew: 1 

en  tn  the  occasional  appearance  of  a  spot 
ill)  Ugh  latitude,  fay  30"  to  35° 
north  or  south.  This  may  COMtmM  foi  several 
months,  or  even  a  year.  Then  the  spots  iicgin 
to  b«  '■■  ■  i   'he  caua- 

are  fewer  beyond  30*  of  lati- 
tude.    Finally,   an, 

bickeal  of  all,  a»  we  have  laid,  in  about 
I  mm   the 
time  «bi  ■ 

ten   tn.jrei 
even   on   the   equator   itacli 

After   live    years   they    begin    I 

more    ftloWQ    than    ihcy   increaaeel    until    they 

. 


* 


commonly  appear 

hood  of  the  spoil,  and  derive  their  name  fri 

word  facula,  a  torch 

ilai    to  that  of  the  spot,  not  only 
having   the   same   period   of   frequency,   but 
umeroui  where  the  spots  are  m 
numerous.     But  they  are  seen  over  a  very  much 
wider   region  of   the  sun's  disc  than  the  spo^v. 
nometimes,  although   rarely,   nrar   the  poles  oi 

A  third  feature  oi  ibe  sun  associated 
.    .     :  ■     .   .   ■ 
•prominences.*     These    can    be 
through  an  ordinary  tele 
eclipses  of    the   sun.     But  ihcy   i 

. 
of  a  powerful   spectroscope.     Like  the   faco'- 
thcy  arc  commonly.  1  . 

the  neighborhood  o|   ihe  spots,  being  seen  fr 
time  io  time  .ill  round  the  Btn'l  limh      f! 
.  ■    . 

it  ii  q svideflt,    root  Brhal  we  have  sail 

that  the  spots,   facular  and  prominences  ait 
results  of  one  series  oi  operation 

ght  out  in  a  very  ii 

l.v  lb'    speetr. 

.     1      Kale    of    the 
ervatory,   which   .-■ 
graph  of  the  sun  to  be  taken  by  the  tight  of 

:    .he  spectrum,  the  tight  Irom  all  r: 

'     . 
for    the    purpose    is    one    emltti 
When  a  photograph  is  taken  «  i  i 
have' not  a  new  ral  pboti 
its   light,    which    is   what   the   orfj 
would   give   us,  but  a   photograph   tit   which 
light  is  alio...  -   ilut  emitted 

the  vapor  of  calcium  A  photograph  thus  tak 
is  found  to  he  extremely  variegated,  some  pat 
of  the  sun's  disc  being  much  brighter  th 
others.    The  interestin 

general  average,  the  brightest  patts  of  the  <fi 
are  those  where  the  spot*,   Eanrhe,  and  ptu 


patches  may  appear  on  any  pan 

general  concluiion   is   that   the   three  daises 

nl.ieit.   we  have  llllllliluil  are  all  produced 

iam  on  in  the  sun  which  result  in 

throwing  up  of  great  masses  of  calcium  vap 

Having  thus  described  what  the  sun  is  n 

■..  and  shown  it*  appcaiuocs, 

pass  on  to  particulars  respecting 

landings,       Our    ronehisions 


soiling  upon   the  laws  of   force  anil   ihe   pr 

rriic*    of    matter.      A    conclusion    moil    ca 

thai    the  sun   is  not   a  solid  1« 

tnous  radial 

of  heat  would  rcsuh  in  ihe  surface  rapidly  ci 
ing  off,  so  lhaL  in  ..   irery   short   time,  ii  m 
!      , 
btnrs  changes  conitantty  going  On 
with  ihe  idea  of  pe 

■      ■■ 
be  eemlinuallv  suppl  i 
of  hot   material  from     I 
tion  from  within  outward     li  i 
it  believed  lo  be  acting     For  the  material 
rent,   and  it  is  ■ 
posed  that  the  (norm 
rr-radiaied  at  we  pasi  ■■ 


« 


;    S|-ilN>-b'l^t^  n 


I  tii-  absorption  and  re-radiation  from  success- 
ive layers  is  almost  instantaneous,  the  velocity 
i  heat  transference  approaching  180,000  miles 
second. 
In  drawing  our  conclusions  the  intensity  of 
invitation  on  the  sun  must  he  borne  in  mind. 
[  has  nearly  28  times  the  force  of  gravity  on 
it  earth.  A  man  of  ordinary  size  would  weigh 
two  tons  at  the  surface  of  the  sun,  and  would, 
therefore,  be  instantly  crushed  to  dcaih  by  his 
own  weigh),  were  it  possible  for  htm  otherwise 
to  exist  there.  Consequently,  the  pressure  to 
which  the  vapors  of  the  sun  are  subject  in- 
creases with  enormous  rapidity  below  the 
surface- 

The  average  specific  gravity  of  the  ma- 
terials composing  the  sun  can  be  determined 
inomieal  theory  with  great  exactness. 
It  is  known  that  the  mean  specific  gravity  is 
about  40  per  cent  greater  than  that  of  water, 
and  one-quarter  that  of  the  earth.  It  is  doubt- 
less much  smaller  than  this  at  the  surface,  and, 
therefore,  increases  toward  the  centre.  A  cal- 
culation of  the  resulting  pressure  shows  that 
near  the  centre  of  the  sun  the  pressure  produced 
by  the  enormous  mass  and  gravitation  of  the 
alter  composing  the  solar  orb  amounts  to 
tout  5.000.000  tons  per  square  inch.  This 
cssurc  is  so  far  beyond  any  that  we  can 
e  at  the  earth's  surface  that  we  arc  un- 
>  say  what  effect  it  would  have  upon 
tatter. 

another   unknown    factor    is   the    lem- 
;  of  the  interior.    At  no  great  distance 
,-ard  the  centre  the  temperature  exceeds  our 
wcrs  of  determination  —  it  may  even  be  1,000,- 
As  the  highest   temperature  which   it  is 
.sible  to  produce  artificially  probably  does  not 
mount    to    12,000°,    it   is    impossible   to   say 
effect   such   a    temperature  would  have 
tier.     Thus    we    have    two   opposing 
'iscs,  the  one  an  inconceivable  degree  of  heat, 
ich    that,   were   matter   exposed   to   it   on   the 
irfacc   of    [be   earth,    it   would   explode   with 
.      o  which  nothing  within  our  experience 
be   compared,    and   a    pressure    thousands 
:   times  any  we  can  produce,  tending  to  con- 
ruse  and  solidify  this  intensely  heated  matter. 
ne  thing  which  we  can  say  with  confidence 
to    the    effect    of    these   causes    is    that    no 
icmical  combinations  can  take  place  in  matter 
■  ■  ircumstanced.  The  distinction  between  liquid 
I   gaseous  matter  is   lost   under   such   condi- 
Whether  the  ceniral  portions  are  cora- 
-__'d  into  a  solid,  or  remain  liquid,  it  is  im- 
•sible  to  say. 

Modern  research  shows  that  the  sun,  as  a 
lole,  is  a  complex  body,  the  various  parts  of 
hich  are  in  very  different  conditions,  Begin- 
g  at  the  centre  and  passing  outward,  we  have 
i  the  mst,  invisible  interior  which  forms  the 
:  itself,  and  which  our  sight  can  never  pene- 
trate. Surrounding  this  interior  is  the  visible 
photosphere,  or  seeming  surface,  which  we  see 
with  the  naked  eye  or  ihe  telescope,  the  appear- 
ance of  which  has  been  fully  described.  So  far 
a*  ordinary  direct  observation  could  show,  this 
would  be  Ihe  whole  of  the  sun.  Bui  the  spec- 
troscope, as  well  as  eye  observation  during  total 
has  shown  most  complex  surroundings 
of  the  sun,  which  would  otherwise  have  been 
The  surroundings  are  formed  of  two 
envelopes,  the  chromosphere  and  the  corona, 


observers  of  lotal 
eclipses  with  ihe  telescope  noticed  that  dur- 
ing the  total  phase  red  cloud-like  masses  were 
seen  here  and  there  projecting  beyond  the  limb 
of  the  dark  moon.  Moreover,  at  the  beginning 
or  the  end  of  the  eclipse,  ii  is  found  lhat  these 
projections  arc  connected  with  a  red  border  ex- 
tending round  ihe  sun.  There  is,  therefore,  an 
envelope  which  radiates  red  light  and  surrounds 
the  sun,  and  which  is  invisible  except  during 
eclipses.  Quite  independent  of  this  envelope  is 
a  bright  effulgence  which  is  seen  during  a  total 
eclipse.  These  phenomena  are  fully  described  in 
the  article  Eclipse.  What  we  have  now  to  do 
is  to  set  fonh  whai  ihey  indicate. 

The  red  envelope  which  rests  immediately  on 
the  photosphere  is  called  'chromosphere.0  It  is 
comparatively  ihin  —  so  thin  as  to  be  almost  im- 
mediaiely  covered  when  the  sun  is  totally 
eclipsed.  Its  nature  was  first  made  known  by 
the  spectroscope,  which  showed  it  to  be  com- 
posed mostly  of  hydrogen,  helium,  and  calcium 
vapor.  Its  principal  and  lower  parts  differ  in 
constitution.  At  the  photosphere  it  comprises 
nearly  all  the  substances  which  exist  in  the 
latter.  This  was  shown  in  a  very  beautiful  way 
by  observations  of  the  reversing  layer,  first  made 
bv  Young  at  the  total  eclipse  of  1870.  The  ex- 
planation of  the  phenomena  there  described  is 
that  the  photosphere  is  hot  enough  lo  shine  by 
its  own  light,  and,  being  a  gas,  to  give  bright 
spectral  lines.  But  the  photosphere  is  so  much 
hotter  than  the  chromosphere  that  the  latter  is, 
in  comparison,  a  cool  gas  which  absorbs  the 
spectral  lines  from  ihe  light  radiated  by  the 
photosphere.  The  question  of  the  density  of 
the  chromosphere  and  reversing  layer,  as  its 
base  is  called,  has  given  rise  to  very  varied  esti- 

The  fact  that  the  spectroscope  shows  bright 
fines  as  the  last  ray  of  true  sunlight  disappears 
at  the  beginning  of  a  total  eclipse  shows  that 
the  gas  from  which  these  lines  emanate  must 
be  so  rare  as  to  be  transparent  through  a  dis- 
tance of  thousands  of  miles.  We  are,  there- 
fore, justified  in  concluding  lhat  the  gases  of 
the  chromosphere  are  extremely  rare,  and  the 
same  is  probably  true  of  the  principal  regions  of 
the  photosphere. 

Among  the  most  extraordinary  phenomena 
exhibited  by  the  sun  are  the  mountainous  eleva- 
tions of  the  chromosphere,  which  we  see  as  the 
red  protuberances  already  described.  These  are 
of  two  kinds,  the  eruptive  and  the  cloud-like. 
The  latter  present  to  us  the  appearance  of  vast 
clouds  floating  in  an  atmosphere  of  the  sun.  It 
seems  certain,  however,  that  they  cannot  be  what 
they  seem,  because  there  can  be  no  atmosphere 
there  to  support  them.  They  are  probably  held 
up  by  an  impulsion  of  the  solar  rays,  which  will 
be  described  presently.  The  eruptive  promi- 
nences seem  lo  he  due  (o  outbursts  of  intensely 
hot  gases,  mostly  hydrogen,  from  the  sun. 
These  are  thrown  up  with  a  velocity  of  several 
hundred  miles  per  second,  like  immense  moun- 
tains of  fire.  They  sometimes  rise  to  a  height 
of  many  ihousand  miles,  their  ascenl  being 
doubtless  aided  by  the  impulsion  of  the  solar 
rays;  then  they  fall  back  again  to  ihe  sun.  The 
chromosphere  and  prominences  can  now  be  pho- 
tographed in  projection  against  the  sun's  disc 
with  ihe  spcctrolicliograph.  When  such  photo- 
graphs are  made  with  the  light  of  the  red  hy- 


drogcu  line,  they  show  grCfll  vortex  phi  I 

centering  in  sun  (poti  and  1 1 
vonicci  b  the  photosphere  winch  constitute  the 
themselves.    Sit  Plate  III. 
The    iri  n    in  action   in    the 

i  i    to  ihe 

t      Mui-h  mystery 

still  surround*  (be  constitution  of  the  Utter.    It 
was  iupp  ■  the  sun; 

ottered  untenable  by  the  fact 
that  an  atmosphere  Kinsoiled  by  its  own  weight 
would   in oi 

mile  that  ii  was  nearer  its  base,  !t  probably; 
consists  of  exceedingly  minute  molecules  of 
gaseous  matter,  simian  to  those  which  make  up 
Ihe  tail  of  a  Comet,  and  possibly  having  some 
Df   tatter.    The  ncwly-diteov- 


an  electrical   thermometer.      _ 
enclosed   IS  the   calory,   whirh    |. 
"t    heal    required   to   raise   one  (trani   of   water 
1"   C      Tin    ffflar   constant  is  then  the   number 
rhkh  would  he  received  ™  each 

square    centimeter    of    Inc    earth '^ 

posed  perpendicularly  u  the  islai  rays,  if 
there  were  no  loss  in  transmission  through  the 
atmosphere. 

The  following  small  table  gives  the  mean 
values  of  the  ■■■■  bed  from  o!>- 

scr  vat  ions  nada  Mount  Wnit- 

ney    and    Mount    Wilson       Obicrv.-itii.iin    were 
made  el   ih.    second  station,  who* 
is  nearly  three  miles,  in  order  to  test  the  accu- 
racy of   the   laws   assumed    for   the   absorption 
of  solar  ray-  I 
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■  !    oi   the  imptdskm  of   the  solar  rays 
affords  a  dew   for 

■  aa  More  than  411 
years  ago  it  was  announced  by  Maxwell,  as  a 
■■  theory  oi  light 
thsi  liRht  and  beat  emitted  by  the  sun  should 
exercise  a  very  minute  pressure  on  ;im  object 
which  they  struck.     Coachulofl  showed  thai  this 

Kim  was  so  slight  that  no  apparatus  then 
own  wa*  so  delicate  as  io  make  ii  scnsihle. 
-  however.  E.  F 
Did  others  have  succeeded  in  showing 
experimentally  that  on  very  finely  divided  mai- 
ler this  action  of  light  can  lie  observed  and 
measured.  It  follows  thai  particles  bdoi*  a 
certain  sire  will  be  repelled  by  the  sun's  light 
with  greater  force  than  ihey  are  attracted 
toward  it.  and  will  thus  be  driven  from  the  HH 
when  in  its  Mlgtlborhood,  or  supported  tempo- 
raril)  al  a  certain  height  al  on 

methods  dmUat  to 
npfoyed  ta  hit  daeovery  of    re 

n  is  a  mag- 
nei.  with  a  held  tsotll  80  rjffla  U  intense  as  the 
magnetic  field  of  the  earth  and  with  it*  mag- 
netic axis  inrlined  about  .i\  degrees  to  the 
sun's  axis  oi  notttion 

The  Sun's  Rotation.— As  the  light  and  heat 
which  we  receive  from  the  MM  are  the  source 
of  .ill  life  on  the  earth,  the  important  work  is  at 
oore  suggested  Io  mrastire  exactly  how  much 
(runt  the  sun  in  a 
mvi-ti  time,  and  especially,  if  possible,  to  find 
whether  this  is  growing  greater  or  less,  or  it 
it  varies  from  time  to  time.  Until  so  late  as 
1905  ih*  measurements  were  comparatively  very* 
of  Ihe  instruments 
employed    I  so  increased  and 

observations  with  them  haw  boas  to  carefully 
and  continuously  carried  00  that  this  quantity 
has  now  been  well  tic- 

For  measuring  ihe  amount  of  heit  received 
on   a   square    unit   of    the   earth's   surface,   the 
so-called  pvrhcliumcter  is  employed.   M 
rncni   wall  known  area 

to  the  Kjl-ir  nyij  'In  rise  in  temperature  due 
to  the  heating  henu  communicated  io  .,  stream 
of  water  (in  the  best  form),  and  measured  by 


Prior  to  IMS  the  true  value  of  the  con- 
stant  was  in  much  douht;  numbers  ranging 
from  1.76  to  4.10  were  stated  for  it.  and  the 
average  value  30  was  frequently  accepted. 
There  can  be  no  doubt  that  the  value  1  V>  ,, 
Mr]  new  i!i'-  tni'li,  .Hid  this  may  be  regarded 
as  the  licit  value  now  obtainable.  It  has  heea 
Well  established,  however,  especially  hy  the 
recent  work  of  Abbot,  that  (his  fundamental 
constant  varies  slightly  and  irrcglllaily      In  I'ilv 

at   which  it  is  planned  to  make  constant   meas- 
ures  of   the  sun's   radiation   for 
in  conjunction  with  northern  observations,  with 
a  special  view  of  ascefUei 

iriniofi,  and  ha  effects  upon  ter- 
restrial climates. 

The  Sun's   Magnetism —  In   ihe  year  VW8, 
■:  Ii  oi  die  M...iint  Wil 
lory,  from  an  examination  of  llic  spectral  lines 
in  Mm  motij  dieoofond  that  troond  each  spot 
there  is  a  more  or  less  powerful  mannctic  belli 
A  powerful  field  will  double  many  of  the  lines 
of  the  spectrum  ;  a  less  powerful  one  will  mirelv 
widen    Ben.      A    few    Intel    were   f«tmd    triple 
in  mm  ipota,  and  afterward  iin  ■ 
•rexe  found  to  become  triple  b  th 
when  viewed  along  the  magnetic  > 
Thus  the  lines  of  sun  spots  near  Ihe  eon's  Bnh 
I     triple,    while    ihi  It 

near  the  centre  of  ihi 

merely,  in  many  cases  a  pair  of  sun  spots  quite 
Dear  together  arc  found  to  have  opposite 
polarity,  and  while  in  general  du 
spots  in  the  southern  hemisphere  is  different 
from  that  in  the  northern,  many  cases  of  ex- 
ception occur.  It  has(  however,  Men  well  estab- 
lished that  the  sun,  like  the  earth,  has  a  north 
and  south  magnetic  pole;  the  inc!inatnm  of 
the  sun's  magnetic  axis  has  been  determined, 
and  the  fact  has  been  established  that  the 
magnetic    pole    it    in    slow    rotation    about    the 

relation  is  found  by  the  study  of 
nu  on  the  earth     The  latter  eon- 
list  in  occasional  perturbations  of  the  magnetic 
needle,   which   arc   very   irregular  in   their  char- 
acter and  are  felt  over  the  whole  globe.    They 


SUN 


25 


generally  occur  when  there  is  an  unusually 
bright  aurora.  Now,  investigation  shows  that 
the  number  of  these  disturbances  follows  ex- 
actly the  period  of  the  solar  spots.  During 
those  years  when  the  spots  are  most  numerous 
magnetic  storms  are  most  frequent,  and  vice- 
versa.  The  conclusion  is  that  the  sun  spots 
and  magnetic  storms  are  due  to  the  same  cause. 
The  sun's  spots  can  be  due  only  to  something 
going  on  in  the  sun,  and  it  follows  that  there 
must  be  some  emanations  from  the  sun  which 
produce  magnetic  storms.  Modern  investiga- 
tion has  not  been  able  to  detect  or  define  these 
emanations,  though  they  are  supposed  to  be 
electrically  charged  particles,  shot  out  from  the 
sun,  and  drawn  in  around  the  magnetic  poles 
of  the  earth,  where  they  give  rise  to  the  aurora. 
We  have  the  strongest  reasons  to  believe  that 
neither  the  magnetic  field  of  the  sun  as  a  whole 
nor  the  much  more  intense  local  fields  in  sun 
spots,  produce  any  measurable  magnetic  effect 
at  the  distance  of  the  earth. 

Age  and  Duration  of  the  Sun.-—  The  great- 
est problem  connected  with  the  sun  is  suggested 
by  modern  science.    Up  to  100  years  ago  stu- 
dents and  philosophers  saw  no  reason  why  the 
sun  should  not  continue  to  shed  heat  and  light 
on  the  earth  for  an  indefinite  period  without 
undergoing  any  change  whatever.    But  toward 
the  middle  of  the   19th  century  the  laws  of  energy 
were   developed   and   understood.    These   laws 
set  forth  that  the  radiation  of  heat  always  in- 
volves   the    expenditure    of    something    called 
energy ;  and  that  the  latter  is  necessarily  limited 
in  supply.    It  was  also  seen  that  the  sun  must 
be  a  hot  body,  and  must  lose  all  the  heat  it 
radiated.    To  make  this  subject  clear,  we  must 
remark  that  what  the  sun  really  radiates  is  not 
properly  called  heat  in  scientific  nomenclature; 
the  more  exact  term  is  radiant  energy.  But  this 
differs  in  no  respect  from  what  is  radiated  into 
a  room  from  a  hot  fire.    Radiant  energy  goes 
out  from  the  fire  and  strikes  the  walls  of  the 
room,  where  it  creates  heat,  and  thus  warms  the 
walls.    All    the   heat   thus    transmitted   to   the 
walls  comes  from  the  coal,  although  in  its  pas- 
sage from  the  fire  to  the  walls  it  passes  through 
an   intermediate    stage   called    radiant    energy. 
That  the  latter  does  not  necessarily  warm  a  me- 
dium through  which  it  passes  is  shown  by  the 
striking  experiment  of  making  a  large  lens  out 
of  ice  instead  of  glass.    When  the  sun's -rays 
are  concentrated  on  a  point  by  passing  through 
this  mass  of  ice  they  will  burn  the  substance  on 
which  they  fall,  as  if  they  had  passed  through 
glass.    We   see,    then,    that   however   cold   the 
space  between  us  and  the  sun  may  be,  all  the 
radiant    energy    reaching   us    from    the    sun 
must  come  from  a  source  in  the  sun  limited 
in  supply. 

If  the  sun  were  merely  losing  energy  like  an 
ordinary  hot  body  cooling  off,  a  very  simple 
calculation  will  show  that  it  would  be  so  cooled 
off  in  the  course  of  3,000  or  4,000  years  as  no 
longer  to  radiate  much  heat.  It  is  clear  that 
such  has  not  been  the  case.  Yet  the  most  care- 
ful study  shows  no  possibility  that  it  can  be 
receiving  any  considerable  part  of  its  energy 
from  any  outside  source.  Moreover,  the  geol- 
ogists assure  us  that  the  stratification  of  the 
rocks,  as  well  as  many  other  other  phenomena 
associated  with  them,  proves  that  the  sun  has 
been  radiating  heat  to  the  earth  at  not  much 


less    than    its    present    rate    for    hundreds    of 
millions  of  years. 

The  only  solution  of  the  puzzle  that  was  sug- 
gested until  1903  was  based  on  the  mutual  con- 
vertibility of  heat  and  motion.  From  the  time 
that  the  theory  of  energy  was  developed  it  was 
known  that  when  the  motion  of  a  material  sub- 
stance is  arrested  without  any  other  effect  being 
produced,  heat  is  generated.  For  example,  the 
waters  of  Niagara  are  warmed  by  about  one- 
quarter  oi  a  degree  Fahrenheit  in  striking  the 
bottom  of  the  falls.  The  blacksmith  by  ham- 
mering a  piece  of  cold  iron  can  make  it  hot,  be- 
cause the  energy  which  he  puts  into  the  motion 
of  the  hammer  is  converted  into*heat  when  the 
latter  strides  the  iron.  It  follows  that  if  bodies 
of  any  sort  are  falling  into  the  sun,  heat  will 
be  generated  by  the  fall.  Moreover,  owing  to  the 
power  of  the  sun's  attraction,  such  bodies  may 
fall  with  great  velocity;  and  the  heat  thus  gen- 
erated increases  as  the  square  of  the  velocity. 
Thus  arose  the  first  theory  as  to  how  the  sun  s 
heat  could  be  kept  up.  It  was  supposed  that 
meteors  were  continually  falling  into  that  lumi- 
nary. But  further  study  showed  it  to  be  im- 
possible that  meteors  could  fall  in  such  quantity 
as  to  have  this  effect. 

Then  it  was  suggested  by  Helmholtz  and 
Thomson  that  if  the  sun  were  a  gaseous  body, 
as  it  is  now  supposed  to  be,  radiating  energy, 
the  loss  of  the  latter  would  continually  be  made 
up  by  the  fall  of  its  outer  portions  involved  in 
the  continual  contraction  of  the  sun  through  loss 
of    heat.    All  bodies,  and  gaseous  ones  in  «a 
higher  degree  than  any  others,  diminish  in  vol- 
ume when  they  cool  off.    Accordingly,  when  the 
photosphere  of  the  sun  cools  off,  it  diminishes 
in  volume,  grows  smaller  and  falls  down  upon 
the  mass  of  the  sun  below  it.    Careful  calcula- 
tion shows  that  if  the  sun  contracted  about  250 
feet    per    annum,    the    energy    thus    generated 
would  keep  up  all  the  heat  which  the  sun  radi- 
ates.   An  important  addition  to  this  theory  was 
made  by  J.    Homer  Lane,   who   showed   that 
if  the  sun  contracted  like  a  mass  of  pure  gas 
it  would   continually   grow   hotter   as   it   con- 
tracted.   This   is   now  known   as   Lane's   law. 
But  there  is  a  necessary  limit  to  the  quantity 
of  heat  which  can  thus  be  generated.  If  the  sun 
has  been   thus  growing  smaller   through   loni? 
ages,  there  must  have  been  a  time  when  it  filled 
the  whole  space  now  occupied  by  the  solar  sys- 
tem.   What  is  more,  the  contraction  must  have 
been  far  more  rapid  the  larger  the  sun  was; 
because  the  force  of  attraction  at  the  sun's  sur- 
face diminishes  as  the  inverse  square  of  the 
diameter  of  the  sun.     For  example,  when  the 
sun  was  twice  as  large  as  it  is  now,  this  force 
was  only  one-quarter  as  great;  consequently  it 
would  have  to  contract  four  times  as  much  to 
generate  a  given  amount  of  energy  as  it  does 
now.    Finally,  exact  computation  showed  that 
even  on  this  theory  there  was  still  a  limit  to 
the  existence  of  the  sun  too  narrow  to  satisfy 
the  demands  of  geology.    It  could  not  have  been 
radiating    heat    for    more    than    50,000,000    or 
100,000,000  years.    Before  that  time  it  must,  ac- 
cording to  the  theory,  have  been  a  gaseous  mass 
filling  the  whole  space  now  occupied  by  the 
solar  system,  which  contracted  and  formed  sun 
and    planets,  in    accordance  with    the    theory 
known  as  the  "nebular  hypothesis.9 

It  also  seemed  very  improbable  that  the  sun's 
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heat  could  have  been  at  all  constant  for  even 
20,000.000  years;  on  the  other  hand,  geologists 
went  hundreds  of  millions  of  years.  Thus  ap- 
parently an  irreconcilable  contradiction  was  pre- 
sented to  scientific  investigators  when  in  1900 
the  discovery  of  radium  began  to  put  a  new 
face  upon  the  fundamental  theories  of  physical 
science.  We  now  know  that  there  is  an  im- 
mense amount  of  energy  stored  in  the  atom, 
which  is  a  very  complex  thing.  With  the  so- 
called  •radioactive*  substances,  the  atoms  may 
be  broken  up,  the  result  of  the  process  being  an 
element  of  lower  atomic  weight  than  the  original 
substance.  And  in  this  breaking  up  of  the  atom 
a  great  amount  of  energy  is  liberated.  Though 
it  has  been  known  for  many  years  that  Helm- 
holtz'  theory  was  inadequate,  whether  a  large 
part  of  the  sun's  energy  is  of  this  sub-atomic 
origin,  we  do  not  know,  but  it  is  reasonable  to 
suppose  that  it  is.  Ana  it  is  only  necessary  to 
suppose  that  a  part  of  the  energy  of  the  atom 
is  in  this  way  changed  into  heat  energy  to  al- 
most indefinitely  prolong  the  life  of  the  sun. 

The  most  recent  semi-popular,  but  authen- 
tic work  is  (The  Sun*  by  C.  G.  Abbot  (New 
York  191 1 )  ;  this  contains  many  references  to 
more  extended  works  or  detailed  publications. 
A  larger  and  very  important  work  is  <Physik 
der  Sonne, }  by  E.  Pringsheim  (Leipzig  1910). 
Numerous  papers  will  be  found  in  the  Proceed- 
ings of  the  Royal  Society  London,  and  in  the 
Astrophysical  Journal,  Cnicago. 

Simon  Newcomb. 
Revised  by  Eric  Dooltttle. 

SUN,  Eclipses  of  the.    See  Eclipse. 

SUN,  Order  of  the.  See  Orders  (Royal) 
and  Decorations. 

SUN-BIRDS,  a  large  family  (Nectariniid*) 
of  small  insect-eating  birds  of  the  tropics  of 
the  Old  Worldt  having  elongated,  slender  and 
curved  bills,  wings  of  moderate  size  and  the 
central  tail-feathers  usually  prolonged  beyond 
the  others.  These  birds  occur  in  the  Eastern 
Archipelago,  India  and  Africa.  They  take  the 
place  of  the  humming-birds  of  the  New  World, 
and  in  brilliant  coloration  and  habits  much 
resemble  these,  but  are  far  removed  from  them 
in  classification,  the  honey-eaters  (Meliphagi- 
da)  being  their  nearest  relatives.  They  are 
constantly  hovering  about  flowers  seeking  the 
minute  insects  found  within  the  petals  and  sip- 
ping the  flower-juices,  so  that  they  have  been 
named  sucriers  or  sugar-eaters,  by  French  au- 
thors. Some  certainly  cat  fruits.  The  son$  is 
sweet,  but  without  any  special  characteristics, 
and  in  habits  they  are  exceedingly  lively,  quar- 
relsome and  even  pugnacious.  The  gaudy 
I'lumagc  is  chiefly  confined  to  the  male  sun- 
birds  and  depends  for  effect  upon  intensity  of 
color  and  not  upon  metallic  or  prismatic  lustre. 
The  nests  are  built  in  the  hollows  of  trees  or 
arc  placed  in  thick  bushes.  Some  species  (such 
as  Xertarima  lotenia  and  N.  asiatica)  make 
dome-like  nests,  which  arc  suspended  from  the 
extremities  of  twigs  of  bushes,  and  are  covered 
with  cobwebs  for  the  purpose  of  concealment. 
A  magnificent  treatise  upon  the  sun-birds,  with 
colored  plates,  has  been  written  by  Shelley,  en- 
titled «A  Monograph  of  the  N'cctariniidsc' 
(London  187f>xS0).  The  name  is  sometimes 
given  to  various  other  birds.  Thus  the  sugar- 
birds    or    banana-birds    (qq.v.)    of    the    West 


Indies  are  often  so  called;  and  a  large  South 
American  bird,  also  called  fin  foot,  for  which 
see  Heliornithida. 

SUN-BITTERN,  an  extraordinary  some- 
what rail-like  bird  of  Brazil  and  Guiana 
(Eurypgahelias).  It  is  about  16  inches  long, 
body  small  and  thin,  neck  long  and  slender, 
head  like  that  of  a  heron,  with  a  long,  power- 
ful beak  compressed  at  the  sides  and  slightly 
arched  at  the  oilmen;  the  plumage  is  minutely 
variegated  with  bars  and  spots  of  many  colors, 
and  it  has  the  habit  of  spreading  wings  and 
tail  in  courtship  or  on  other  occasions  of  ex- 
citement, forming  a  rosette  about  its  head  and 
neck  fancifully  compared  to  a  "sunburst*  It 
is  often  made  a  pet  by  the  Brazilians,  who  call 
it  peacock.  A  larger  species  (£.  major)  in- 
habits Venezuela  and  Colombia.  Their  nearest 
relative  is  the  kagu  (q.v.).  Consult  Newton, 
A.,  dictionary  of  Birds*  (New  York  1893-96). 

SUN  CRACKS.    See  Mud  Cracks. 

SUN-DANCE,  a  ceremony  performed,  with 
local  variations,  by  most  of  the  prairie  Indians, 
including  the  Mandan,  Omaha,  Pawnee  Loup, 
Cheyenne,  Ankara,  Hidatsa,  Black  feet,  Nez 
Perce,  Winnebago,  Yankton,  Santee  and  Kiowa. 
It  is  held  apparently  at  the  full  moon  occur- 
ring at  or  next  after  the  summer  solstice,  and 
lasts  from  three  to  six  days.  The  budding  of 
the  wild  sage  also  indicates  the  times  for  hold- 
ing the  ceremony,  and  all  neighboring  tribes, 
whether  friendly  or  not,  are  usually  invited. 
The  dance  begins  at  sunrise  and  ceases  at 
the  following  sunrise.  As  may  be  inferred 
from  the  length  of  the  festival,  including  the 
fasting  and  purification  of  the  devotees  and 
other  preparatory  acts,  the  actual  sun-dance  is 
but  the  chief  episode  in  a  ritual  comprising  a 
congeries  of  ceremonies.  The  motive  or  pur- 
pose of  the  dance  is  to  promote  welfare  through 
the  gratification  of  desires  and  wants  and  to 
avoid  ill-fare  through  the  dispelling  of  hostile 
agents.  The  devotee  or  sun-dancer  indulges  in 
the  ceremony  to  fulfil  a  vow,  made  by  him 
during  the  previous  winter  or  season  from  va- 
rious motives,  that  he  would  make  a  prayer  to 
the  disposer  of  what  he  needs  through  an  ap- 
peal to  the  sun,  to  'Wakanda*  (among  the 
Sioux).  The  Tetons  call  the  ceremony  by  a 
name  which  means  'They  dance  looking  at  the 
sun.*  In  it  the  moon  is  regarded  as  the  rep- 
resentative of  the  sun,  hence  the  dancers  gaze 
at  it  just  as  they  do  at  the  sun.  Among  the 
principal  objects  in  the  festival  of  the  sun- 
dance  is  the  sun-pole  or  *mystcry  tree*  (sym- 
l>olic  of  the  centre  of  the  four  quarters  of  the 
heavens),  the  sacred  tent  of  preparation  erected 
within  the  so-called  camping-circle  of  the  tribe, 
wild  sage,  a  sweet-smelling  grass  called  tvach- 
anga  by  the  Teton  and  the  dancing-lodge. 
Each  devotee  persists  in  his  part  until  he  has 
received  a  vision  from  the  sun;  but  if  at  the 
close  of  the  ceremony  no  such  vision  has  been 
vouchsafed  to  him.  report  is  had  to  self-sacri- 
fice, which  is  called  "usinn-hunting.*  One  of 
the  characteristic  forms  of  self-sacrifice  is  that 
of  having  two  wooden  skewers  inserted  under- 
neath >trip*  of  skin  raised  by  slashing  the 
breast  or  back,  to  which  stout  thongs  are  made 
fast,  by  which  the  devotee  is  drawn  up  and 
fastened  to  the  sun-pole,  to  which  he  remains 
suspended    until    his    weight,    somctirr.es    made 
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greater  by  having  a  buffalo-skull  hung  to  his 
person  by  similar  skewers,  causes  the  Tatter  to 
rend  the  skin,  thus  letting  the  devotee  fall  to  the 
ground,  usually  in  a  faint;  another  may  have 
a  buffalo-skull  suspended  from  thongs  passing 
through  raised  strips  of  the  skin  on  the  back  or 
breast,  which  is  allowed  to  hang  thus  until  the 
skin  is  parted  by  violence  and  the  thongs  are 
freed.  Some  men  who  do  not  intend  to  dance 
seat  themselves  near  the  sun-pole,  and  small 
pieces  of  flesh  are  cut  out  in  a  row  from  the 
shoulders  of  each;  these  are  offered  to  the 
being  represented  by  the  sun-pole.  Women  do 
not  scarify  themselves  in  the  sun-dance,  and 
self-torture  and  the  shedding  of  blood  are  not 
practised  in  the  Kiowa  ceremony.  Consult  Cat- 
lin,  G.,  i North  American  Indians)  (new  ed., 
2  vols.,  Philadelphia  1913)  ;  Lowrie,  R.  H.,  <The 
Sun  Dance  of  the  Crow  Indians >  (New  York 
1915). 

SUN-DEW.  any  herb  of  the  genus  Drosera. 
which  is  classified  near  the  pitcher-plants  and 
the  roses.  Several  species  are  found  in  Amer- 
ica. The  flowers  are  very  pretty,  like  that  of 
the  saxifrage,  five-petaled,  and  borne  at  the  top 
of  a  leafless  scape,  in  a  raceme,  the  buds  in 
which  are  bent  downward,  the  blossom  of  each 
day  surmounting  the  arch  and  facing  the  sky. 
They  are  white  or  purplish  in  color.  Sun- 
dews grow  in  bogs  or  wet  ground,  the  roots 
are  poorly  developed  and  yet  the  small  plants 
thrive  even  in  sphagnum;  this  is  because  they 
are  flesh-eaters,  and  live  on  the  nutriment  ob- 
tained from  such  insects  as  they  can  catch  on 
their  foliage ;  the  roots,  therefore,  serving  prin- 
cipally to  anchor  the  plants  and  to  supply  the 
large  amount  of  water  needed.  The  leaves, 
varying  in  shape  in  the  several  species,  from 
round  to  filiform,  are  covered  thickly  on  the 
upper  face  with  wine-red  filaments  having  a 
glistening  drop  like  dew  at  the  tips.  These  are 
stalked  glands,  destined  for  a  purpose  as  deadly 
as  that  of  the  tentacles  of  the  octopus.  The 
leaf  blades  of  the  Drosera  rotundifolia,  a  com- 
mon sun  dew,  are  round,  and  are  arranged  in 
a  rosette  around  the  base  of  the  flower-scape, 
the  smooth  green  under  surfaces  resting  on  the 
ground.  In  times  of  inaction  the  tentacles  ra- 
diate in  concentric  circles  and  are  tipped  by 
their  globular  translucent  glands,  which  sparkle 
with  a  viscid  secretion  exuded  by  them.  But  let 
a  fly  light  on  one  of  the  glands  and  remain 
there,  glued  fast  by  the  viscous  fluid,  and 
there  is  immediately  a  change  in  the  state  of 
things.  In  its  efforts  to  release  itself,  the 
struggling  insect  is  only  besmeared  more  com- 
pletely, chokes  the  organs  of  respiration  and 
is  ultimately  smothered.  In  the  meantime,  the 
tentacles,  disturbed  by  the  fly,  have  become  ex- 
cited and  have  transmitted  the  stimulus  to  the 
other  glands  so  that  they  all  bend  toward  the 
tiny  body,  converging  over  it,  and  striving  to 
touch  it.  They  even  shift  the  inert  object 
toward  the  centre  of  the  leaf-blade,  so  that  the 
greatest  number  of  tentacles  may  reach  it. 
Such  glands  as  succeed  in  touching  the  meat 
secrete  an  acid  juice,  with  the  addition  of  a 
ferment  which  is  entirely  similar  to  pepsin,  and 
apply  this  secretion  to  the  fly,  digesting  it,  as 
it  were.  The  glands  then  absorb  the  flesh  and 
blood  of  the  meat,  and  also  their  own  secre- 
tions. The  tentacles  straighten  up,  the  undi- 
gested portions  of  the  insect  resting  on  the  dry 


glands  are  blown  away,  and  the  glands  soon 
begin  to  exude  their  viscid  secretion  again,  and 
make  themselves  ready  for  a  fresh  victim. 
When  a  large  insect  is  entangled,  the  leaf-blade 
itself  folds  inward  slightly,  so  that  a  maximum 
number  of  tentacles  may  concentrate  upon  the 
food.  D.  filifortnis  has  erect,  very  narrow 
leaves,   and  when  an  insect  is  caught  by  the 

f lands,  the  leaves  themselves  bend  toward  it. 
n  D.  longi folia  the  leaf -blade  enfolds  the  fly. 
Sun-dew  glands  respond  by  bending  to  repeated 
touches,  although  no  object  rests  upon  them. 
It  is  only  nitrogenous  food  which  is  obtained 
by  this  digestive  process;  carbonic  acid  is  as- 
similated from  the  air  as  by  other  plants. 
Consult  Darwin/'  C,  insectivorous  Plants' 
(1875;  new  ed.,  1900). 

SUN-DIAL,  an  hour-measuring  instrument 
known  from  the  earliest  times  to  the  Egyp- 
tians, the  Chaldaeans  and  the  Hebrews.  It  is 
worthy  of  remark,  however,  that  no  ancient 
Egyptian  sun-dials  have  been  found.  Those 
connected  with  Egyptian  remains  have  been 
recognized  as  all  of  Greek  origin.  The  Greeks 
adopted  it  from  their  Eastern  neighbors,  and 
it  was  introduced  into  Rome  during  the  First 
Punic  War.  One  of  the  earliest  types  of  sun- 
dial found  in  Egypt,  and  still  in  use  there, 
consists  of  a  palm  rod  set  upright  in  the 
ground,  with  a  circular  arc  around  it  set  out 
with  stones  to  mark  the  hours  as  the  shadow 
of  the  rod  traverses  the  circle.  Another  more 
primitive  form  still  in  existence  in  Egypt  has 
a  rod  laid  horizontally  in  a  north-and-south 
direction  on  two  forked  uprights,  a  short  dis- 
tance above  the  ground.  At  equal  distances 
east  and  west  of  the  rod  are  placed  two  stones 
or  pegs.  When  the  shadow  of  the  rod  lies 
across  the  westerly  peg  the  day's  work  begins; 
when  it  reaches  the  easterly  peg  the  day's 
work  is  ended. 

It  was  discovered  in  very  early  times  that 
a  vertical  rod  could  not  throw  a  shadow  that 
would  accurately  denote  time,  and  the  correct 
inclination  of  such  a  rod  or  the  stile  of  a 
sun-dial  was  evidently  a  matter  of  experiment 
and  approximation  before  the  ancient  astrono- 
mers fixed  the  angle  by  calculation.  This  sur- 
mise is  borne  out  by  the  various  inclinations 
found  in  ancient  dials.  Some  of  these  were 
constructed  arbitrarily  at  45°,  an  angle  having 
no  relation  whatever  to  the  latitude  of  its 
location. 

The  first  historic  sun-dial  dates  from  about 
1000  b.c.  It  was  found  in  Rhodesia,  and  is  be- 
lieved to  be  of  Semitic  origin.  Sun-dials  are 
referred  to  in  Grecian  literature  in  560  b.c, 
and  a  certain  sun-dial  is  specifically  spoken 
of  as  having  been  set  up  at  Athens  by  the 
astronomer  Meton  in  433  B.C.  It  is  said  of 
the  Turks  that  wherever  they  build  a  mosque 
they  place  a  sun-dial.  In  China  they  are  every- 
where, and  small  ones  which  may  be  carried  in 
the  pocket  are  very  common.  The  correct  use  of 
these  portable  dials  depends,  of  course,  upon 
their  accurate  orientation  when  reading  them. 

Sun-dials  have  been  classified  under  three 
headings,  according  to  their  superficial  form: 
spherical,  cylindrical  and  plane.  The  spherical 
form  is  the  most  ancient.  It  consists  of  a 
hemispherical  hollow  cut  into  a  rock  or  built 
up  in  that  form,  the  flat  of  the  hemisphere 
being  horizontal.    An  upright  rod  was  set  in 


low  surface.  A  variation  of  this  type  was  the 
catting  away  of  the  front  half  of  the  hemi- 
sphere. This  form  of  necessity  can  mark  only 
the  hours  from  6  a.m.  to  6  p.m.  An  old 
Roman  dial  is  in  the  form  of  a  spherical  shell 
of  which  about  two-thirds  have  been  cut  away, 
held  upon  the  shoulders  of  a  herculean  figure. 
Cylindrical  dials  have  the  hollow  in  the  shape 
of  a  semi-cylinder  cut  through  lengthwise.  A 
rod  in  the  position  of  the  axis  of  the  cylinder 
throws  the  shadow.  A  variation  of  this  form 
is  a  semi-cone  cut  through  its  axis.  The  plane 
dials  arc  too  well  known  to  need  description. 

In  the  placing  of  sun-dials  another  classifi- 
cation comes  into  play:  they  may  be  horizontal 
or  vertical.  Many  of  the  latter  type  are  set 
into  or  carved  upon  the  walls  of  churches  or 
other  buildings  or  on  stone  blocks  set  upon 
pillars  or  pedestals.  As  a  rule,  the  vertical 
sun-dials  are  set  to  face  directly  south.  Where 
this  is  not  feasible  the  gnomon  may  extend 
toward  the  south  at  the  angle  of  a  comer 
of  a  building,  the  hour  lines  being  partly  on 
one  facade  and  partly  on  the  other.  In  some 
of  the  odd  pillar  types  the  stone  block  at  the 
top  is  cut  with  many  facets  like  a  crystal,  with 
a  gnomon  on  each  facet. 

The  leading  principles  of  dialing  may  be 
made  intelligible  to  general  readers  by  the 
following  simple  illustration: 

Let  P  B  p  D  represent  the  earth  as  a  hollow 
transparent  sphere,  having  an  axis  P  E  p,  of 


shadow  of  the  axis  to  fall  on  the  hour  on  the 

5 lane  D  C  B  A.  This  diagram  has  been 
rawn  for  the  latitude  of  Glasgow,  55'  52", 
and  the  plane  in  its  present  position  would 
form  a  horizontal  dial  for  that  place;  but  we 
may  suppose  it  capable  of  moving  round  its 
axis  A  C,  so  as  to  assume  different  positions 


which  P  and  f>  arc  the  poles.  Let  the  equator 
be  divided  into  24  equal  parts  and  through 
these  divisions  draw  the  meridians,  a,  b.  c,  d, 
etc.  Let  one  of  these  meridians  pass  through 
any  given  place  for  which  a  dial  is  required  to 
be  made,  and  where  that  meridian  cuts  the 
equator  let  it  be  numbered  XII.  The  opposite 
meridian  must  likewise  be  numbered  XII,  the 
other  meridians  being  numbered  as  shown  in 
the  cut.  This  being  done,  these  meridians  will 
be  the  hour  circles  of  the  place  on  the  first 
meridian;  so  that  if  the  axis  P  E  p  were 
opaque,  the  sun  in  his  (apparent)  motion  round 
the  earth  in  24  hours  will  pass  from  one  merid- 
ian to  another  in  one   hour,   and  cause   the 


in  the  sphere.  If  it  move  round  so  as  10  be- 
come vertical,  that  is,  at  right  angles  to  its 
position  in  the  figure,  we  then  obtain  an  erect 
south  dial.  The  plane  may  also  be  made  to 
incline  from  the  meridian  either  toward  the 
east  or  west.  Thus  we  have  dials  of  different 
kinds  dependent  on  the  position  of  the  plane 
with  regard  to  the  first  meridian,  the  position 
of  the  hour  lines  of  which  are  all  determined 
by   the  meridians   of   the   sphere   cutting    the 

We  have  been  considering  the  earth  as  the 
sphere,  in  our  illustration  of  the  nature  of 
dials,  but  the  earth's  magnitude  is  so  small 
compared  with  the  distance  of  the  sun,  that 
no  appreciable  error  will  follow  in  considering 
a  small  glass  sphere  similar  to  that  above 
described,  but  placed  on  the  surface  of  the 
earth  with  its  axis  parallel  to  that  of  the 
earth;  then  will  the  sphere  show  the  hour  of 
the  day  in  the  manner  before  specified.  The 
only  things  absolutely  essential  for  a  dial  are 
the  axis  and  the  plane,  the  places  of  the  hour 
lines  having  been  once  determined.  Dials  may 
have  various  forms,  many  of  which  are  exceed- 
ingly curious  and  intricate,  and  requi 
construction  the  application  of 
trigonometrical  formula;.  We  shall 
attention  here  to  the  most  common,  ana,  at 
the  same  time,  most  useful  form,  that  is,  the 
plane  horizontal  dial.  On  the  proposed  plane, 
which  may  be  either  of  marble,  slate  or  brass, 
draw  a  straight  line  P  H  S  for  the  meridian 
or  12  o'clock  line,  and  parallel  to  this  draw 
12,  h  S.  leaving  a  space  between  them  equal 
to  the  thickness  of  the  gnomon.  s 

The  gnomon  is  a  thin  triangu- 
lar plate  of  metal,  somewhat 
similar  in  shape  to  the  figure 
A  E  B,  the  side  A  B  being 
fixed  into  the  plate  or  the  dial, 
so  that  the  gnomon  shall  stand 
perpendicularly,  the  line  A  E» 


E  A  B  is  made  equal  to  the  latitude  of  the 
place  for  which  the  dial  is  constructed.  In 
the  case  of  a  vertical  dial  the  angle  E  A  B 
must  be  the  complement  of  the  latitude,  the 


for  their 

triplicated 
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line  A  B  the  top  of  the  gnomon  and  the  line 
B  £  affixed  to  the  dial. 

We  return  again  to  the  consideration  of 
Fig.  2.  Draw  6  H  6  perpendicular  to  12  H  S, 
and  it  will  be  the  six  o  clock  hour  line ;  make  the 
angle  12  H  F  equal  to  the  latitude  of  place, 
and  draw  12  F  perpendicular  to  H  F;  con- 
tinue S  12  to  P,  making  12  P  equal  to  12  F. 
The  line  12  1  2  3  4  is  drawn  parallel  to  the  line 
6  H  6.  From  the  point  P  draw  the  lines  P  1, 
P  2,  P  3,  etc,  terminating  in  the  line  12  1  2  3  4, 
making  angles  with  the  line  12  P  at  the  point  P 
of  15°,  30°,  45°,  etc.,  increasing  by  15°  each  line. 
Next  from  the  centre  H  draw  the  lines  H  1, 
H  2,  H  3,  etc.,  and  thus  the  hour  lines  of  1, 
2,  3,  4  and  5  p.m.  will  be  found.  The  hour 
lines  on  the  other  side  of  the  style  should  now 
be  formed  by  taking  a  tracing  of  the  side  al- 
ready formed;  the  hours  are  of  course  num- 
bered differently,  and  both  sides  will  stand 
thus,  the  hour  line  of  both  sides  corresponding : 

1,     2,   3,  4,    5,  6,   7,  8, 

12' 

11,    10,   9,  8,    7,   6,   5,   4. 

Here  we  have  carried  the  hours  beyond  6, 
which  was  the  extent  of  the  construction  but  to 
find  the  hour  lines  for  4  and  5  in  the  morning 
we  have  only  to  produce  the  hour  lines  of  4  and 
5  in  the  evening,  and  in  like  manner  for  the 
hour  lines  of  7  and  8  in  the  afternoon,  produce 
the  hour  lines  of  7  and  8  in  the  morning.  The 
dial  gives  solar  time,  and,  therefore,  the  time, 
according  to  it,  will  only  agree  four  days  in  the 
year  with  a  well-regulated  clock.  See  Equa- 
tion. 

The  orientation  of  the  sun-dial  after  it  is 
made  is  a  necessity  of  the  first  importance  if 
satisfaction  is  desired.  This  process  is  carried 
out  usually  at  night  with  the  aid  of  two 
plumb-lines  one  north  and  the  other  south  of 
the  position  in  which  the  dial  is  to  be  set. 
From  the  Nautical  Almanac  the  time  is  found 
at  which  the  polestar  crosses  the  meridian  of 
the  place.  The  two  plumb  lines  are  brought  into 
a  line  pointing  to  the  star  at  that  moment 
The  dial  can  then  be  placed  in  the  same  line 
conveniently  by  daylight.  It  is  usual  to  erect 
frames  of  considerable  height  to  hold  the 
plumb-lines  so  that  the  sighting  upward  may  be 
the  easier.  If  the  location  of  the  pedestal  of 
the  dial  is  chosen  beforehand,  the  frames  for 
the  plumb-lines  must  be  so  arranged  that  both 
may  be  moved  so  as  to  have  the  centre  of  the 
pedestal  in  the  same  line  with  them  and  the 
star. 

The  sun-dial  is  daily  getting  more  rare  in 
this  age  but  notwithstanding  the  superiority  of 
the  clock,  why  has  the  dial  almost  everywhere 
vanished?  *If  its  business  use,**  as  has  been 
well  observed,  abe  superseded  by  more  elabo- 
rate inventions,  its  moral  use,  its  beauty,  might 
have  pleaded  for  its  continuance.  It  spoke  of 
moderate  labors  —  of  pleasures  not  protracted 
after  sunset  —  of  temperance  and  good  hours. 
It  was  the  primitive  clock  —  the  horologue  of 
the  first  world.  Adam  could  scarce  have 
missed  it  in  paradise.  It  was  the  measure  ap- 
propriated for  sweet  plants  and  flowers  to 
spring  by  —  for  the  birds  to  apportion  their 
silver  warblings  by  —  for  flocks  to  pasture  and 
be  led  to  fold  by.  The  shepherd  carved  it  out 
quaintly  in  the  sun,  and,  turning  philosopher 


by  the  very  occupation,  provided  it  with  mot- 
toes more  touching  than  tombstones?* 
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Sun-Dials  or  Scratch  Dials }  (Taunton,  England 
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SUN-DOG;  also  called  MOCK-SUN  and 
PARHELION.  In  meteorology,  a  bright, 
luminous  area  sometimes  seen  on  either  side 
and  at  the  same  altitude  as  the  sun.  Sun-dogs 
are  found  at  the  points  in  which  the  solar 
halos  cut  the  horizontal,  parhelic  circle.  Thus 
two  sun-dogs  are  usually  seen  on  either  side 
of  the  sun,  and  at  equal  distances  from  it, 
though  four  are  not  infrequent.  The  nearer 
pair  are  22°  from  the  sun  and  the  outer  are 
46°  distant,  while  fainter  sun-dogs  are  more 
rarely  seen  at  50°,  98°  and  120  ,  and  even 
directly  opposite  the  sun,  at  180°.  The  last 
is  sometimes  known  as  an  Ant  he  lion. 

Bright  areas  formed  at  the  intersections  of 
any  two  circular  halos  near  the  sun  are  some- 
times also  referred  to  as  sun-dogs  and  such 
sometimes  are  seen  directly  above  and  below 
the  sun.  The  parhelic  circle  is  produced  by 
the  reflection  of  the  sun's  light  from  ice  prisms 
or  snow  crystals  whose  axes  lie  in  a  vertical  po- 
sition :  so-called  ^Contract  Arches*  arise  from 
prisms  whose  axes  are  horizontal.  It  is  the 
latter  that  give  rise  to  sun-dogs  which  are 
vertically  above  and  below  the  sun. 

Sun-dogs  are  usually  reddish  on  the  sides 
toward  the  sun  and  they  are  sometimes  greatly 
elongated  along  the  parhelic  circle  which  pro- 
duces them.  They  vary  greatly  in  brightness 
and  distinctness  with  the  variation  of  the  num- 
ber and  arrangement  of  the  ice  crystals  in  the 
air. 

SUN  AND  LION,  Order  of,  a  Persian 
order  founded  in  1808  by  Shah  Fath  Ali,  in 
imitation  of  the  French  Legion  of  Honor, 
established  about  six  years  previously  by  Na- 
poleon I,  then  first  consul.  It  includes  five 
classes. 

SUN  MOTOR.    See  Solar  Motor. 

SUN  WORSHIP,  a  form  of  nature  wor- 
ship which  prevailed  in  all  the  ancient  civiliza- 
tions. In  numerous  primitive  religions  the  sun 
is  not  the  supreme  deity:  in  many  the  moon 
holds  the  pre-eminence.  The  mode  of  reckoning 
time  by  moons  is  more  ancient  than  solar  cal- 
culation: in  the  language  of  the  Hottentots,, 
just  as  in  Teutonic,  the  Moon  is  ahe,*  the  Sun 
•she* ;  and  rude  tribes  in  both  hemispheres  still 
make  the  moon  masculine,  the  sun  feminine: 
the  ancient  Germans  used  to  say  Hermon  (herr- 
mond,  Lord  Moon)  as  the  Germans  still  say 
Herrgott:  on  the  other  hand,  as  a  mediaeval 
writer  tells  us,  the  sun  used  to  be  called  *Holy 
Lady* :  ftI  knew  an  old  woman  who  believed  the 
sun  to  be  a  goddess,  calling  her  sancta  domino.* 
The  aborigines  of  North  America  worship  the 
sun;  for  them  the  peace-pipe  is  the  gift  of  the 
sun;  in  the  council  the  pipe  is  always  passed 

*"Hcras  non  numeronisi  sennas"  ("I  .count  not  the 
hours  unless  they  be  bright H  )  was  an  ancient  dial  motto 
of  great  beauty  and  significance. 
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around,  following  thus  the  sun's  course.  The 
Natchez  lived%  under  a  monarchy  and  the  royal 
family,  children  of  the  Sun,  like  the  race  of 
the  Incas  of  Peru,  stood  high  above  the  com- 
mon people.  In  Mexico  the  sun  was  pre-emi- 
nent over  all  the  other  gods.  In  the  Hebrew 
sacred  books  there  are  solemn  denunciations 
of  sun  worship,  for  the  heathen  all  around  paid 
adoration  to  that  luminary ;  and  it  is  clear  from 
2  Kings  xxiii.  5,  19,  that  some  of  the  kings  both 
of  Judah  ana  of  Israel  favored  the  worship  of 
tho  sun. 

SUN-YAT-SEN,  Chinese  revolutionary 
leader:  b.  Fatshan,  near  Canton,  1866.  He  was 
graduated  (1892)  at  Hongkong  School  of 
Medicine,  and  started  practice  at  Macao  when  he 
became  one  of  the  plotters  resolved  on  forcing 
the  Manchu  dynasty  from  power.  He  fled 
from  Canton  after  the  first  failure  at  revolt 
and  went  to  Japan,  thence  to  San  Francisco. 
He  formed  the  revolutionary  association 
Koo  Lao  Hwei  and  carried  on  his  propaganda 
all  over  the  world,  making  the  United  States 
his  headquarters  and  domicile.  Dr.  Sun's  life 
was  jeopardized  by  the  standing  reward  of  $50,- 
000  for  his  assassination,  but  the  revolution  of 
1911  in  China  succeeded,  thanks  largely  to  his 
indefatigable  energy  and  resourcefulness  in 
propagating  the  work  in  every  country.  He 
was  rewarded  by  being  made  Provisional  Presi- 
dent of  the  new  Chinese  Republic  but  resigned 
in  1912  in  favor  of  Yuan  Shih-kai  in  order  to 
bring  the  great  Northern  influence  of  the  latter 
into  the  cause.  Sun's  later  opposition  to  Yuan 
Shih-kai  in  the  Peking  Parliament  caused  his 
expulsion  and  he  had  to  flee  to  Japan.  Consult 
Cantlie  and  Jones.  ^un-Yat-aen  and  the 
Awakening  of  China*  (3d  ed.,  New  York 
1913). 

SUNBURN  (erthema  solare  or  eczema 
solare),  an  injured  condition  of  the  skin 
caused  by  exposure  to  the  action  of  the  heat  of 
the  sun's  rays.  The  resulting  conditions  vary 
according  to  the  degree  of  elevation  of  the  tem- 
perature, the  character  of  the  medium  through 
which  its  effect  is  exerted,  length  of  time  the 
skin  is  subjected  to  the  action.  The  effect  is 
productive  of  an  erythmatous  redness,  skin 
slightly  tnmified  (swollen),  with  sensation  of 
burning  heat.  In  its  course  the  skin  usually 
desquamates  (scales  off)  and  becomes  the  seat 
of  a  adirty -brownish  stain,*  which  passes  off 
later.  Such  a  condition  is  brought  about  by 
several  hours'  exposure  of  the  bare  skin  to  the 
sun's  rays.  Under  severe  conditions  of  tem- 
perature blistering  may  arise  at  times.  In  the 
former,  ordinary  cases  a  lotion  or  salve  ex- 
cluding the  air  from  the  injury*  and  to  relieve 
the  pain,  is  applied.  Zinc  oxide,  boric  acid, 
vaseline,  etc.,  are  recommended.  In  severer 
cases  where  blistering  arises  the  same  treatment 
must  be  used  as  in  scalds  or  burns. 

SUNBURY,  sun'bu-rl,  Pa.,  borough, 
county-seat  of  Northumberland  County,  on  the 
Susquehanna  River,  and  on  the  Pennsylvania 
and  the  Philadelphia  and  Reading  railroads, 
about  157  miles  north  of  Philadelphia  and  55 
miles  north  of  Harrisburg.  It  was  settled  in 
Tune  1772  by  Surveyor-General  Lukcns  and 
William  Maclay.  It  was  incorporated  as  a 
borough  24  March  1797.  The  pfacc  was  once 
the  site  of  the  Indian  village  of  Sham  ok  in     In 


1756  Fort  Augusta  was  erected  here  as  a  means 
of  defense  against  the  French  and  Indians. 
The  city  is  in  a  lumbering  and  coal  region.  The 
chief  manufacturing  establishments  are  railroad 
shops,  planing  mills,  silk  mills,  dye  works,  sash 
and  door  factories,  nail  factories,  a  rolling  mill 
and  coffin  and  casket  works.  It  is  an  important 
commercial  and  industrial  centre  for  a  large 
region ;  extensive  coal  shipments  are  made  from 
here.  The  principal  public  buildings  are  the 
county  courthouse,  munrcipal  buildings,  the 
Mary  M.   Packer  Hospital,  the  churches  and 

£ublk  schools.  The  three  banks  have  a  com* 
ined  capital  of  $500,000.  The  government  is 
vested  in  a  chief  burgess  and  a  council  of  18 
members,  who  hold  office  two  years.  A  small 
stream  separates  Sun  bury  and  East  Sunbury; 
the  boroughs  are  one  in  industrial  and  com- 
mercial interests,  but  have  independent  munic- 
ipal governments.    Pop.  about  16,000. 

SUNDA  (sun'da)  ISLANDS,  a  group  of 
islands  in  the  Indian  Ocean,  comprising  three 
minor  groups,  namely.  (1)  the  Great  Sunda 
Islands,  to  which  belong,  Sumatra,  Borneo, 
Celebes,  Java,  Madura,  Banka  and  Billiton ;  (2) 
the  Lesser  Sunda  Islands,  comprising  nine 
islands  of  smaller  extent,  and  (3)  the  Timor 
Group,  all  forming  part  of  the  Malay  or  East 
Indian  Archipelago.  The  flora  is  exceedingly 
rich  and  vaned.  This  is  the  home  of  sugar- 
cane and  many  of  the  spices,  and  the  different 
altitudes  from  coasts  upward  produce  an  ex- 
ceptional variety  of  plant-life.  Some  districts, 
as  in  Sumatra,  reach  high  elevations,  others 
consist  chiefly  of  grassy  plains,  or  forest- 
covered  slopes. 

SUNDA  STRAIT,  East  Indies,  the  channel 
which  separates  the  island  of  Java  from  Su- 
matra. It  is  from  20  to  100  miles  wide,  and 
contains  a  number  of  volcanic  islands,  the  most 
noted  of  which  is  Kxakatoa  (q.v.).  The  strait 
is  an  important  commercial  channel. 

SUNDARBANS.  soon'dar-banz,  or  SUN- 
DBRBUNDS,  soon'der-bundz.  India,  the  allu- 
vial islet  region  lying  around  the  mouths  of 
the  Ganges  River  (q.v.),  and  forming  the 
lower  part  of  the  delta.  It  stretches  for  175 
miles  along  the  coast,  and  has  an  area  of  8,000 
square  miles.  The  region  is  intersected  by  a 
network  of  innumerable  channels  and  back- 
waters, many  of  which  are  navigable.  The 
intervening  islands  are  largely  marshy,  and 
covered  with  dense  forest  junkie  abounding  in 
wild  animals,  snakes,  crocodiles,  tigers  and 
leopards.  The  unheal thful  climate  has  hitherto 
defeated  all  attempts  at  reclamation. 

SUNDAY,  William  Ashley,  American 
evangelist:  b.  Ames,  Iowa,  19  Nov.  1863.  He 
was  educated  at  the  high  school,  Nevada,  Iowa, 
and  studied  at  Northwestern  University.  From 
1883-90  he  was  a  professional  baseball  plaver 
in  the  Chicago,  Pittsburgh  and  Philadelphia 
teams  of  the  National  League.  He  became  as- 
sistant-secretary Y.  M.  C.  A  at  Chicago  (1891- 
95)  and  started  his  career  as  evangelist  in  1896. 
In  1903  he  was  ordained  a  Presbyterian  minister 
by  the  Chicago  Presbytery.  He  has  held 
evangelistic  meetings  in  many  of  the  cities  of 
the  United  States,  drawing  large  audiences  and 
securing  great  numbers  of  converts. 

SUNDAY,  the  Christian  weekly  festival  br 
theologians  associated  with  the  Jewish  Sabbatn 
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(sec  Sabbath),  while  its  observance  is  often 
enforced  by  the  citation  of  the  Fourth  Com- 
mandment in  the  Decalogue.  While  the  Chris- 
tian Church  has  never  identified  Sunday  with 
the  Jewish  Sabbath,  it  has  always  quoted  the 
Fourth  Commandment  as  sanctioning,  if  not 
enacting,  rest  and  relaxation  from  labor  in  one 
day  out  of  every  seven.  When  the  Church  was 
made  a  department  of  the  state  by  the  Christian 
emperors  of  Rome,  the  observance  of  Sunday 
was  enforced  by  civil  statute.  When  the  Roman 
Empire  passed  away,  and  the  office  of  pontifex 
maximus,  once  held  by  the  emperor  of  Rome, 
was  claimed  by  the  bishop  of  Rome,  Sunday 
observance  was  enforced  by  ecclesiastical  as 
well  as  civil  law.  The  Third  Council  of  Orleans 
538  forbade  all  rural  work  on  Sunday.  Pope 
Gregory  I  made  at  Rome  the  same  law  as  had 
been  passed  in  578  by  the  Council  of  Auxerre: 
•On  the  Lord's  Day  it  is  not  permitted  to  yoke 
oxen  or  to  perform  any  other  work,  excepting 
for  approved  reasons.9  Charlemagne  in  813 
enacted  that  on  the  Lord's  Day  all  servile  labor 
should  be  abstained  from. 

By  the  laws  that  obtained  in  England  during 
the  Saxon  monarchy  up  to  the  time  of  Edward 
the  Confessor  (whose  Sunday  law  is  dated 
1056),  abstention  from  marketings  on  Sunday 
and  from  popular  meetings  was  enforced  under 
penalty  of  a  fine.  Equally  strict  was  the  Sun- 
day legislation  which  followed  the  Norman 
Conquest.  The  mediaeval  Sunday  laws  in  Eng- 
land were  but  the  expansion  of  the  Saxon  laws. 
In  1281  a.d.  John  Peckham,  archbishop  of 
Canterbury  under  Edward  I,  explained  the 
Fourth  Commandment  as  follows : 

•In  the  commandment  Remember  that  thou 
keep  holy  the  Sabbath  day,'  Christian  worship 
is  enjoined,  to  which  laymen  as  well  as  clerks 
are  bound;  and  here  we  are  to  know  that  the 
obligation  to  observe  the  legal  Sabbath,  accord- 
ing to  the  form  of  the  Old  Testament,  is  at  an 
end,  together  with  the  other  ceremonies  in  that; 
to  which  in  the  New  Testament  hath  succeeded 
the  custom  of  spending  the  Lord's  Day?  and 
other  solemn  days  appointed  by  the  authority  of 
the  Church,  in  the  worship  of  God;  and  the 
manner  of  spending  these  days  is  not  to  be 
taken  from  the  superstition  of  the  Jews,  but 
from  the  canonical  institutes.* 

A  statute  of  the  28th  of  Edward  III  runs  as 
follows:  €Item,  it  is  accorded  and  established, 
that  showing  of  wools  shall  be  made  at  the 
stable  every  day  of  the  week,  except  the  Sun- 
day and  solemn  feasts  of  the  year* 

In  1359  a.d.  Islep,  archbishop  of  Canterbury, 
issued  the  following  to  his  clergy:  a Whereas, 
the  most  excellent  prince,  our  lord,  the  King 
of  England,  is  now  going  to  make  an  expedition 
in  foreign  parts  with  his  army  for  the  recovery 
of  his  right,  exposing  himself  as  a  soldier  to 
the  doubtful  events  of  war,  the  issue  whereof 
is  in  the  hand  of  God ;  we  who  have  hitherto 
lived  under  his  protection  are,  by  the  divine 
favor  shining  on  us,  admonished  to  betake  our- 
selves to  prayer,  as  weH  for  the  safety  of  every 
one  of  us  as  for  the  public  good,  lest  if  adverse 
fortune  should  invade  us  (which  God  forbid), 
our  confession  and  reproach  should  be  the 
greater.  But,  though  it  is  provided  by  sanc- 
tions of  law  and  canon  that  all  Lord's  days  be 
venerably  observed  from  eve  to  eve,  so  that 
neither  markets,  negotiations  or  courts,  public 
or  private,  ecclesiastical  or  secular,  be  kept,  or 


any  country  work  done  on  these  days,  yet  we 
are  clearly  to  our  heart's  grief,  informed  that  a 
detestable,  nay,  damnable  perverseness  has  pre- 
vailed, insomuch  that  in  many  places  markets 
not  only  for  victuals,  but  other  negotiations 
(which  can  scarce  be  without  frauds  and  de- 
ceits), unlawful  meetings  of  men  who  neglect 
their  churches,  various  tumults  and  other  oc- 
casions of  evil  are  committed,  revels  and  drunk- 
enness, and  many  other  dishonest  doings  are 
practised,  from  whence  quarrels  and  scolds, 
threats  and  blows  and  sometimes  murder  pro- 
ceeds on  the  Lord's  days,  in  contempt  of  the 
honor  of  God;  insomuch  that  the  main  body  of 
the  people  flock  to  these  markets,  by  which  the 
devil's  power  is  increased;  whereof  we  strictly 
command  you,  our  brother,  that  ye,  without  de- 
lay, canonically  admonish  and  effectually  per- 
suade, in  virtue  of  obedience,  or  cause  to  be 
admonished  and  persuaded,  those  of  your  sub- 
jects whom  you  find  culpable  in  the  premises, 
that  they  do  wholly  abstain  from  markets, 
courts,  and  other  unlawful  practices  above 
described,  on  the  Lord's  days  for  the  future; 
and  that  such  of  them  as  are  come  to  vears  of 
discretion,  do  go  to  their  parish  churches  to  do, 
hear  and  receive  what  the  duty  of  the  day  re- 
quires of  them;  and  that  ye  restrain  all  what- 
soever that  transgress  and  rebel  in  this  respect, 
both  in  general  and  particular,  with  Church 
censures  according  to  the  Canon.* 

The  27th  statute  of  Henry  VI  is  as  follows : 
*Item,  considering  the  abominable  iniquities 
and  offenses  done  to  Almighty  God  and  to  his 
saints,  always  aiders  and  singular  assisters  in 
our  necessities,  because  of  fairs  and  markets 
upon  their  high  and  principal  feasts,  as  in  the 
feasts  of  the  Ascension  of  our  Lord,  in  the  day 
of  Corpus  Christi,  in  the  day  of  Whitsunday, 
in  Trinity  Sunday,  with  other  Sundays,  and  also 
in  the  high  feast  of  the  Assumption  of  our 
Blessed  Lady,  the  day  of  All  Saints,  and  on 
Good  Friday,  accustomably  and  miserably 
holden  and  used  in  the  realm  of  England:  in 
which  principal  and  festival  days  for  £reat 
earthly  covetise,  the  people  is  more  willingly 
vexed,  and  in  bodily  labor  foiled,  than  in  other 
ferial  days,  as  in  fastening  and  making  their 
booths  and  stalls,  bearing  and  carrying,  lifting 
and  placing  their  wares  outward  and  home- 
ward, as  though  they  did  nothing  remember  the 
horrible  defiling  of  their  souls  in  buying  and 
selling,  with  many  deceitful  lies  and  false  per- 
jurv  with  drunkenness  and  strifes,  and  so 
specially  with  drawing  themselves  and  their 
servants  from  divine  service;  the  aforesaid 
lord  the  king,  by  advice  and  assent  of  the  lords 
spiritual  and  temporal  and  the  commons  of  this 
realm  of  England,  being  in  the  said  Parliament, 
and  by  authority  of  the  same  Parliament,  hath 
ordained  that  all  manner  of  fairs  and  markets 
in  the  said  principal  feasts  and  Sundays  and 
Good  Fridays,  shall  clearly  cease  from  all  show- 
ing of  any  goods  and  merchandise  (necessary 
victual  only  excepted)  upon  pain  of  forfeiture 
of  all  the  goods,  aforesaid  so  showed.® 

In  1464  a.d.,  under  Edward  IV,  an  addition 
was  made  to  the  act  of  Henry  VI,  of  1448  a.d., 
declaring  that  —  aCobblers  and  cordwainers  in 
the  city  of  London,  or  within  three  miles  thereof, 
excepting  within  the  precincts  of  Saint  Martins- 
le-Grand  and  the  palace  at  Westminster,  were 
forbidden  on  any  Sunday  in  the  year,  or  on 
the  feasts  of  the  Nativity  or  Ascension  of  our 
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Lord,  or  on  the  feast  of  Corpus  Christi  to  com- 
mand or  cause  to  be  sold,  or  place  or  put  on 
any  one's  feet  or  legs,  any  shoes,  hose  or 
galoches,  under  the  penalty  of  the  forfeiture  of 
the  article  and  a  fine  of  twenty  shillings  for 
every  offense;  a  third  part  to  go  to  the  king, 
a  third  to  the  governors  of  the  guild  (mestier) 
of  cordwains,  and  the  residue  to  the  informer.* 

In  1523  this  act  was  repealed  by  Henry  VIII 
(15th  Henry  VIII,  ch.  ix). 

On  coming  to  the  throne  in  1547,  Edward 
VI  issued  the  following  injunctions:  'Whereas 
in  our  time,  God  is  more  offended  than  pleased, 
more  dishonored  than  honored,  upon  the  holy 
day  (Sunday),  because  of  idleness,  pride, 
drunkenness,  quarreling  and  brawling,  which  are 
most  used  in  such  days;  people  nevertheless 
persuading  themselves  sufficiently  to  honor  God 
on  that  day  if  they  hear  mass  and  service, 
though  they  understand  nothing  to  their  edify- 
ing; therefore  all  the  king's  faithful  and  loving 
subjects  shall  from  henceforth  celebrate  and 
keep  their  holy  day  (Sunday)  according  to 
God's  holy  will  and  pleasure,  that  is  in  hearing 
the  Word  of  God  read  and  taught,  in  private 
and  public  prayers,  in  acknowledging  their 
offenses  to  God,  and  amendment  of  the  same, 
in  reconciling  theirselves  charitably  to  their 
neighbors,  where  displeasure  hath  been,  in 
oftentimes  receiving  the  communion  of  the 
very  body  and  blood  of  Christ,  in  visiting  the 
poor  and  sick,  and  in  using  all  soberness  and 
godly  conversation.' 

Elizabeth  put  forth  the  following  injunction 
touching  Sundav:  "All  the  queen's  faithful  and 
loving  subjects  shall,  from  henceforth  celebrate 
and  keep  their  holyday  according  to  God's  will 
and  pleasure;  yet  notwithstanding,  all  parsons, 
vicars  and  curates  shall  teach  and  declare  unto 
their  parishioners,  that  they  may  with  a  safe 
and  quiet  conscience,  after  their  common 
prayer  in  the  time  of  harvest,  labor  upon  the 
holy  and  festival  days,  and  save  that  thing 
which  God  hath  sent  ...  in  every  parish 
three  or  four  discreet  men,  which  tender  God's 
glory,  and  his  true  religion,  shall  be  appointed 
by  the  ordinaries  diligently  to  see,  that  all  the 
parishioners  duly  resort  to  their  church  upon 
all  Sundays  and  holy  days,  and  there  to  con- 
tinue the  whole  time  of  the  godly  service;  and 
all  such  as  shall  be  found  slack  and  negligent  in 
resorting  to  the  church,  having  no  great  or 
urgent  cause  of  absence,  they  shall  straightly 
call  upon  them,  and  after  due  admonition  if 
they  amend  not,  they  shall  denounce  them  to  the 
ordinary.* 

Under  the  Puritan  influences  attempts  were 
made  to  bring  about  a  too  strict  observance  of 
Sunday.  To  counteract  this  Charles  I  repub- 
lished an  injunction  issued  by  his  father,  James 
I,  in  which  he  declared :  "As  for  our  good  peo- 
ple's lawful  recreation,  our  pleasure  likewise 
is,  that  after  the  end  of  divine  service  our  good 

?eople  be  not  disturbed,  letted  or  discouraged 
rom  any  lawful  recreation,  such  as  dancing, 
either  men  or  women,  archery  for  men,  leaping, 
vaulting  or  any  other  such  harmless  recreation, 
or  from  having  Mav  games,  Whitsonales  ana 
morris  dances,  and  the  setting  up  of  May  poles 
and  other  sports  therewith  used,  so  as  the  same 
be  had  in  due  and  convenient  time  without  im- 
pediment or  neglect  of  divine  service ;  and  that 
women  shall  have  leave  to  carry  rushes  to 
church   for  the  decorating  of  it,  according  to 


their  old  custom.  But  withal  we  do  here  ac- 
count still  as  prohibited  all  unlawful  games  to 
be  used  on  Sundays,  only  as  bear  and  bull  bait- 
ings, interludes,  and  at  all  times  in  the  meaner 
sort  of  people  by  law  prohibited  bowling* 

The  act  of  Charles  II  (1676)  was  the  law 
of  the  American  colonies  up  to  the  time  of  the 
Revolution,  and  so  became  the  basis  of  the 
American  Sunday  laws.    It  runs  as  follows: 

•For  the  better  observation  and  keeping 
holy  the  Lord's  day,  commonly  called  Sunday: 
be  it  enacted  by  the  king's  most  excellent 
majesty,  and  by  and  with  the  advice  and  con- 
sent of  the  lords,  spiritual  and  temporal,  and 
of  the  commons  in  this  present  Parliament  as- 
sembled, and  by  the  authority  of  the  same,  that 
all  the  laws  enacted  and  in  force  concerning 
the  observation  of  the  day,  and  repairing  to  the 
church  thereon,  be  carefully  put  in  execution; 
and  that  all  and  every  person  and  persons  what- 
soever shall  upon  every  Lord* s  day  apply  them- 
selves to  the  observation  of  the  same,  by  exer- 
cising themselves  thereon  in  the  duties  of  piety 
and  true  religion,  publicly  and  privately;  and 
that  no  tradesman  artificer,  workman  or  other 
person  whatsoever,  shall  do  or  exercise  any 
worldly  labor  or  business  or  work  of  their  or- 
dinary callings  upon  the  Lord's  day,  or  any  part 
thereof  (works  of  necessity  and  charity  only 
excepted),  and  that  every  person  being  of  the 
age  of  fourteen  years  or  upwards  offending  in 
the  premises  shall,  for  every  such  offense,  for- 
feit the  sum  of  five  shillings;  and  that  no  per- 
son or  persons  whatsoever  shall  publicly  cry, 
show  forth,  or  expose  for  sale  any  wares,  mer- 
chandise, fruit,  herbs,  goods  or  chattels  what- 
soever, upon  the  Lord's  day  or  any  part  thereof, 
upon  pain  that  every  person  so  offending  shall 
forfeit  the  same  goods  so  cried  or  snowed  forth 
or  exposed  for  sale.*  *And  it  is  further 
enacted  that  no  drover,  horse-courser,  wagoner, 
butcher,  higgler  —  they  or  any  of  their  servants 
shall  travel  or  come  into  his  or  their  inn  or 
lodging  upon  the  Lord's  day,  or  any  part  thereof, 
upon  pain  that  each  and  every  such  offender 
shall  forfeit  twenty  shillings  for  every  such 
offense;  and  that  no  person  or  persons  shall 
use,  employ,  or  travel  upon  the  Lord's  day  with 
any  boat,  wherry,  lighter  or  barge,  except  to  be 
upon  extraordinary  occasion  to  be  allowed  by 
some  justice  of  the  peace  of  the  county,  or 
some  head  officer,  or  some  justice  of  the  peace 
of  the  city,  borough  or  town  corporate,  where 
the  deed  shall  be  committed,  upon  pain  that 
every  person  so  offending  shall  forfeit  and  lose 
the  sum  of  five  shillings  for  every  such  offense,1 

The  Lord's  day  legislation  of  Cromwellian 
days  was  as  distinct  and  detailed  as  a  fragment 
from  Leviticus,  as  is  shown  in  the  following 
extract  from  an  act  of  Parliament  dated  1656: 
•Every  person  grinding  or  causing  to  be  ground 
any  corn  or  grain  in  any  mill,  or  causing  any 
fulling  or  other  mills  to  work  upon  the  day 
aforesaid;  and  every  person  working  in  the 
washing,  whiting  or  drving  of  clothes,  thread 
or  yarn,  or  causing  such  work  to  be  done,  upon 
the  day  aforesaid;  every  person  setting  up, 
burning  or  branding  beet,  turf  or  earth,  upon 
the  day  aforesaid;  every  person  gathering  of 
rates,  loans,  taxations  or  other  payments  upon 
the  day  aforesaid  (except  to  the  use  of  the  poor 
in  the  public  collections)  ;  every  chaundler  melt- 
ing, or  causing  to  be  melted,  tallow  or  wax  be- 
longing  to   his   calling:    and    every    common 
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brewer  and  baker,  brewing  and  baking,  or  caus- 
ing bread  to  be  baked,  or  beer  or  ale  to  be 
brewed  upon  the  day  aforesaid;  and  every 
butcher  killing  any  cattle,  and  every  butcher, 
coffermonger,  poulterer,  herb  seller,  cordway- 
ner,  shoemaker  or  other  persons  selling,  expos- 
ing or  offering  to  sell  any  their  wares  or  com- 
modities, upon  the  day  aforesaid;  all  taylors 
and  other  tradesmen,  fitting  or  going  to  fit,  or 
carry  any  wearing  apparel  or  other  things ;  and 
barbers  trimming  upon  the  day  aforesaid;  all 
persons  keeping,  using  or  being  present  upon 
the  day  aforesaid  at  any  fairs,  markets,  wakes, 
revels,  wrestlings,  shootings,  leaping,  bowling, 
ringing  of  bells  for  pleasure  or  upon  any  other 
occasion  (saving  for  calling  people  together  for 
the  public  worship),  feasts,  church  ale,  May- 
poles, gaming,  bear-baiting,  bull-baiting,  or  any 
other  sports  and  pastimes;  all  persons  unneces- 
sarily walkine  in  the  church  or  church-yards, 
or  elsewhere  in  the  time  of  public  worship; 
and  all  persons  vainly  and  profanely  walking, 
on  the  day  aforesaid;  and  all  persons  traveling, 
carrying  burthens  or  doing  any  worldly  labor 
or  work  of  their  ordinary  calling  on  the  day 
aforesaid,  shall  be  deemed  guilty  of  profaning 
the  Lord's  day.* 

In  the  17th  century  a  number  of  dissenters 
fled  from  England  and  reached  America  in 
1620,  and  settled  at  New  Plymouth.  In  1629 
another  band  from  England  joined  them.  Thus 
the  establishment  of  Puritanism  in  America. 
The  theocracy  of  the  Hebrews  furnished  the 
model  after  which  their  civil  government  was 
constituted.  Their  idea  of  Sunday  is  summed 
up  in  the  enactment  of  10  June  1650,  passed  by 
the  Plymouth  general  court:  *Furtner  be  it 
enacted,  that  whosoever  shall  profane  the  Lord's 
day  by  doing  any  servile  work,  or  any  such  like 
abuses,  shall  forfeit  for  every  such  default  ten 
shillings,  or  be  whipped.*  Profanation  of  the 
Lord's  day  included  traveling,  loitering  at  the 
door  of  a  meeting  house,  drinking  in  an  inn, 
staying  at  home  instead  of  attending  church  and 
it  was  also  enacted  by  the  court,  that  aif  any  in 
any  lazy,  slothful  or  profane  way  doth  neglect 
to  come  to  the  public  worship  of  God.  shall  for- 
feit for  every  such  default  ten  shillings,  or  be 
publicly  whipped.0 

In  Massachusetts  the  laws  were  equally 
strict. 

In  1716  Sunday  desecration  appears  to  have 
been  on  the  increase,  since  we  are  told :  "Many 
persons  do  presume  to  work  and  travel  on  the 
said  day*;  so  that  the  authorities  saw  fit  to  in- 
crease the  penalty  for  ^working  or  playing*  to 
10  shillings,  and  that  for  traveling  to  20  shillings 
for  the  first  offense.  For  the  second  offense 
these  fines  were  doubled  and  the  parties  made 
to  give  Sureties*  for  good  behavior  in  the  fu- 
ture. A  month's  continued  absence  from  the 
public  Sunday  services  was  also  made  finable  in 
the  sum  of  20  shillings,  or  three  hours  in  the 
stocks  or  cage.  In  1727,  the  fine  for  « working 
or  playing*  was  increased  to  15  shillings,  and 
that  for  traveling  to  30  shillings  for  the  first 
offense,  and  for  the  second,  three  pounds.  If 
the  offender  failed  to  pay,  he  was  liable  to  the 
stocks  or  the  cage  for  four  hours,  or  to  im- 
prisonment in  the  county  jail  not  to  exceed 
five  days.  At  this  time,  also,  funerals,  since 
they  induced  agreat  profanation*  of  Sunday,  by 
the  traveling  of  children  and  servants  in  the 
streets,  were  prohibited,  except  in  extreme 
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cases,  and  then  under  license  from  a  civil  of- 
ficer of  the'  town.  The  director  of  a  funeral 
transgressing  this  was  to  be  fined  40  shillings, 
and  the  sexton  or  grave-digger  20  shillings. 
Shops  for  the  retailing  of  strong  drinks  were 
also  to  be  searched  by  the  proper  officers,  and 
if  any  were  found  there  drinking,  the  proprietor 
and  the  drinker  were  each  to  pay  five  shillings. 

In  1760  all  former  laws  relative  to  Sunday 
gave  way  to  a  new  code,  the  provisions  of 
which  were  as  follows:  Work  or  play,  on 
land  or  water,  is  fined  not  less  than  10  nor 
more  than  20  shillings.  Traveling  by  any  one 
except  in  extremity  and  then  only  far  enough 
for  immediate  relief,  is  liable  to  the  same  pen- 
alty. Licensed  public-house  keepers  are  for- 
bidden to  entertain  any  except  ^travelers, 
strangers  and  lodgers*  in  their  houses  or  about 
their  premises,  for  the  purpose  of  drinking, 
playing,  lounging  or  doing  any  secular  business 
whatever,  on  penalty  of  10  shillings;  the  per- 
sons lounging,  etc.,  also  paying  not  less  than 
five  shillings.  On  the  second  conviction  the 
innkeeper  is  made  to  pay  20  shillings  and  on 
the  third  offense  to  lose  his  license.  Loitering, 
walking  or  gathering  in  companies  in  ^streets, 
fields,  orchards,  lanes,  wharves,*  etc.,  is  pro- 
hibited on  pain  of  five  shillings  fine;  and  on  a 
second  conviction  the  offender  is  required  to 
givebail  for  future  obedience.  Absence  from 
public  service  for  one  month  is  fined  10  shill- 
ings. No  one  is  to  assist  at  any  funeral,  not 
even  to  ring  a  bell,  unless  it  be  a  licensed 
funeral,  on  penalty  of  20  shillings  fine.  In 
Boston,  however,  a  funeral  might  be  attended 
after  sunset  without  a  license.  The  observance 
of  the  Sunday  was  to  commence  from  sunset  on 
Saturday.  Twelve  wardens  were  appointed  in 
each  town  to  execute  these  laws;  these  were 
to  look  after  all  infringements,  enter  all  sus- 
pected places,  examine  or  enquire  after  all 
suspected  persons,  etc.  In  Boston  they  were 
to  patrol  the  streets  every  Sunday  (very 
stormy  or  cold  days  excepted),  and  diligently 
watch  and  search  for  offenders.  In  case  any 
one  convicted  on  any  point  in  this  code  failed 
to  pay  his  fine  at  once  he  was  to  be  committed 
to  the  common  jail,  not  less  than  five,  nor  more 
than  10  days.  These  laws  were  to  be  read  at 
the  "March  meeting*  of  the  towns  each  year. 

Practically  all  the  States  of  the  American 
Union  have  laws  prohibitive  of  labor  on  Sun- 
day; but  these  laws  are  practically  a  dead 
letter.  In  Arizona  and  California,  however, 
there  are  no  special  Sunday  laws.  In  all  other 
States  there  are  laws,  in  one  form  or  another, 
providing  for  the  Sunday-closing  of  saloons 
and  general  places  of  business,  exclusive  of 
drug  stores,  restaurants  and  businesses  of  prime 
necessity  to  the  general  comfort  of  the  com- 
munity. These  laws  are  pretty  generally  ob- 
served. In  some  places  even  barber  shops  are 
closed. 

Bibliography.— Baylee,  <  History  of  the 
Sabbath>  (1857);  Cox,  'Literature  of  the  Sab- 
bath Question*  (1865) ;  <Brampton  Lectures* 
(1860);  Holden,  <The  Christian  Sabbath> 
(1825);  Lewis,  < Sunday  Legislation*  (1892); 
Neale,  <Feasts  and  Fasts*;  Rule,  <The  Holy 
Sabbath* ;  Schaff,  ( History  of  the  Christian 
Church*;  Zahn,  (Geschichte  des  Sontags  vor- 
nehmlich  in  der  Alten  Kirche.* 

SUNDAY  CONSTABLE.  See  Town  and 
Town  Meetings. 
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SUNDAY  SCHOOLS,  meetings  or  gather- 
ings in  which  religious  instruction  is  given  to 
children  and  young  people,  usually  orally  and 
on  Sundays.  Such  schools  are  sometimes  also 
known  as  Bible  classes,  as  the  Bible  is  the 
textbook  in  frequent  use  and  often  the  Bible 
and  the  Christian  doctrine  lessons  arc  ar- 
ranged in  a  catechetical  form  and  hence  arises 
the  name  of  the  textbook  used,  catechism, 
which  is  sometimes  applied  to  the  class  or 
school  using  such  a  book.  More  commonly, 
however,  a  Bible  class  is  one  of  a  scries  of 
classes  in  a  Sunday  school,  frequently  being 
a  class  for  adults  and  older  scholars.  The  work 
of  teaching  religion  to  classes  or  in  schools 
was  practised  in  very  ancient  times  (Gen.  xiv, 
14)  and  by  the  ministers  of  God,  or  their  ap- 
pointed assistants,  whenever  conditions  were 
such  that  the  young  were  not  taught  in  their 
own  homes  (Ucut.  xxxi,  10-13).  Hie  study 
of  the  law  was  of  obligation;  and  religious 
schools  existed  in  connection  with  the  syna- 
gogues. The  catechetical  method  was  at  first 
in  general  use. 

Early  Christum  Doctrine  Schools.— The 
apostles,  or  certain  persons  appointed  for  the 
work,  gave  religious  instruction  to  the  cate- 
chumens. The  religious  school,  among  Chris- 
tians, seems  to  have  had  first  place;  before  the 
books  of  the  Bible  were  collected  as  they  now 
exist  the  life  of  Christ  had  been  taught  orally. 
As  Christianity  extended  the  schools  came  under 
control  of  the  Christians  as  nearly  all  the  teach- 
ers were  Christians,  so  the  religious  instruction 
became  a  part  of  the  regular  work  of  the  school. 
The  differences  which  arose  at  the  time  of 
Luther  (q.v.)  led  to  the  establishment  of  classes 
and  schools  for  teaching  the  religious  beliefs  of 
different  churches.  In  many  cases  the  re- 
ligious teaching  was  continued  in  the  schools 
and  the  new  classes  formed  were  for  the  poor 
and  those,  both  young  and  old,  who  were 
not  well  instructed.  Luther  and  his  followers 
established  such  schools.  Saint  Charles  Bor- 
romco  (q.v.)  was  one  of  the  most  zealous  in 
founding  Sunday  schools  in  all  parts  of  his 
archdiocese  of  Milan.  He  succeeded  in  arous- 
ing the  enthusiasm  and  in  securing  the  co-op- 
eration of  the  laity,  men  and  women,  so  that 
he  had  a  large  number  of  teachers.  In  order 
to  unite  the  workers  and  furnish  a  means  of 
training  them  for  the  work,  he  established  an 
organization  called  the  aCon fraternity  of  Chris- 
tian Doctrine. n  Besides  the  teachers  who 
were  members  of  this  Confraternity,  there  were 
also  others,  who  were  called  Fishers,  whose 
duty  was  to  gather  the  children  and  the  igno- 
rant and  bring  them  to  the  places  appointed, 
on  Sundays  or  on  week  days.  At  the  death  of 
Saint  Charles  there  were  in  his  diocese  alone 
nearly  4,(X)0  mem  tiers  of  the  Confraternity. 
They  taught  in  740  Sunday  schools  and  had 
over  40,000  pupils.  Those  receiving  religious 
instruction  in  the  regular  schools  were  not  in- 
cluded in  this  number.  This  Confraternity  still 
exists.  In  England  there  is  a  large  member- 
ship. It  was  introduced  into  the  United  States 
in  1902  and  established  in  the  archdioce.se  of 
New  York  by  the  Roman  Catholic  archbishop, 
Michael  Augustine  Corrigan. 

Modern  Sunday  Schools. —  Robert  Raikes 
(q.v.)  of  Gloucester,  England,  is  the  founder 
01  the  modem  Protestant  Sunday  school.    He 


first  thought  of  the  work  in  connection  with  a 
number  of  children  of  wretched  appearance 
whom  he  saw  playing  in  the  suburb  of  the  city 
where  he  lived.  He  was  informed  by  an  in- 
habitant to  whom  he  addressed  himself,  that 
on  Sundays,  when  the  children  were  released 
from  work,  and  the  few  who  enjoyed  the  bene- 
fit of  any  instruction  during  the  week  were 
free  from  school,  they  presented  a  more  af- 
flicting sight  of  misery  and  vice.  This  obser- 
vation immediately  suggested  to  him  the  idea 
that  the  profanation  of  the  day  might  be  pre- 
vented by  keeping  them  occupied;  and  he  en- 
gaged several  women,  who  kept  schools  in  the 
neighborhood,  to  receive  such  children  as  he 
should  send  to  them  on  Sundays  and  instruct 
them  in  reading  and  the  catechism,  paying  each 
of  them  a  shilling  for  her  day's  work.  He 
soon  collected  a  considerable  number  of  chil- 
dren, distributed  books  among  them,  gave  them 
advice,  settled  their  quarrels.  The  effects  of 
his  benevolent  exertions  were  so  beneficial  that 
his  example  was  followed  by  other  charitable 
persons  in 'different  quarters  of  the  city  and  in 
a  few  years  Sunday  schools  were  established 
in  almost  every  part  of  Great  Britain.  Raikes 
made  his  first  experiment  in  1781  and  in  1786 
it  was  estimated  that  250,000  children  were  re- 
ceiving instruction  in  Sunday  schools.  A  Sun- 
day school  society  was  formed  in  1785  and  the 
members  were  encouraged  to  give  their  personal 
service  gratuitously.  In  1803  the  first  Sunday 
school  union  was  formed  in  London  and  the 
example  was  soon  imitated  in  many  large  towns 
and  some  of  the  counties.  The  Scotch  Sab- 
bath schools  (first  established  in  Edinburgh  in 
1787)  arose  from  the  English  Sunday  schools, 
but  from  the  first  were  more  entirely  devoted 
to  religious  instruction  than  the  Sunday  schools 
of  England.  The  first  Sunday  schools  united 
secular  with  religious  instruction.  Sunday 
schools  were  established  in  Protestant  churches 
in  Scotland,  Ireland  and  America,  in  the  years 
immediately  following  their  establishment  in 
England;  the  Scotch  Society  for  •  Promoting 
Religious  Instruction  Among  the  Poor*  was 
formed  in  1796  and  the  Irish  Sunday  School 
Society  was  founded  in  1809,  though  a  system 
of  Sunday  teaching  had  prevailed  in  Ireland 
for  some  years  previously.  In  later  times  Sun- 
day schools  increased  rapidly  in  connection 
with  all  Protestant  churches  throughout  the 
world.  The  Sunday  school  movement  was  not 
at  first  looked  upon  with  favor  by  the  people 
of  New  England.  It  was  regarded  as  a  menace 
to  the  sacredness  of  the  Sunday  (Sabbath) 
and  also  as  an  infringement  of  the  home  duties. 
The  Protestant  Sunday  school,  as  it  exists 
to-day  in  the  United  States,  may  be  said  to 
have  had  its  real  beginning  in  Philadelphia  19 
Dec.  1790,  when  12  persons  held  a  meeting  and 
decided  to  begin  the  work.  Sunday  schools 
had  l>een  established  in  the  United  States 
shortly  after  Raikes  had  begun  his  work  but 
they  existed  more  as  local  institutions.  On  11 
Jan.  1791  a  society  was  established  in  Phila- 
delphia which  had  for  its  object  the  support 
of  Sunday,  or  "First  Day*  schools.  The  presi- 
dent of  the  society  was  Bishop  William  White 
and  Matthew  Carey  was  the  secretary.  In 
New  York  13  Jan.  1816,  a  woman's  society 
for  the  promotion  of  the  work  and  in  the  same 
place,  on  the  26th  of  February  of  the  sane 
year,  a  society  of  men  was  organized  for  the 
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same  purpose.  The  American  Sunday  School 
Union  is  the  outgrowth  of  the  Sunday  and 
Adult  School  Union,  established  in  Philadelphia 
in  1817.  The  new  and  broader  organization 
took  definite  form  24  May  1824.  On  the  75th 
anniversary,  the  American  Sunday  School 
Union  had  100,928  Sunday  schools  with  a  mem- 
bership of  4,070,346  pupils  and  578,680  teachers. 
It  had  distributed  literature  amounting  to  near 
$10,000,000.  The  first  national  convention  was 
held  in  Chatham  Street  Chapel,  New  York. 
3  Oct.  1832.  National  conventions  were  held 
23  May  1833  and  22  Feb.  1859,  in  Philadelphia ; 
29  April  1869,  Newark,  N.  J.;  16  April  1872, 
Indianapolis,  Ind. ;  11  May  1875,  Baltimore, 
Md.  At  the  Baltimore  meeting  the  convention 
took  upon  itself  the  name  international,  to 
which  title  it  had  a  right  on  account  of  the 
enlargement  of  the  work  both  in  aim  and  ter- 
ritory. On  1  July  1889  a  world's  convention 
was  held  in  London.  Other  world's  conventions 
have  been  held  in  Saint  Louis,  Mo.,  3  Sept. 
1893;  London  11  July  1898.  The  organization 
embraces,  besides  the  usual  executive  officers, 
lesson  committees  and  different  department 
workers.  In  many  of  the  States  are  held  an- 
nual State  conventions,  county  conventions  and 
city  conventions.  The  department  of  field 
workers  is  most  important.  In  fact  their  main 
work  is  the  financing  of  missionaries  in  sparsely 
settled  and  neglected  localities,  where  they 
found  and  foster  evangelical  but  undenomina- 
tional Sunday  schools.  Morris  K.  Jesup,  who 
was  for  many  years  the  president;  Gen.  O.  O. 
Howard,  Jay  Cooke,  William  E.  Dodge,  Louis 
Klopsch  and  other  prominent  men  have  taken 
a  great  interest  in  the  Union's  work.  In  the 
decade  ending  1917,  they  organized  over  17,000 
new  Sunday  schools,  reorganized  7,000.  besides 
aiding  several  thousand  public  schools.  The 
Chautauqua  (q.v.)  has  been  a  great  aid  in 
the  enlargement  of  the  work.  In  1908  the  Prot- 
estant Sunday  schools  in  the  United  States, 
including  Hawaii  and  Porto  Rico,  numbered 
140*739,  with  a  membership  of  11,355,000  mipils 
and  officers  and  teachers  numbering  1,505,000. 
In  1917  the  Protestant  and  miscellaneous  Sun- 
day schools  had  over  19,000,000  scholars  en- 
rolled and  the  Roman  Catholic  schools  2,850,- 
000  more ;  the  Methodist  group  was  the  largest, 
comprising  7,000,000  scholars ;  the  Baptist  group 
followed  with  3,800,000;  Presbyterian,  2,000,- 
000;  Lutheran,  1,000,000;  Disciples,  940,000; 
Congregationalism  750,000;  and  Episcopal,  Re- 
formed and  United  Brethren,  each  nearly  500,- 
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All  the  teaching  orders  in  the  Roman 
Catholic  Church,  in  all  countries,  give  religious 
instruction  in  the  regular  schools,  and,  when 
necessary,  classes  are  organized  and  held  on 
Sundays.  The  Sunday  classes  are  graded  as 
are  the  regular  school  classes.  The  founder 
of  die  first  normal  school  for  the  training 
cf  teachers,  Saint  John  Baptist  de  La  Salle 
was  most  earnest  in  having  his  teachers  pre- 
pare themselves  well  for  the  work  of  teaching 
Christian  doctrine.  The  members  of  his  order 
(popular  name,  Christian  Brothers)  have 
charge  of  many  Sunday  schools.  Both 
Protestants  and  Koman  Catholics  have  estab- 
lished training  classes  and  normal  schools  for 
Sunday  school  teachers.  In  New  York,  in  1901. 
under  the  auspices  of  the  Confraternity  of 
Christian  Doctrine,  a  training  school  for  teach- 


ers in  the  Roman  Catholic  Sunday  school  was 
established,  and  affiliated  with  it  are  local 
training  classes. 

Conventions  and  Conferences. —  The  Prot- 
estant Sunday  School  conventions,  international, 
national,  State  and  county,  are  most  inspiring 
and  educational.  The  question  brought  home  to 
the  members,  most  forcibly,  and  at  all  the  con- 
ventions, is  that  the  Sunday  school  is  a  neces- 
sary feeder  of  the  Church,  that  to  have  the 
adult  a  communicant,  the  child  must  be  in- 
structed. As  a  direct  result  of  the  great  con- 
ventions there  has  grown  up  a  vast  Sunday 
school  literature,  the  churches  have  been  ar- 
ranged so  as. to  provide  suitable  meeting  places 
for  the  Sunday  schools.  The  Sunday  school 
hymns  are  also  an  important  outgrowth  of  the 
conventions  and  conferences.  In  the  Roman 
Catholic  Church  every  educational  convention, 
congress,  or  conference,  has  for  its  beginning 
and  end,  the  subject  of  Christian  doctrine. 
Sunday  school  conferences  have  been  held  at 
the  Eastern  and  Western  Roman  Catholic  Sum- 
mer schools,  and  Boston  and  other  pities  have 
had,  for  some  years,  regular  annual  Sunday 
school  conventions. 

International  Lessons. —  In  1872  at  the 
national  Sunday  school  convention  of  the 
Protestant  Sunday  school  workers,  held  in 
Indianapolis,  the  plan  of  having  a  series  of 
uniform  Bible  lessons  was  proposed  and  met 
with  favor.  The  lessons  were  adopted  by  the 
Sunday  schools  of  Canada  and  England,  and 
came  into  use  in  many  of  the  Protestant  Eng- 
lish-speaking Sunday  schools  of  the  world. 
Several  periodicals  and  a  large  number  of  books 
are  published  as  aids  for  the  International  Sun- 
day school  lessons.  Another  plan  of  Bible 
lessons  in  use  in  many  parts  of  the  United 
States  is  the  Blakeslee  or  inductive  system.  In 
the  Roman  Catholic  churches  the  system  in 
general  use  is  based  upon  preparation  for  the 
sacraments  (q.v.).  Bible  study  is  correlated 
with  the  catechism  lessons.  In  addition  to  the 
general  system,  in  many  dioceses  there  is  a 
prescribed  course  of  study  for  the  Christian 
doctrine  work  (New  York,  Philadelphia, 
Brooklyn,  etc.).  The  Jews  have  regular 
courses  of  study  for  their  Sundav  schools, 
which  in  the  United  States  are  quite  numerous. 

Bibliography.—  Axtell,  J.  W.,  <The  Or- 
ganized Sunday  School*  (Nashville,  Tenn., 
1907)  ;  Brown,  M.  C,  *  Sunday  School  Move- 
ments in  America*  (3d  ed.,  New  York  1901); 
Brown,  F.  L.,  c Sunday  School  Officers  Manual: 
The  Training  of  Officers  and  Committees * 
(ib.  1916)  ;  Cope,  H.  F.,  ( Evolution  of  the  Sun- 
day School*  (Boston  1911);  id.,  Efficiency  in 
the  Sunday  SchooP  (New  York  1912)  ;  <The 
Boston  Catholic  Sunday  School  Conference> ; 
Daniel,  *  Lessons  on  Catechism* ;  Dupanloup. 
Mgr.,  *The  Catechist* ;  Foster,  A.  P.,  ( Manual 
of  Sunday  School  Methods >  (Philadelphia 
1899)  ;  Gregory,  c  Robert  Raikes,  Journalist  and 
Philanthropist*;  Harris,  J.  H.,  c Robert  Raikes: 
The  Man  and  his  Work*  (New  York  1899)  ; 
Hamill,  H.  M.,  <  Brief  History  of  the  Inter- 
national Lessons*  (Chicago  1901);  id.,  cThe 
Sunday  School  Teacher*  (Nashville,  Tenn.. 
1901);  Hutchins,  W.  N.,  <Graded  Social  Serv- 
ice for  the  Sundav  School*  (Chicago  1914)  ; 
Howe,  <Thc  Catechist* ;  Johnson,  F.  W.,  Prob- 
lems of  Boyhood*    (Chicago  1914) ;  Kinkead, 
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( Explanation  of  Catechism > ;  Lawrence,  Marion, 
'The  Sunday  School  Organized*  (Boston 
1914) :  id.,  'How  to  Conduct  a  Sunday  School* 
(New  York  1915) ;  Lester  and  Stevenson, 
i Sunday  Schools  and  Religious  Education*  (ib. 
1915);  Littleficld,  M.  S..  <  Hand- Work  in  the 
Sunday  School*  (Philadelphia  1908);  Mead, 
G.  W.f  'Modern  Methods*  (New  York  1912); 
Meyer,  H.  HM  'The  Graded  Sunday  School  in 
Principle  and  Practice*  (ib.  1910) ;  Messner, 
'Spirago's  Method  of  Christian  Doctrine* ; 
O'Brien,  'Advanced  Catechism* ;  Pattee,  F.  L., 
'Elements  of  Religious  Pedagogy*  (Milwaukee 
1914);  Pattison,  T.  H.,  'Ministry  of  the  Sun- 
day School*  (Philadelphia  1908) :  Peloubet,  F. 
N.,  'Front  Line  of  the  Sunday  School  Move- 
ment* (Boston  1904);  Peters,  L.  E.,  'Practical 
Handbook  on  Sunday  School  Work*  (Phila- 
delphia 1900) ;  Pray,  L.  G.,  'History  of  Sun- 
day Schools  .  .  .  from  the  Earliest  Times* 
(Boston  1847)  •  Slattery,  Margaret,  'Guide  for 
Teachers  of  Training  Classes*  (ib.  1912); 
Schauffler,  S.  F„  'Ways  of  Working*  (New 
York  1895)  ;  id.,  'Pastoral  Leadership*  (Nash- 
ville, Tenn.,  1903)  ;  Shepherd,  R.  P.,  'Religious 
Pedagogy  in  the  Modern  Sunday  School* 
(Saint  Louis  1911);  Trumbull,  H.  C,  <Yale 
Lectures  on  the  Sunday  Schools*  (Philadelphia 
1888);  id,  'Teaching  and  Teachers*  (ib. 
1884);  Trull,  G.  H.,  'Manual  of  Missionary 
Methods  for  Sunday  School  Workers*  (ib. 
1908);  Vincent,  I.  H.,  'Church,  School  and 
Normal  Guide*  (New  York  1889);  id.,  <The 
Modern  School*  (ib.  1900);  Watson,  W.  H., 
'First  Fiftv  Years  of  the  Sunday  School* 
(London  1873)  ;  Watson,  'History  of  the  Sun- 
day School  Union.*  Consult  also  'Report  of 
the  American  Sunday  School  Union*  and  'The 
Encyclopedia  of  Sunday  Schools*    (1914). 

SUNDERLAND,  Jabex  Thomas,  Amer- 
can  Unitarian  clergyman:  b.  Yorkshire.  Eng- 
land, 11  Feb.  1842.  He  was  graduated  from 
the  University  of  Chicago  in  1867  and  from 
the  Union  Baptist  Theological  Seminary  in 
1870.  He  was  editor  of  The  Unitarian  Monthly 
1886-95,  and  has  held  Unitarian  pastorates  in 
Milwaukee,  Chicago,  Ann  Arbor,  Oakland,  Cal., 
London,  England,  Toronto,  Ontario,  Hartford, 
Conn.,  and  Poughkeepsie,  N.  Y.  He  has  been 
director  of  the  American  Unitarian  Associa- 
tion, secretary  of  the  Western  Unitarian  Con- 
ference, president  of  the  Michigan  Unitarian 
Conference  and  non-resident  lecturer  on  the 
Religions  of  India  in  the  Meadville  (Pa.) 
Theological  School.  He  is  a  member  of  the 
Michigan  Authors  Club.  Has  the  following 
honorary  degrees:  A.B.,  A.M.  and  B.D.  from 
the  University  of  Chicago  and  D.D.  (1914) 
from  Tufts  College.  He  was  sent  to  India, 
1805-%,  by  the  British  and  Foreign  Unitarian 
Association,  to  study  the  educational,  social  and 
religious  conditions  of  the  Indian  people,  and 
made  an  extended  report  on  the  same  on  his 
return  to  London.  In  1^13-14  was  Billings 
Lecturer  of  the  American  Unitarian  Associa- 
tion in  Japan.  China,  Ceylon  and  India.  Was 
president  of  the  All-India  Thcistic  Congress, 
1913.  Has  written  extensively  for  maKazines, 
reviews  and  other  periodicals  in  the  United 
States,  Canada,  Kngland  and  India.  He  is 
author  of  «  A  Rational  Kaith»  (1878)  ;  <What  is 
the  Bible*  (1878);  *The  Liberal  Ministry1 
(1889)  ;  'Home  Travel  in  Bible  Lands*  (1804)  ; 


<A  College  Town  Pulpit >  (1895);  'Liberal 
Religion  in  India>  (1896);  (A  Pacific  Coast 
Pulpit >  (1898);  ( Travel  and  Life  in  Palestine* 
(1900)  ;  ( James  Martineau*  (1905)  ;  'The  Spark 
in  the  Clod*  (1906);  *  Causes  of  Famine  in 
India >  (1906);  'The  Origin  and  Character  of 
the  Bible  >  (1907);  <The  Bible  and  Bible 
Country*  (1909)  ;  <Oh,  to  be  Rich  and  Youn*> 
(1910);  <The  Orient  and  Liberal  Religion* 
(1913);  <  Liberal  Religion  as  a  World  Move* 
mem*  (1913);  < Military  Preparedness  the 
World's  Menace>  (1916). 

SUNDERLAND,  England,  a  seaport  town 
and  parliamentary  borough  of  Durham,  at  the 
mouth  of  the  Wear,  13  miles  northeast  of  the 
city  of  Durham  and  12  miles  southeast  of  New- 
castle-upon-Tyne. The  chief  buildings  are  the 
magnificent  Town  Hall,  Museum,  Art  Gallery, 
Libraries  and  the  old  parish  church  of  Saint  Pe- 
ters, on  the  site  of  the  monastery  in  which  the 
venerable  Bede  was  educated.  Sir  Joseph 
Swan  the  electrician  (*Ediswan*)  was  born 
here.  Two  lighthouses  stand  at  the  entrance 
of  the  excellent  harbor.  The  industrial  works 
include  shipbuilding  establishments,  marine 
engine  works,  bottle,  pottery  and  rope  factories, 
coal  mines,  iron  works,  paper  mills,  anchor  and 
chain  works.  Coal  is  the  chief  export.  The 
imports  are  timber  and  grain,  together  with 
materials  for  use  in  manufactures,  and  pro- 
visions. These  are  brought  from  Baltic  ports 
and  Holland.     Pop.  about  166,000. 

SUNFISH,  a  fresh-water  fish  of  the  family 
Centrarchidtt,  closely  related  to  the  perches 
(Percid(t)  and  including  also  the  black  bass, 
crappie,  and  calico  bass.  These  fishes  are 
among  the  most  characteristic  of  the  fresh 
waters  of  the  United  States,  where  all  of  the 
12  genera  and  30  species  are  found,  and  of 
these  only  one  (Archofilites  interruptus)  occurs 
west  of  the  Rocky  Mountains.  Because  of 
their  abundance,  beautiful  colors  and  forms,  in- 
teresting habits,  courage  and  gameness,  they 
are  perhaps  the  best  known  and  most  esteemed 
of  fresh-water  fishes.  Most  of  the  true  sun- 
fishes  belong  to  the  genera  Lepomis  and  Ento- 
motis,  and  the  different  species  are  not  readily 
defined  without  a  long  technical  description; 
but  to  the  layman,  or  rather  boy,  all  are  known 
collectively  as  *sunnies.*  The  commonest  and 
most  generally  distributed  species  east  of  the 
Alleghany  Mountains  is  E.  gibbosus,  one  of  the 
brilliant  beauties  of  our  clear  brooks  and  ponds, 
the  type  of  piscine  courage  and  pugnacity,  not 
fearing  to  assault  any  fish  that  approaches  its 
nest,  and  itself  proof  against  attacks  even  from 
pickerel.  Like  other  sunfishes,  it  builds  a  nest 
of  cleaned  pebbles  on  a  warm  sunny  bottom  in 
shallow  water,  and  the  male  stands  guard  over 
the  eggs  until  they  hatch  and  the  young  are 
able  to  care  for  themselves.  This  is  the  boy's 
favorite  game-fish,  and  it  is  an  excellent  morsel 
on  the  table.  An  equallv  beautiful  and  larger 
species,  abundant  in  more  sluggish  waters 
throughout  the  same  range  and  westward,  is 
the  blue  sunfish  (/..  fallidus).  The  long-eared 
sunfish  (L.  auritus)  is  distinguishable  at  once 
bv  the  long  appendage  of  the  gill  cover.  The 
spotted  sunfish  (Knncacanthus  gloriosus)  is  a 
most  l»eautiful  little  fish  with  gracefully  flowing 
fin*   and    brightly    spotted    translucent  body. 

A  large  marine  sunfish  is  the  prevailing  spe- 
cies   (Mola  mola)    of   the  plectognath   tamiry 
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MolidiF.  It  is  almost  circular  in  form,  and  the 
dorsal  and  anal  fins  project  posteriorly,  with 
the  caudal  between.  The  posterior  part  of  the 
body  looks  as  if  k  had  been  cut  squarely  off 
and  then  the  tail  replaced,  and  something  like 
this  actually  happens  in  the  development  of  the 
young.  On  each  side,  near  the  centre,  is  a 
small  pectoral,  and  in  front  of  it  the  gill  open- 
ing; the  gills  are-arranged  in  comb-like  fringes. 
It  attains  a  large  size,  four  or  five  feet  in 
length  and  three  or  four  feet  in  depth,  with  a 
weight  of  several  hundred  pounds;  the  flesh 
is  white,  tough,  of  a  disagreeable  odor,  unfit 
for  food,  and  remarkably  elastic,  the  last  prop- 
erty depending  on  the  great  amount  of  yellow 
elastic  fibre,  interlaced  in  an  intricate  manner, 
almost  to  the  exclusion  of  white  fibre  and  mus- 
cle. It  is  crayish  above  and  whitish  below, 
with  a  silvery  lustre  when  alive,  and  phos- 
phorescent at  night,  which,  with  the  rounded 
form,  has  given  rise  to  a  sailor's  name,  moon- 
fish.  It  is  sluggish  in  its  motions,  and  is  often 
seen  asleep  at  the  surface;  when  swimming,  it 
is  said  to  turn  round  like  a  wheel,  and  to  be 
able  to  float  with  the  head  and  eyes  above  the 
surface;  the 'liver  is  very  fat,  and  its  oil  is  used 
for  lubricating  purposes  on  board  ship,  and  for 
sprains  and  bruises  among  fishermen.  Sailors 
fashion  balls  from  the  elastic  subdermal  tissue. 
In  some  seasons  it  is  common  in  summer  in 
Massachusetts  and  New  York  bays,  and  feeds 
partly  if  not  principally  on  medusae  or  jelly 
fishes.  There  is  probably  no  fish  more  infested 
by  parasites,  internally  and  externally;  the  flesh 
and  intestines  contain  many  entozoa,  and  the 
skin  is  studded  with  crustacean  parasites. 
Consult  Gunthcr,  introduction  of  Fishes' 
(Edinburgh  1880)  ;  Bollman,  (Review  of  Sun- 
fishes  *  (Reprint,  United  States  Fish  Commis- 
sion, Washington  1892)  ;  Abbott,  ( Naturalist's 
Rambles  About  Home>  (New  York  1887) ; 
Dean,  Bashford,  *  Fishes,  Living  and  Fossil  * 
(New  York  1895). 

SUNFLOWER,  the  common  name  of  the 
New  World  plants  belonging  to  the  large 
composite  genus  Helianthus,  so  called  because 
their  golden-rayed  heads  are  likened  to  the  sun. 
The  robust  annual  sunflowers  {Helianthus 
onnuus),  native  to  the  prairies  of  the  American 
West,  where  they  grow  over  large  tracts,  some- 
times so  tall  that  they  hide  a  horseman  riding 
among  them,  are  often  planted  as  a  coarse  but 
brilliant  ornamental  plant  good  for  concealing 
fences  and  the  like.  The  leaves  are  numerous, 
rough,  very  large,  and  somewhat  heart-shaped ; 
the  flowers  sometimes  measure  a  foot  in  diam- 
eter, generally  nodding,  and  inclining  to  the 
sun.  The  disc  is  very  broad  and  brownish,  and 
its  tubular  florets  develop  four-sided  very  oily 
achenes,  which  are  a  tid-bit  for  the  Tartars, 
have  been  used  somewhat  for  food  by  the 
American  aborigines,  and  are  the  main  resource 
of  many  western  seed-eating  animals  and  birds. 
In  Russia,  and  in  some  modern  gardens,  sun- 
flowers are  grown  solely  for  these  fruits,  which 
form  a  valuable  food  for  poultry,  and  yield  an 
oil,  useful  for  either  illuminating  or  soap-mak- 
ing. They  are  said  also  to  be  a  remedy  for 
heaves  in  horses.  The  smooth  western  H. 
orgyalis  has  narrow  graceful  leaves,  and  brown, 
disked  flowers,  and  is  quite  apt  to  bloom  from 
top  to  bottom,  a  distance  of  some  10  feet.  H. 
decapctaJus  var.  nmitiHorus  is  one  of  the  best 


for  cultivation,  being  not  so  coarse  as  other 
species,  and  having  long-stemmed,  clear-yellow 
flowers,  sometimes  double,  and  about  three 
inches  across.  H.  mollis  is  also  interesting,  for 
its  soft,  white  velvety  foliage,  and  stands  only 
about  five  feet  high.  H.  subtuberosus,  the 
Indian  potato,  has  thick  lanceolate  leaves,  and 
fleshy  roots,  which  are  thick  and  edible.  It  is 
found  on  the  Northwestern  'prairies.  H. 
tuberosus,  with  a  wider  range,  has  ovate  leaves, 
and  fleshy  thickened  rootstalks  bearing  the 
tubers  called  Jerusalem  artichokes.  It  often 
grows  along  roadsides  in  the  East,  having  been 
cultivated,  doubtless,  by  the  aborigines,  and  is 
now  largely  grown  as  a  fodder  for  livestock, 
especially  valuable  in  dry  seasons,  and  as  a 
vegetable  for  fall. 

SUNFLOWER  STATE,  a  popular  nick- 
name for  the  State  of  Kansas,  so  named  from 
its  prolific  growth  of  sunflowers. 

SUNGA.    See  Indian  Humped  Cattle. 

SUNGARIA,  soon-ga're-a,  or  DZUN- 
GARIA,  a  region  of  central  Asia,  once  an  in- 
dependent kingdom.  It  is  not  well  delimited  but 
comprises  generally  the  district  of  East  Tur- 
kestan north  of  the  Tarim  Basin  and  between 
the  Altai  and  the  Tian-Shan  mountains,  west 
of  Mongolia.  In  the^  17th  century  the  Sun- 
garians  extended  their  power  over  a  region 
much  greater  than  that  above  indicated.  In 
1670  the  Chinese  overran  the  country  but  were 
driven  out  after  40  years,  when  the  Sungarians 
re-established  their  independence.  The  new 
kingdom  did  not  last  long,  however,  for  in  1759 
the  Chinese  conquered  and  annexed  it  to  their 
empire.  Chinese  colonists  were  thereafter  sent 
there  in  great  numbers. 

SUNIUM,  su'ni-um,  or  CAPE  CO- 
LONNA,  Greece,  a  promontory  forming  the 
southernmost  point  of  Attica,  28  miles  south- 
east of  Athens.  It  consists  of  a  mountain  or 
hill  which  in  ancient  times  was  fortified  and 
crowned  by  a  marble  temple  of  Athene.  Por- 
tions of  the  walls  and  13  of  the  columns 
(whence  the  name  aColonnax>)  of  the  temple 
still  remain.  At  the  foot  of  the  mountain  lay 
the  silver-mining  town  of  Sunium. 

SUNKEN  BELL,  The.  Gerhart  Haupt- 
mann's  ^ersunkene  Glocke*  ((The  Sunken 
BelP)  (1896)  is  commonly  supposed  to  be  the 
poet's  elegy  on  the  failure  of  the  hopes  which 
he  had  set  upon  the  attempt  to  adapt  naturalis- 
tic methods  to  the  treatment  of  an  historical 
subject  in  (Florian  Gcyer*  (first  played  4  Jan. 
1896).  Quite  as  probably,  however,  Haupt- 
mann  symbolized  in  this  fairy  drama  a  mood 
to  which  poets  as  such  are  no  strangers,  even 
without  the  chagrin  of  recent  defeat:  the 
melancholy  sense  that  ascent  to  spiritual  heights 
is  toilsome  and  is  impeded  by  fetters  to  the 
lower  earth.  Moreover,  there  are  spirits  of 
the  depths  as  well  as  of  the  heights. 

The  bell- founder  Heinrich  is  thwarted  of  his 
supreme  ambition,  to  place  a  bell  in  a  mountain 
chapel,  by  the  malice  of  a  wood-sprite  who 
cannot  abide  the  ringing  of  it,  and  despairing 
he  plunges  into  the  abyss  which  engulfs  the 
product  of  his  Christian  devotion.  His  humble, 
unesthetic  wife  can  give  him  neither  comfort 
nor  the  courage  to  live.  Both  come  to  him 
from  a  mountain  elf,  Rautendelein.  In  asso- 
ciation with  her,  he  plans  a  new  masterpiece, 
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half  church,  half  temple  to  the  sun,  but  he  is 
not  destined  to  accomplish  his  design.  The 
humdrum  dwellers  in  the  valley  persecute  him 
as  a  renegade;  the  wood-sprites  assail  him  in 
hostility  like  Lokt's  to  Balder;  the  tolling  of 
his  submerged  bell  recalls  him  to  where  liis 
wife  and  children  have  died  of  grief.  He 
repulses  Rautcndelein  and  hastens  below  —  but 
only  to  return  and  discover,  a  moment  before 
he  breathes  his  last,  that  his  proper  dwelling 
place  is  with  her  on  the  heights,  and  that  the 
nether  sphere,  the  realm  of  failure  and  of 
death,  is  that  from  which  no  man  can  escape. 

The  play,  rich  in  elements  derived  from  Ger- 
man folklore,  with  some  reminiscences  of  class- 
ical mythology,  is  enhanced  by  the  contrast  of 
naturalism  and  fantasy,  and  contains,  along 
with  some  hollowncss,  the  most  intense  and 
musical  poetry  that  its  gifted  author  has  ever 
written.  Translated  by  Mary  Harned  in  *Poct 
Lore>  (Vol.  X,  1898),  by  C  H.  Meltzer  (Gar- 
den City,  1915),  and  by  Ludwig  Lewisohn  (in 
<The  Dramatic  Works  of  Gerhart  Hauptmann* 
New  York  1913-15).  Edited  by  T.  S.  Baker 
(New  York  1901).  Cf.  Ludwig  Lewisohn, 
<The  Modern  Drama>  (New  York  1915). 

William  G.  Howaid. 

SUNN  HEMP.    See  Fibre. 

SUNNAH,  sun'a,  SONNA,  or  SOON- 
NUT,  the  oral  teachings  of  Mohammed,  built 
upon  his  sayings  and  practices,  and  other  tra- 
ditions, which  arc  regarded  as  authoritative  by 
the  orthodox  Mohammedans,  although  not 
part  of  the  law,  as  set  forth  in  the  Koran.    A 

?reat  number  of  so-called  €Traditions*  were 
abricated  to  uphold  certain  political  and  sec- 
tarian claims,  but  these  were  subsequently  re- 
jected. The  six  standard  Sunni  collections 
were  all  compiled  under  the  Abbaside  caliphs, 
and  the  earliest  of  them  partly  during  the  reign 
of  Al  Mamun.  The  four  canonical  collections 
of  the  Shias  arc  of  later  date  and  less  trust- 
worthy. Sec  also  Mohammedanism;  Sun- 
nites. 

SUNNITBS,  sun'its,  or  SUNNI,  the  ortho- 
dox Mohammedans,  who  accept  as  authoritative 
the  oral  teachings  of  Mohammed,  the  deliver- 
ances of  the  orthodox  imams,  and  the  various 
traditions  assumed  to  be  traceable  to  those  who 
had  the  confidence  of  the  prophet,  in  addition 
to  the  Koran,  which  is  received  as  law  by  Mo- 
hammedans of  every  sect.  The  Sunnites  re- 
gard as  heretics  the  Shiitcs  (Shia)  who  do  not 
accept  the  Sunna,  as  the  body  of  oral  tradi- 
tion is  called.  While  the  animosity  between  the 
two  great  divisions  of  Islam,  like  that  between 
Christians  of  different  creeds,  has  vented  itself, 
and  among  the  more  prejudiced  still  finds  ex- 
pression, in  bloodshed  and  bitter  persecution, 
there  is  a  much  more  tolerant  feeling  in  the 
present  age  than  existed  in  the  past,  and  Shiites 
occupy  important  places  in  the  Turkish  empire, 
which  is  almost  universally  Sunnite.  The  Sunni 
contend  that  Mohammed  never  intended  to 
establish  any  hereditary  right  in  his  descend- 
ants.     Sec    MOHAMMEDANISM. 

SUNNYSIDE,  Washington  living's  estate 
at  Irvington,  N.  Y.  It  is  close  to  the  Hudson 
River,  about  halt  a  mile  north  of  the  Irvington 
railway  station.  It  was  bought  in  1835  by  Irv- 
ing, who  gave  it  the  name  of  Sunnyside;  at 
that  time  the  estate  contained  10  acres,  later 


eight  more  acres  were  added  A  small  stooe 
house  was  standing  on  the  estate,  known  as 
Wolf  en's  Roost,  which  during  the  Revolution- 
ary War  was  a  station  of  4he  Dutch  €water 
guards*  who  watched  and  constantly  annoyed 
the  British  ships  anchored  in  the  river.  It  was 
an  old-fashioned  mansion,  with  many  gables 
and  according  to  Irving  *as  full  of  angles  and 
corners  as  an  old  cocked  hat.*  Its  picturcsque- 
ness  pleased  the  author's  fancy,  and  while  he 
had  it  enlarged  and  modernized  under  the  di- 
rection of  an  artist,  George  Harvey,  he  was 
careful  to  keep  its  €old-timc*  appearance.  Eng- 
lish ivy  grown  from  a  slip' brought  from  Mel- 
rose Abbey,  was  trained  over  the  front,  which 
it  now  completely  covers.  Though  additions 
have  been  made  to  the  house  rince  Irving'* 
time,  the  old  part  has  not  been  materially 
changed,  and  maintains  the  same  general  ap- 
pearance. 

SUNSHINE  STATE.  The  name  given  by 
statute  to  South  Dakota,  which  is  also  known 
as  the  €Koyotc  State.* 

SUNSTONE,  or  aventurine  feldspar,  a 
variety  of  feldspar  showing  a  beautiful  golden 
schiller.  This  is  due  to  the  reflection  of  light 
from  the  surfaces  of  multitudes  of  minute, 
tabular  crystals  of  hematite  or  goethite,  en- 
closed in  the  spar  in  parallel  position.  Under 
the  microscope,  or  even  with  a  pocket  lens, 
these  little  crystals  appear  gorgeously  iridescent 
Sunstone  from  Tvedcstrand,  Norway,  the  finest 
known,  is  a  reddish  variety  of  ougoclase;  a 
green  microcline  sunstone  occurs  in  Pennsyl- 
vania. 

SUNSTROKE,  prostration  due  to  ex- 
posure to  intense  external  heat.  Such  exposure 
mav  be  to  the  direct  or  indirect  rays  of  a  trop- 
ical sun  or  to  the  excessive  heat  of  an  engine 
room.  In  either  case  heat  and  physical  exer- 
tion combine  to  bring  about  the  results.  A  high 
degree  of  humidity  of  the  atmosphere  is  one 
of  the  most  important  features,  since  this  hind- 
ers free  evaporation  of  fluid  from  the  body 
which  is  one  of  the  most  important  devices  for 
cooling  the  body.  Sunstroke  is  an  old  disease. 
Osier  mentions  that  two  instances  are  on  record 
in  the  Bible  and  many  of  the  ancients  described 
it  very  well,  confounding  the  severer  forms 
with  apoplexy.  Two  main  tvpes  are  seen  — 
heat  exhaustion  and  heat  stroke.  Other  terms 
for  heat  stroke  are  isolation,  thermic  fever, 
coup  de  soleil. 

Heat  exhaustion  is  frequently  seen  among 
workmen  who  are  exposed  to  the  direct  action 
of  the  sun.  Bricklayers,  drivers,  farmers,,  etc, 
or  firemen  and  stokers  in  large  vessels,  while 
in  the  midst  of  their  work  suffer  from  extreme 
prostration.  There  is  great  restlessness,  muscu- 
lar weakness,  fainting  spells  and  collapse,  and 
often  delirium.  The  surface  of  the  body  is 
usually  cool  and  the  temperature  may  be  sub- 
normal, 95°  to  96°  F.,  the  pulse  is  small  and 
rapid  and  unconsciousness  rapidly  develops.  In 
heat  stroke  or  thermic  fever,  the  symptoms  are 
quite  different.  Here  marked  physical  exertion 
and  direct  exposure  to  the  sun  with  high  hu- 
midity are  important  factors —  in  addition  some 
form  of  alcoholic  drink  is  being  taken,  notably 
ale,  beer  or  whisky.  In  the  severe  grades  the 
patient  may  be  suddenly  struck  down  and  (fie 
with  rapid  breathing,  heart  weakness  and  oncoo- 
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srionsness.  These  cases  are  rare  and  frequently, 
on  autopsy,  turn  out  to  be  something  else.  The 
more  common  type  commences  with  severe  head- 
ache, dizziness,  a  sense  of  weight  in  the  head, 
and  nausea  and  vomiting.  If  these  signs  are 
disregarded  and  the  patient  continues  to  march, 
if  a  soldier;  or  to  stoke,  if  a  stoker;  or  to 
work,  if  a  laborer,  symptoms  of  disordered 
vision  develop;  diarrhea  and  increased  urina- 
tion are  present  and  then  unconsciousness  sets 
in.  Seen  in  this  condition  the  patient  is  usually 
flushed,  the  eyes  blood-shot,  the  skin  is  hot 
and  dry,  the  temperature,  an  important  sign,  is 
very  high,  105°  to  110°  R,  or  in  some  cases  even 
higher.  The  pulse  is  rapid  and  bounding ;  the 
breathing  is  apt  to  be  noisy,  and  the  patient, 
apart  from  his  very  high  temperature  and  dry 
skin,  may  seem  to  be  suffering  from  alcoholism. 
The  pupils  may  be  dilated  or  contracted  and 
there  may  be  an  eruption  on  the  skin.  In  these 
cases  that  end  fatally  the  unconsciousness  deep- 
ens, the  temperature  mounts,  convulsions  and 
twitching  occur,  the  breathing  becomes  very 
irregular  and  shallow.  A  gradual  fall  in  tem- 
perature and  a  return  to  consciousness  are 
symptoms  of  recovery.  Many  patients  after  re- 
covery have  a  permanent  susceptibility  to  high 
temperatures. 

It  is  important  to  distinguish  between  these 
two  forms  of  heat  poisoning  as  the  treatment 
is  radically  different.  In  heat  exhaustion  there 
is  vasomotor  paralysis  with  cold  wet  skin  and 
subnormal  temperature,  and  patients  should 
receive  alcohol  hot  bottles  and  supportive  treat- 
ment. Heat  stroke  should  be  treated  by  cold 
and  stimulants.  The  body  should  be  drenched 
with  cold  water.  The  wrists  and  sides  of  the 
neck  rubbed  with  icewater  or  ice,  as  the  large 
arteries  are  here  more  readily  reached  and  the 
blood  more  rapidly  cooled.  Icewater  rectal 
injections  are  also  useful  to  reduce  the  tempera- 
ture rapidly  and  also  to  empty  the  bowels,  an 
important  indication.  It  may  be  necessary  to 
immerse  the  patient  directly  into  an  ice  bath. 
During  this  treatment  careful  readings  of  the 
clinical  thermometer  must  be  taken  and  as  soon 
as  the  temperature  sinks  below  102°  to  103°  R, 
and  stays  there,  the  cold  applications  may  be  dis- 
continued. Moderate  venesection  is  not  contra- 
indicated,  but  that  is  a  technical  question  for 
the  physician  to  decide.  In  malarial  countries, 
particularly  below  Mason  and  Dixon's  line, 
quinine  may  be  used  to  advantage  to  obviate 
possible  malaria]  combinations.  Coal  tar  anti- 
pyretics are  not  advisable  if  signs  of  heart 
weakness  are  present.  Of  cardiac  stimulants 
ammonia  is  the  most  serviceable,  as  it  can  be 
breathed  by  an  unconscious  patient.  Sometimes 
chloroform  is  essential  to  control  convulsions. 

The  mortality  from  heat  exhaustion  is  about 
9  per  cent,  whereas  the  high  mortality  of  25 
per  cent  is  recorded  for  heat  stroke  or  thermic 
fever.  Consult  Manson,  (Tropical  Diseases y 
(1900)  ;  Sunstroke*  in  Encyclopedia  Medica) 
(1902)  ;  Wood,  thermic  Fever,  or  Sunstroke* 
(1872). 

Smith  Ely  Jelliffe,  M.D. 

SUPEREROGATION,  performance  of 
more  than  duty  requires,  for  example,  if  one 
commits  theft  of  a  dollar  and  makes  reparation 
of  the  wrong  by  giving  back  two  dollars;  or 
if  one  not  only  forgives  those  who  injure  him, 
but  confers  unmerited  benefits  upon  them.    The 


Anglican  Church,  in  the  14th  of  the  39  Articles 
of  Religion,  expressly  condemns  the  notion  of 
works  of  supererogation  as  impious:  <(Volun- 
tary  works  besides,  over  and  above,  God's  Com- 
mandments, which  they  call  Works  of  Super- 
erogation, cannot  be  taught  without  arrogancy 
and  impiety;  for  by  them  men  do  declare  that 
they  not  only  render  unto  God  as  much  as  they 
are  bound  to  do,  but  that  they  do  more  for  his 
sake  than  of  bounden  duty  is  required ;  whereas 
Christ  saith  plainly,  When  ye  have  done  all 
that  are  commanded  to  you,  say,  We  are  un- 
profitable servants.*  Supererogation  is  not  a 
term  of  theology  in  the  Roman  Catholic 
Church;  but  that  Church  teaches  that  good 
works  done  by  the  faithful  in  the  state  of 
grace  are  meritorious  of  eternal  reward,  and 
that  merits  of  holy  men  redound,  through  the 
goodness  of  God,  to  the  spiritual  advantage  of 
the  whole  Church.  This  doctrine  differs  not 
from  that  taught  in  the  'Institution  of  a  Chris- 
tian Man*  published  by  authority  of  convoca- 
tion in  1537; 

"  I  believe  that  whatsoever  spiritual  gift  or  treasure  is 

S'ven  by  God  unto  any  one  part  or  member  of  this  mystical 
>dy  of  Christ,  although  the  same  be  given  particularly  unto 
this  member,  and  not  unto  another,  yet  the  fruit  and  merit 
thereof  shall,  by  reason  of  that  incomprehensible  union  and 
bond  of  charity  which  is  between  them,  redound  necessarily 
unto  the  profit,  edifying,  and  increase  in  Christ's  Body  of  all 
other  members  particularly." 

SUPERFCETATION,  a  second  concep- 
tion and  the  formation  of  a  foetus  after  a  previ- 
ous impregnation  in  the  same  female,  whereby 
two  foetuses  coexist  in  the  uterus.  In  such  a  case 
a  woman  may  be  delivered  of  a  full-grown 
child  and  of  an  undeveloped  embryo  at  the 
same  time,  the  period  of  conception  of  each 
being  presumed  to  be  different;  or  a  woman 
may  be  delivered  of  two  living  children,  the  one 
appearing  much  more  developed  than  the  other. 
In  recorded  cases  women  have  given  birth  to 
twins,  the  one  child  being  white  and  the  other 
black,  showing  that  each  had  a  separate  father 
and  of  a  distinct  race,  and  proving  the  pos- 
sibility of  a  double  conception.  But  far  more 
typical  cases  of  superfoctation  have  been  found. 
Such  is  that  instance  in  which,  as  published 
by  Eisenman  of  Strassburg,  a  woman  was  de- 
livered of  a  second  child  140  days  after  the 
first,  both  children  being  fully  developed.  In 
this  case,  therefore,  the  second  child  must  have 
been  conceived  at  a  later  and  different  period 
from  the  first ;  and  the  development  of  the 
second  child  must  have  been  proceeding  sepa- 
rately from  that  of  the  first,  and  after  the  latter 
was  born.  Still  more  remarkable  cases  of  this 
kind  have  been  .recorded.  The  explanation  of 
these  curious  cases  has  afforded  a  very  intri- 
cate study  and  puzzle  to  obstetricians  and  phys- 
iologists, as  well  as  to  those  concerned  with 
their  medico-legal  aspect,  which  sometimes 
bears  directly  upon  questions  of  conjugal  fidel- 
ity. As  the  subject  at  present  stands,  its  full 
elucidation  is  still  a  matter  for  obstetrical  ■  in- 
vestigation ;  but  there  can  be  little  doubt  either 
of  the  actual  occurrence  of  cases  of  superfceta- 
tion,  or  of  the  great  importance  of  the  study 
of  its  phenomena. 

SUPERHEATERS.    See  Locomotive. 

SUPERIMPOSED  DRAINAGE.  When 
a  stream  flowing  across  a  region  cuts  down  and 
uncovers   an   old   buried    erosion    surface    the 
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drainage  is  said  to  he  superimposed  on  that 
surface.  For  example,  if  any  familiar  region 
of  hills  and  valleys  should  sink  beneath  the 
sea,  and  all  the  old  surface  be  buried  beneath 
sands  and  muds,  a  plain  would  result.  If  this 
plain  would  then  emerge  and  rivers  were  to 
start  flowing  over  it,  the  new  streams  would 
pay  no  attention  to  the  old  buried  topography, 
but  would  wander  freely  over  the  plain.  As 
they  cut  down  the  region,  they  would  uncover 
this  old  topography,  and  would  then  be  super- 
imposed. Such  is  much  of  the  drainage  in  the 
glaciated  regions,  where  glaciation  has  filled 
up  the  old  valleys,  and  obliterated  the  old  pre- 
glacial  drainage. 

SUPERIOR,  Wis.,  city,  port  of  entry,  county- 
seat  of  Douglas  County,  on  Lake  Superior,  and 
on  the  Northern  Pacific,  the  Chicago,  Saint 
Paul.  Minneapolis  and  Omaha,  the  Duluth, 
South  Shore  and  Atlantic,  the  Great  Northern, 
the  Minneapolis,  Saint  Paul,  and  Sault  Sainte 
Marie,  the  Chicago,  Milwaukee  and  Saint  Paul 
and  the  Chicago  and  Northwestern  railroads 
opposite  Duluth.  It  shares  with  Duluth  the 
commercial  advantage  of  being  the  extreme 
western  port  of  the  Great  Lake  system  of  the 
United  States.  It  has  three  connecting  harbors, 
well  sheltered  and  deep,  making  a  combined 
length  of  13  miles,  with  an  extreme  width  of 
three  miles.  The  city  comprises  the  ports 
known  as  East,  West,  South  and  Old  Superior. 
The  climate  is  cool  in  summer  and  cold  in 
winter.  The  chief  manufacturing  establish- 
ments are  flour  and  lumber  mills,  iron  and  steel 
works,  boiler  works,  windmill,  factories,  ship- 
yards, bag  factories,  tractor  factories,  cooper- 
age, chair  factory,  wagon  and  carriage  works. 
Lath,  shingles  and  other  lumber  products  are 
also  manufactured.  It  has  also  shipyards,  coal 
docks  capable  of  receiving  6,370,000  tons  of 
coal,  large  grain  elevators,  a  large  dry-dock  and 
a  number  of  wholesale  merchandise  establish- 
ments. Hie  government  census  gives  the 
amount  of  capital  invested  in  industries  $7,050,- 
000  and  the  annual  value  of  the  products  $11,- 
663,000.  There  is  an  extensive  lake  trade,  and 
railroads  furnish  transportation  for  products 
sent  to  the  interior.  The  principal  public 
buildings  are  the  government  building,  county 
courthouse,  municipal  buildings,  Saint  Francis 
Hospital,  Saint  Mary's  Hospital,  Women's 
Christian  Temperance  Union  Hospital,  national 
and  State  banks,  several  business  blocks  and 
hotels.  The  educational  institutions  are  a  State 
normal  school,  the  Finnish  University,  two  busi- 
ness colleges,  two  high  schools,  public  and 
parish  schools  and  two  public  libraries.  The 
commission  form  of  government  is  in  opera- 
tion. The  port's  foreign  trade  has  become  ex- 
tensive in  recent  years,  having  now  an  annual 
volume  of  about  $1,500,000,  of  which  80  per 
cent  is  in  exports.  The  city's  annual  expendi- 
ture on  various  municipal  activities  is  about 
$550,000,  of  which  $200,000  is  expended  on 
schools,  $100,(X)0  on  fire  nrotection  and  $60,000 
for  police.    Pop.  at>out  62,500. 

SUPERIOR,  Lake,  the  largest  expanse  of 
fresh  water  in  the  world  and  the  most  westerly 
and  most  elevated  of  the  great  lakes  of  the 
Saint  Lawrence  basin;  lat.  46°  30'  to  4')°  N. ; 
long.  S4°  30'  to  92°  2ff  W.  It  washes  the 
shores  of  the  State  of  Minnesota  on  the  west, 
of   Wisconsin  and   the  northern  peninsula  of 


Michigan  on  the  south  and  of  Canada  on  the 
north  and  east    The  greatest  length,  measured 
on  a  curve  through  its  centre  from  east  to  west, 
is  420  miles ;  greatest  breadth,  167  miles;  cir- 
cuit, about  1,750  miles;  estimated  area,  31,200 
square  miles;  height  above  sea-level,  602  feet; 
approximate  mean  depth,  900  feet;  maximum 
depth,  1,008  feet.    It  is  of  very  irregular  shape, 
widening  out  toward  its  centre  and  gradually 
narrowing,  partly  toward  its  eastern  but  much 
more  toward  its  western  extremity,  so  as  to 
form  an  irregular  crescent,  with  its  convexity 
on  the  north  and  its  concavity  on  the  south. 
The  northern  shore  is  generally  bold  and  ele- 
vated, presenting  almost  continuous  ranges  of 
cliffs,  which  vary  in  height  from  300  to  1,500 
feet;    the   southern   shore   is   low   and   sandy, 
though   occasionally   interrupted   by   limestone 
ridges,  the  most  remarkable  of  which,  situated 
toward  the  eastern  extremity,  present  a  per- 
pendicular wall  300  feet  high,  broken  by  nu- 
merous caverns  and  projections,  and  forming, 
under  the  name  of  the  Pictured  Rocks  (q.v.), 
one  of  the  greatest  natural  curiosities  of  the 
United  States.    The  central  portion  of  the  lake 
is  clear  of  islands,  but  these  are  numerous  to- 
ward both  the  southern  and  the  northern  shores. 
In  the  former  direction   they  are  small,  and, 
being  insufficient  to  give  shelter  behind  them, 
only  increase  the  difficulties  of  navigation  with- 
out contributing  to  form  a  single  good  harbor. 
On  the  north  shore  several  of  them,  more  es- 
pecially  the   Isle  Royale,  are  of  considerable 
dimensions,    and   along   with    the   indentations 
of  the  coast  afford  good  shelter   for  vessels. 
The  water  of  the  lake,  remarkable  for  its  trans- 
parency, derives  its  supplies  from  a  basin  which 
is    estimated   at    54,000    square    miles,    and    is 
drained  by  more  than  200  streams.    The  water 
never   freezes   except   in   the   shallow   regions 
along  shore.     About  30  of  the  islands  are  of 
considerable  size,  but  they  are  almost  all  im- 
petuous torrents,  interrupted  by  rocks  and  rap- 
ids.    Superior  discharges  into  Lake  Huron,  at 
the    southeast    end,    by    Saint    Mary's    River, 
which  at  Sault  Sainte  Marie  descends  22  feet 
in  three  quarters  of  a  mile,  navigation  being 
here  carried  on  by  means  of  two  ship  canals, 
one  on  the  Canadian,  the  other  on  the  United 
States   side.     Within   the  lake  itself   the  only 
obstruction    to    its   navigation   are   the   violent 
gales  to  which  it  is  subject     It  is  well  sup- 
plied with  fish,  principally  trout,  whitensh  and 
sturgeon.    There  arc  a  preat  number  of  fishing- 
stations.     Large   deposits  of  copper  and   iron 
are  worked  on  the  snores  of  the  lake,  especially 
on  the  southern  shore  along  the  northern  coast 
of  Michigan.    The  boundary  line  between  Can- 
ada and  the  United  States,  in  passing  through 
Lake  Superior,  proceeds  from  the  outlet  nearly 
through  its  centre  till  it  approaches  Isle  Roy- 
ale,   when  it   bends   north   so  as  to  give   that 
island  entirely  to  the  United  States,  and  is  then 
carried   south-southwest    to   its   termination   at 
the  mouth  of  the  Pigeon,  in  lat.  48°  N.     The 
chief   towns  on   the   shores  of   Lake  Superior 
are  Duluth,   Minn.,  at   the  western  extremity, 
with  an  excellent  harbor;  Superior,  Wis.,  near 
Duluth;  Marquette.  Mich.;  Fort  William,  On- 
tario, also  with  a  ^ood  harbor;  and  Port  Ar- 
thur, Ontario.     Consult  AKa^siz,   'Lake  Supe- 
rior:   Its    Physical   Character,    Vegetation   and 
Animals  *  (Boston  1850)  and  Martin,  <  Progress- 
ive   Development   of   Resources   in   the   Lake 
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Superior  Region >  (In  American  Geographical 
Society  publications,  Vol.  XLIII,  New  York 
1911). 

SUPERNATURALISM,  «above  nature* 
or  miraculous,  in  theology,  the  generally  re- 
ceived belief  that  divine  revelation  is  the  sole 
and  ultimate  ground  of  the  Christian  religion; 
it  is  opposed  to  naturalism,  the  theory  that 
while  the  Scriptures  contain  many  truths  these 
truths  are  only  a  reassertion  of  natural  religion 
and  therefore  unnecessary;  it  is  also  opposed 
to  rationalism  (q.v.),  which  makes  reason  the 
supreme  arbiter  in  all  matters  connected  with 
revelation  and  the  religion  of  Christ.  Super- 
naturalism  regards  the  Christian  religion  as  an 
extraordinary  phenomenon  out  of  the  circle  of 
natural,  events  and  as  communicating  truths 
above  the  comprehension  of  human  reason. 
Though  the  supernaturalist,  no  less  than  the 
rationalist,  employs  reason  in  matters  of  reve- 
lation, he  does  so  only  to  search  and  judge 
those  claims  to  a  divine  origin  which  Christian- 
ity puts  forth;  when  he  is  once  convinced  that 
Christianity  contains  the  direct  teachings  of 
God,  it  becomes  his  highest,  his  sole  authority; 
called  also  supranaturalism. 

SUPERPHOSPHATE    FERTILIZERS. 

See  Fertilizers. 

SUPERSTITION,  Popular.  That  which 
others  believe  and  we  do  not,  is  classed  as 
superstition.  The  religion  of  our  friend,  if 
differing  radically  from  our  own,  seems  to  us 
a  superstition.  In  the  heart  of  nearly  every 
human  being?,  savage  or  civilized,  exists  a  set- 
tled conviction  that  he  dwells  in  the  midst  of 
an  unseen  world,  peopled  with  beings  of 
strange  powers,  who  thwart  the  plans  of  his 
own  life  or  assist  him  in  his  endeavors.  Folk- 
lore, legends,  ghost  stories  and  witch  tales  were 
early  in  the  19th  century  regarded  as  mere 
fables,  but  in  the  light  of  modern  science  they 
are  now  as  worthy  of  study  as  the  surely  not 
less  indelicate  recitals  of  Roman  and  Greek 
mythology.  Every  profession,  trade  and  occu- 
pation has  its  peculiar  superstitious  lore.  Even 
the  fanner  who  sudies  the  actions  of  animals 
will  tell  you  what  they  portend  concerning  the 
weather  and  in  many  cases  sensibly,  too,  for 
they  build  their  homes  and  lay  in  their  food 
through  instinct  given  by  Divine  Providence 
with  reference  to  the  coming  winter;  they 
house  themselves  before  the  coming  storm; 
their  coats  are  heavy  or  light,  as  the  winter 
shall  be  severe  or  otherwise,  and  they  often 
give  the  farmer  who  watches  them  valuable 
indications  concerning  his  crops.  So  to  a 
greater  or  less  extent  man  has  followed  the 
habit  of  the  bird  and  the  beast;  he  has  been 
guided  in  all  his  acts  by  omens;  he  has  often 
planted  his  crops,  gathered  his  harvests,  made 
his  journeys,  waged  war,  built  his  house  and 
gone  fishing  and  hunting  according  to  imaginary 
signs  and  superstitious  beliefs.  Though  many 
of  the  old  omens  and  superstitions  have  passed 
into  oblivion,  there  still  remain  among  every 
race  of  people  hundreds  and  thousands  of  popu- 
lar beliefs  and  many  of  them  seem  destined  to 
be  extant  as  long  as  man  exists.  As  indicative 
of  the  variety,  peculiarity  and  unusual  extent  of 
present-day  superstition,  the  following  examples 
selected  from  the  folklore  of  the  different  na- 
tions and  peoples  of  the  world  and  now  first 


collected  will  prove  of  undoubted  interest  alike 
to  scientist,  student  and  casual  reader. 

Superstitions  of  the  World. 

Africa. —  The  snake  is  held  in  superstitious 
reverence  by  some  African  natives,  wno  once  a 
year  kill  a  cobra  de  capello  and  hang  its  skin 
to  the  branch  of  a  tree,  tail  downward.  Then 
all  the  children  born  during  the  last  year  are 
brought  out  and  made  to  touch  the  skin.  This, 
their  parents  think,  puts  them  under  the  ser- 
pent's protection.  The  Kaffirs  use  the  venom  of 
the  puff  adder,  to  poison  their  arrows,  and  when 
they  have  any  small  quantity  left  they  swallow 
it,  having  a  theory  that  it  will  protect  them 
from  the  effects  of  future  bites.  If  they  find  a 
dead  serpent  they  dress  it  in  clothes  and  give  it 
a  superb  funeral. 

American  Indian. —  Various  tribes  of 
American  Indians  have  a  theory  that  every 
white  deer  has  a  *mad  stone9  in  his  stomach. 
They  believe  that  the  aGreat  Spirit*  places  this 
stone  in  the  white  deer's  stomach  to  absorb 
poisons  which  that  delicate  animal  may  take  in 
while  eating  grass.  Feathers  figure  very  prom- 
inently in  the  religious  customs  of  most  aborig- 
ines, and  remarkably  so  in  the  Southwest. 
Among  Navajos  and  Pueblos  alike  these  plume 
symbols  are  of  the  utmost  efficacy  for  good  or 
bad.  They  are  part  of  almost  every  ceremonial 
of  the  infinite  superstitions  of  these  tribes.  Any 
white  or  bright-hued  plume  is  of  good  omen  — 
*good  medicine,9  as  the  Indian  would  put  it. 
The  gay  feathers  of  the  parrot  are  particularly 
valuable.  The  Navajo  Indian  will  not  eat  fish 
under  any  circumstances,  and  cherishes  the  be- 
lief that  the  use  of  such  food  will  be  followed 
by  dreadful  punishment. 

Arabia. —  Many  Arabs,  when  overtaken  by 
severe  storms  in  the  desert,  cry  out,  "Iron! 
Iron!9  which  they  think  will  propitiate  the  evil 
spirits  who  have  raised  the  storm. 

Arctic  Regions. —  The  Eskimos  believe  in 
ghosts.  Many  also  believe  in  the  transmigration 
of  the  souls,  that  spirits  return  in  animals, 
winds,  rocks,  ice  and  water,  that  they  are  evil, 
angry  or  good,  as  the  elements  may  be  favorable 
or  unfavorable,  and  that  they  can  be  appeased 
by  hoodoo  rites  if  the  performer  is  sufficiently 
versed  in  occult  sciences.  To  change  the  wind 
they  chant,  drum  and  howl  against  it,  build 
fires,  shoot  against  it,  and,  as  a  last  resort,  fire 
the  graves  of  the  dead.  Eclipses  of  the  moon 
create  the  greatest  consternation  and  almost 
paralyze  the  people  with  fear.  When  a  child 
dies  in  some  parts  of  Greenland,  the  natives 
bury  a  live  dog  with  it,  the  dog  to  be  used  by 
the  child  as  a  guide  to  the  other  world.  When 
questioned  in  regard  to  this  peculiar  supersti- 
tion, they  will  only  answer,  aA  dog  can  find  his 
way  anywhere.9 

Australia. —  Some  Australians  say  that  Mit- 
yau,  the  moon,  was  a  native  cat,  who  fell  in 
love  with  some  one  else's  wife,  and  was  driven 
away,  to  wander  ever  since.  The  natives  of 
New  Zealand  tie  the  hands  of  their  dead  to- 
gether and  pull  out  their  nails;  this  is  for  fear 
that  the  corpse  may  scratch  its  way  out  of  the 
grave  and  become  a  vampire. 

Bohemia. —  The  peasants  of  Bohemia  have 
a  queer  superstition  by  which  they  think  to  rid 
themselves  of  the  depredations  of  sparrows 
among  their  crops.    A   frequent   charm  is  to 
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plant,  in  the  centre  of  the  field,  a  stick  or  splin- 
ter of  wood  taken  from  the  timber  of  which  a 
coffin  has  been  made,  or  to  scatter  atom  pieces 
of  the  coffin  itself.  It  is  also  considered  very 
effective  to  lay  upon  the  threshold  or  window- 
sill  of  the  barn  or  storehouse  a  human  bone 
taken  from  a  grave.  In  Bohemia  the  willow 
is  said  to  be  the  tree  on  which  Judas  hanged 
himself,  and  it  is  supposed  to  have  a  special 
attraction  for  suicides. 

Brazil. —  Religious  superstitions  are  com- 
mon here.  Once  a  year  some  churchmen  dress 
up  a  figure  to  represent  Judas  (usually  with  red 
hair  and  sandy  beard),  and  give  it  to  the  street 
arabs,  who  carry  it  about  until  it  has  been  rid- 
dled by  stones  and  other  missiles  and  then  burn 
it  on  the  commons.  In  the  same  country  the 
sailors  dress  a  figure  on  certain  feast  days,  sub- 
ject it  to  all  sorts  of  indignities,  winding  up  the 
ceremony  by  hanging  it  at  the  yard-arm. 

China. —  Many  Chinese  guard  their  homes 
from  witchcraft  by  suspending  bunches  of  herbs 
and  magic  plants  over  the  door.  At  the  new 
year  the  Cantonese  clean  out  their  houses  and 
post  near  the  doors  a  pair  of  scrolls  made  of  red 
paper  (the  lucky  color)  bearing  an  inscription 
such  as  a Leaves  of  the  moxa,  like  a  banner, 
procure  a  hundred  blessings.9  In  China  the 
peony  is  regarded  with  superstitious  reverence 
and  pride.  In  China,  too,  the  old  man  of  the 
moon  is  known  as  Yue-loa,  and  holds  in  his 
hands  the  reins  of  marriages  among  mortals. 
The  future  husband  and  wife  are  tied  together 
by  an  invisible  silken  cord,  which  is  only  sev- 
ered at  death. 

Cuba. — A  belief  very  prevalent  among  the 
common  people  is  that  the  rain  water  of  May 
has  peculiar  beneficial  qualities  which  that  of  no 
other  time  possesses.  The  moonlight  in  Cuba 
seems  particularly  objectionable,  and  strangers 
are  warned  not  to  go  out  in  it  with  uncovered 
head,  and  not  to  go  out  in  it  at  all  if  it  can  be 
avoided;  it  is  thought  that  this  light  brings 
many  evil  effects  and  not  under  any  circumstan- 
ces will  a  superstitious  Cuban  sleep  in  its  rays  — 
he  thinks  that,  among  other  things,  it  will  draw 
his  mouth  to  one  side  of  his  face.  The  hoot- 
ing of  an  owl  is  taken  as  a  very  bad  sign.  The 
superstitious  Cuban  kills  any  creature  of  this 
kind  which  makes  weird  sounds  near  his  home. 
This  is  supposed  to  break  the  spell,  and  it  is  not 
then  inevitable  that  a  member  of  the  family 
shall  meet  death  in  the  near  future. 

Egypt —  When  Egypt  was  in  the  height  of 
her  power  her  people  worshipped  a  black  bull 
with  a  circular  white  spot  in  the  exact  centre 
of  his  forehead,  and  the  advent  of  such  a  crea- 
ture in  any  herd  was  the  signal  of  wild  demon- 
strations. Even  as  late  as  the  time  of  Cleopatra 
such  animals  were  shod  with  gold  and  had  their 
horns  tipped  with  the  same  metal.  Herodotus 
tells  of  a  man  who  died  with  grief  because  he 
sold  a  cow  that  soon  after  became  the  mother 
of  a  black  bull  calf  marked  with  the  sacred 
white  circle  in  his  forehead.  In  modern  times 
the  Egyptian  housewives  mark  their  bread 
loaves  with  a  cross,  and  housemaids  insure  a 
brisk  kindling  of  a  newly  lit  fire  by  making  the 
same  sacred  sign  over  the  grate.  The  sacred 
ibis  of  the  Egyptians  was  supposed,  from  the 
color  of  its  feathers,  to  symbolize  the  light  and 
shade  of  the  moon.  It  is  said  that  its  feathers 
would  scare,  and  even  kill,  the  crocodile.    The 


bird  was  believed  to  deliver  Egypt  from  winged 
and  other  serpents  that  came  from  Arabia.  It 
was  so  deeply  venerated  that  it  entered  the  most 
sacred  temples  with  impunity,  and  to  kill  one, 
even  by  accident,  was  a  crime  punishable  with 
death.  After  death,  its  body  was  embalmed, 
and  thousands  of  their  remains  have  been  found 
at  Thebes,  at  Memphis  and  at  other  Egyptian 
cities. 

England.— In  England  there  existed,  even 
so  late  as  the  18th  century,  a  superstitious  belief 
that  a  man  condemned  to  be  hanged  could  es- 
cape that  undesirable  fate  provided  some  com- 
passionate woman  came  forward  at  the  foot  of 
the  gallows  and  expressed  her  willingness  to 
marry  him.  Superstition  has  always  clung  to 
the  cricket.  In  Hull  it  is  unlucky  to  kill  them, 
and  in  Lancashire,  it  is  said,  they  cut  holes  in 
the  worsted  stockings  of  those  members  of  a 
family  that  kill  them.  It  is  a  custom  in  many 
parts  of  England  and  the  Continent  to  announce 
to  the  bees  a  death  in  the  family,  especially  that 
of  the  master.  It  is  said  that  if  a  swarm  of 
bees  settle  on  the  dead  branch  of  a  live  tree  a 
death  will  occur  in  the  family  within  a  year. 
In  some  places  it  is  thought  unlucky  to  sell 
them.  They  are  given  away  for  another  gift 
It  was  a  popular  superstition  in  Norfolk  that 
whatever  you  are  doing  the  first  time  you  hear 
the  cuckoo,  that  you  will  do  most  frequently  all 
the  year.  The  English  housewife  will  not 
sweep  the  dirt  out  of  the  front  door,  fearing 
to  sweep  away  the  fortune  of  the  house.  In 
the  north  of  England,  the  peasantry  do  not 
favor  naming  a  child  after  some  respected  an- 
cestor; that  departed  worthy  might  not  like  it 
In  the  same  locality  when  the  dairy  maid 
churned  for  a  long  time  without  making  butter, 
she  would  stir  the  cream  with  a  twig  of  moun- 
tain ash  and  beat  the  cow  with  another,  thus 
breaking  the  witch's  spell.  But  to  prevent  acci- 
dents of  this  nature  it  has  Ion?  been  customary 
to  make  the  churn  staff  of  ash.  For  the  same 
reason  herd  boys  employ  an  ash  twig  for  driv- 
ing cattle.  In  England  it  was  thought,  and  not 
many  years  ago,  that  oak  trees  were  mysteri- 
ously protected,  and  many  superstitions  clung 
round  the  sacred  tree.  The  hawthorn  used  to 
be  hung  up  at  the  entrances  of  houses  in  May 
to  guard  the  dwelling  from  witches.  In  Devon- 
shire it  was  considered  unlucky  to  plant  a  bed 
of  lilies  of  the  valley,  as  the  person  who  did  so 
would  surely  die  in  the  course  of  the  next  12 
months. 

Fiji  Islands. —  In  the  mountain  country  of 
the  Fijis  there  is  nrevalcnt  a  superstition  called 
by  the  natives  *Tuka."  The  priests  profess  to 
possess  an  elixir  of  life,  which,  preventing  decay 
or  disease,  insures  to  faithful  disciples  of  this 
faith  everlasting  youth  and  vigor  and  a  robust 
enjoyment  of  life.  The  natives  who  give  their 
adherence  to  these  priests  (and  this  means  the 
giving:  up  of  all  they  possess  to  them)  are 
promised  the  life  of  immortal  youth,  the  imme- 
diate resurrection  of  their  ancestors,  vengeance 
on  all  their  enemies  and  oppressors,  whose 
wives  and  property  they  should  inherit,  together 
with  all  the  wealth  of  the  white  settlers,  these 
latter  being  also  promised  to  them  for  domestic 
slaves. 

Prance. —  Perhaps  the  most  common  of  all 
French  spread  superstitions  is  the  belief  met 
with  through  all  the  south  of  France,  that  the 
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position  of  a  drowned  body  may  be  discovered 
by  a.  floating  loaf  of  bread  Possibly  the  only 
scientific  basis  is  that  the  loaf  is  apt  to  be  car- 
ried by  a  current  of  water  just  as  a  body  is. 
The  French  peasant's  faith  in  fermented  grape 
juice  is  truly  beautiful.  If  his  children  are 
stricken  with  the  measles  he  gives  them  beakers 
of  wine,  well  sweetened  with  honey  and  highly 
spiced  with  pepper.  For  a  severe  cold  he  ad- 
ministers a  quart  of  red  wine  and  a  melted  tal- 
low candle  mixed.  For  scarlet  or  brain  fever 
he  gives  eggs,  white  wine  and  soot,  well  beaten 
together.  Not  all  their  superstitions  are  curi- 
ous—  some  are  pathetic.  A  mother,  for  in- 
stance, often  buries  her  dead  child  with  its 
favorite  toy,  or  her  own  beautiful  hair  in  the 
coffin,  €that  it  may  not  feel  quite  alone.*  Along 
the  sea  coast,  unless  the  waters  are  strewn  with 
flowers  by  the  fishermen's  wives  and  daughters, 
there  will  be  no  fish  to  catch.  A  curious  super- 
stition which  is  current  among  the  street  gamins 
of  Paris  and  the  large  cities  of  France,  is  that 
which  makes  it  unlucky  to  pass  a  priest.  To 
break  the  ill  luck,  the  passer  must  immediately 
touch  a  piece  of  iron.  Gamins  carry  in  their 
pockets  pieces  of  iron  to  touch,  but  none  of 
them  seem  to  know  the  wherefore. 

Germany. —  Throughout  northern  Germany 
and  in  the  Low  Countries  the  stork  is  held  in 
beloved  reverence,  for  the  peasants  believe  that 
where  the  stork  has  its  brood  no  fire  can  ever 
come.  There  is  a  German  belief  that  any  one 
who  during  his  lifetime  may  have  made  cats 
his  enemies,  is  certain  to  be  accompanied  to 
the  grave  amidst  a  storm  of  wind  ana  rain.  It 
is  said  to  indicate  good  luck  to  have  a  spider 
spring  his  web  downward  toward  you,  but  bad 
luck  when  he  rises  toward  you.  If  one  has  a 
four-leaved  clover,  and  carries  it  about  on 
Christmas  eve  it  is  believed  the  owner  has  the 
power  to  see  witches.  In  Germany  the  apple 
has  been  deemed  potent  against  warts.  In 
Pomerania  it  is  eaten  on  Easter  morning  as  a 
preventive  of  fever.  "If  on  Christmas  night,* 
says  a  German  proverb,  "the  wine  ferments 
heavily  in  the  barrels  a  good  wine  year  is  to 
follow.* 

Greece. —  Before  a  Greek  selects  the  day 
for  his  wedding  he  observes  most  minutely 
every  omen,  and  with  prayer  and  fasting  and 
sacrifice,  takes  every  precaution.  The  Grecian 
mother,  before  putting  her  child  in  its  cradle, 
turns  three  times  around  before  the  Are  while 
singing  her  favorite  song,  to  ward  off  evil 
spirits. 

Hawaii — In  the  Hawaiian  Islands  the  su- 
perstition that  the  Kanaka  holds  dearest  is 
that  concerning  the  power  of  the  Kahuna,  or 
native  witch  doctor.  This  power  is  almost 
limitless.  If  a  native  in  any  way  offends  a 
Kahuna  he  is  in  deadly  fear  that  he  will  be 
condemned  to  die,  and  he  immediately  hunts  up 
a  Kahuna  higher  in  rank  than  the  one  whom  he 
has  offended  and  asks  to  have  the  curse  offset 
and   neutralized. 

Iceland. —  The  Icelanders  have  a  supersti- 
tion which  they  call  "Sktpamal  *  or  the  speak- 
ing ship.  They  conceive  that  utterances  came 
forth  from  the  motionless  hulls  of  vessels; 
but  few  can  understand  the  strange  language. 

India. —  The  natives  of  India  have  many 
curious  beliefs  and  superstitions,  some  of  which 


are  essentially  Oriental  in  their  nature.  The 
Hindus  think  it  brings  a  person  ill  luck  to  be 
openly  admired  or  praised,  and  if  you  should 
praise  or  even  look  too  admiringly  at  a  child  the 
mother  will  hastily  withdraw  it  from  notice, 
and  either  beat  it  or  say  something  disparaging 
of  it  in  order  to  counteract  your  ill-omened 
admiration  and  avert  the  jealousies  of  the  gods. 
In  Burma  it  is  rather  a  suspicious  thing  to  give 
money  for  a  charitable  object.  It  is  supposed 
to  mean  that  the  donor  has  been  very  wicked 
and  is  desirous  to  make  amends.  The  Hindu 
troubled  with  a  wart  looks  at  the  new  moon, 
picks  up  a  pinch  of  dust  from  beneath  his  left 
foot,  rubs  the  wart  with  it  —  and  when  the 
moon  goes  so  does  the  wart.  In  India  one  may 
observe  the  quasi  sign  of  the  cross  which  a 
Hindu  makes  should  he  chance  to  sneeze  while 
performing  his  morning  ablutions  in  the  Gan- 
ges. Having  touched  his  forehead,  nose,  chin 
and  cheeks  with  the  tip  of  his  finger,  he  re- 
commences his  prayers  from  the  very  begin- 
ning, and  will  do  so  as  often  as  they  are  inter- 
rupted. 

Ireland. —  The  Irish  peasant  is  subject  at  all 
seasons  to  the  sense  of  shadowy  supernatural 
agencies.  But  at  no  other  time  is  his  help- 
lessness against  such  fateful  and  inexorable 
agencies  brought  home  to  him  as  in  Lent. 
Moreover  at  this  time  the  auguries  and  omens 
assume  an  especially  depressing  complexion. 
Thus  the  "keen*  of  the  Banshee,  always  an 
eerie  presager  of  death,  when  it  occurs  during 
Lent  has  the  gloomy  significance  of  a  double 
funeral.  Peasant  mothers  in  Ireland  still  carry 
their  children  to  holy  wells  where  the  little 
ones  are  made  to  creep  on  hands  and  knees 
beating  their  infant  breasts  the  while  they  pray 
and  plead  for  Lenten  mercy  on  their  own  and 
the  manifold  sins  and  wickedness  of  their  fel- 
lows, and  are  bathed  in  the  blessed  water  which 
is  credited  with  a  miraculous  power  of  averting 
sickness  and  washing  away  sin.  The  ceremony  is 
completed  by  tying  to  a  tree  in  the  neigh- 
borhood of  these  consecrated  springs,  shreds 
of  colored  rag  as  a  thank-offering  and  propitia- 
tion to  the  particular  patron  saint  who  is  be- 
lieved to  preside  over  the  birth  of  the  child 
and  to  hold  its  future  in  his  keeping.  The 
people  in  the  south  of  Ireland  are  particularly 
fearful  of  the  robin  entering  their  houses,  for 
they  say  that  it  is  always  a  certain  prognostic 
of  severe  snows  and  frosts. 

Isle  of  Man. —  One  of  the  superstitious  cus- 
toms in  Manxland  is  for  the  family  on  stormy 
nights  to  retire  to  rest  at  a  very  early  hour,  so 
that  the  good  fairies  may  unobserved  enter  to 
find  shelter  and  repose. 

Italy. —  In  Italy  the  snake  is  invulnerable 
except  during  the  full  vintage  of  the  moon, 
when  the  serpents  are  believed  to  become 
drunken  on  the  vineyards,  and  may  be  slain. 
The  slaying  of  one  of  these  serpents,  though, 
would  be  the  calling  down  on  the  head  of  the 
slayer  and  his  family  forever  some  terrible 
plague.  The  superstition  about  snakes  as  guard- 
ians of  buried  treasure  seems  to  be  a  favorite 
one  with  the  Italian  peasantry;  for  they  be- 
lieve that  all  snakes  hover  about  where  such 
treasures  are.  In  Sicily  the  time  honored  su- 
perstition of  the  "Evil  Eye*  is  still  so  widely 
spread  throughout  the  island,  even  among  the 
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upper  ciasscb,  that  no  one  who  does  not  wear 
a  charm  is  considered  safe.  A  Venetian  su- 
perstition is  that  the  young  girl  across  whose 
feet  dirt  is  swept  will  never  get  married. 
The  periwinkle  has  in  Italy  gained  for  itself 
the  name  of  Death's  flower,  from  the  ancient 
custom  of  raising  it  for  garlands  when  an 
infant  died. 

Japan. —  Japanese  sailors  think  it  is  a  good 
omen  to  cross  the  bows  of  a  foreign  vessel  and 
frequently  they  run  into  considerable  danger  in 
order  to  do  it.  The  Japanese  have  some  curi- 
ous ideas  about  their  finger  nails.  One  of  them 
is  to  the  effect  that  they  must  not  be  cut  before 
starting  on  a  journey,  lest  disgrace  befall  the 
person  before  he  reaches  his  destination. 
Neither  should  they  be  cut  at  night,  lest  cat's 
claws  should  grow  out.  To  throw  nail  parings 
into  the  fire  is  to  invite  some  great  calamity. 
If,  while  trimming  the  nails,  a  piece  should 
fall  into  the  fire,  the  person  will  soon  die.  They 
are  superstitious  about  many  flowers  and  will 
have  none  of  them.  Many  favorites,  as  the 
orchid,  gentian,  daphne  and  azalia  are  utterly 
prohibited  for  felicitous  occasions.  There  is 
also  with  them  an  aristocracy  of  flowers  most 
sharply  defined.  The  iris  is  of  princely  dig- 
nity, but  because  of  its  ourple  color  must  not 
be  used  for  weddings.  Some  flowers  in  them- 
selves are  regarded  as  being  of  ill  omen.  Such 
is  the  camelia,  for  instance,  which  is  neglected 
because  its  red  blossoms  fall  off  whole  in  a 
manner  which  reminds  them  of  decapitated 
heads. 

Java. —  When  search  is  made  for  the  body 
of  a  drowned  person  a  live  sheep  is  thrown 
into  the  water  and  is  supposed  to  indicate  the 
position  of  the  body  by  sinking  near  it. 

Mexico. —  In  Mexico  the  Indian  carnation 
bears  the  name  of  the  flower  of  the  dead,  and 
when  a  virgin  dies  it  is  customary  for  a  young 
woman  to  carry  a  garland  of  flowers  and  sweet 
herbs  in  front  of  the  coffin.  The  high  priest  of 
the  ancient  Mexicans  gave  aloe  leaves,  traced 
over  with  sacred  characters,  to  people  going 
among  volcanoes,  to  protect  them  from  the 
incident    dangers. 

Norway. —  Norwegian  sailors  believe  in  the 
existence  of  a  heck  or  merman,  a  sea  animal 
represented  as  having  a  fish  body  with  the  head 
of  a  man  and  the  flowing  ringlets  of  a  boy. 
The  merman  sits  upon  the  waves,  plays  the 
harp  and,  following  the  example  of  many  of 
the  Norse  fishermen,  wears  a  red  cap.  It  is 
never  seen  more  than  once  in  seven  years,  and 
no  matter  how  many  vessels  appear  in  its 
sight  they  all  must  inevitably  perish.  A  curi- 
ous custom  is  practised  in  Norway,  where  those 
in  search  of  a  drowned  body  row  to  and  fro 
with  a  cock  in  the  boat,  fully  expecting  that 
the  bird  will  crow  when  the  boat  reaches  the 
spot  where  the  corpse  lies. 

Persia. —  In  Persia  the  crowing  of  a  cock  is 
the  sign  of  some  event  affecting  the  family,  and 
the  master  of  the  house  hastens  to  feel  the 
bird's  feet.  If  they  are  cold  it  is  a  premoni- 
tion of  death;  but  if  they  are  warm  the  sign 
is  propitious,  and  the  master  rejoices  in  com- 
ing good  fortune. 

Peru. —  To  procure  rain  the  Peruvians  used 
to  set  a  black  sheep  in  a  field,  pour  chica  over 
it  and  give  it  nothing  to  eat  till  rain  fell. 

Philippine  Islands.—  In  the  interior  moun- 


tain districts  the  natives  have  gods  innumer- 
able ;  gods  of  the  air,  of  the  water,  and  in  fact 
of  everything  imaginable.  When  sickness  or 
death  approaches,  the  witch  or  sorceress  of  the 
village  is  called  in.  An  ox  and  a  pig  arc 
killed;  she  places  the  reeking  skull  of  the  pig 
over  her  own  head  and  works  herself  into  a 
frenzy  of  invocation.  The  spirits  of  the  dead 
receive  special  honors  and  sacrifices  are  made  in 
their  behalf.  Many  curious  demons  and  hob- 
goblins abound  in  Philippine  superstition,  too 
numerous  to  be  described  in  detail. 

Poland. —  Poland  has  a  wealth  of  animal 
superstitions.  The  goat  is  there  considered  the 
best  harbinger  of  luck,  while  the  wolf,  crow 
and  pigeon  are  looked  upon  as  unlucky.  The 
skin  of  a  cat  worn  on  the  chest  is  alleged  to 
cure  consumption. 

Romany.— The  people  of  the  gypsy  tribe 
believe  that  a  coin  or  shell  or  pebble  carried  by 
a  person  becomes  imbued  with  his  or  her  per- 
sonality. For  that  reason  the  Maria  Theresa 
dollar  is  sought  after  by  Romany  people 
throughout  the  world.  In  all  lands  this  piece 
of  money  is  held  in  high  esteem  for  magical 
purposes.  The  gypsies  believe  that  witches  use 
egg  shells  to  make  plates,  pots  and  dishes  to 
feed  from  at  their  banquets. 

Romania. —  Rumanian  mothers  tie  red  rib- 
bon* around  the  ankles  of  their  children  to 
preserve  them  from  being  harmed. 

Russia. —  Superstition  has  always  found  a 
place  in  Russia.  The  Russian  General  Skobeleff 
would  never  ride  in  battle  any  other  horse  than 
a  gray  one,  since  it  was  on  a  gray  horse  that 
he  fought  his  first  battle  (in  the  Russian  war, 
1863)  and  he  believed  that  it  would  be  fatal  to 
him  to  change  afterward.  The  primitive  Rus- 
sians place  a  certificate  of  character  in  a  dead 
person's  hands,  which  is  to  be  given  to  Saint 
Peter  at  the  gates  of  heaven. 

Samoa. —  The  natives  of  Samoa,  in  order  to 
secure  the  admission  of  a  departed  spirit  to  the 
joys  of  their  paradise,  wreathe  the  head  of  the 
corpse  with  flowers,  and  offer,  as  the  Chinese 
do,  a  baked  pig  to  tneir  god  in  the  name  of  the 
departed. 

Scotland. —  In  Scotland  it  is  considered  un- 
lucky for  the  mother  and  her  baby  to  go  out 
of  doors  until  the  child  is  baptized;  to  be  en- 
gaged with  a  ring  containing  either  opals  or 
emeralds;  for  lovers  to  give  either  a  Bible 
as  a  present  before  marriage;  to  be  married  in 
a  month  where  there  is  a  letter  o,  such  as  May; 
also  unlucky  for  any  of  the  wedding  guests  to  ne 
dressed  in  green  or  black ;  a  crepe  !>onnet  or  a 
land  on  a  gentleman's  hat.  These  ill  omens  en- 
tail lt-felong  misery  to  the  newly  married 
couple.  A  young  woman  who  tries  on  a 
widow's  cap  is  sure  to  he  a  widow  after 
marriage.  It  is  unlucky  to  try  on  your  bridal 
dress  before  the  bridal  day;  to  see  your  future 
husband  on  the  day  of  the  marriage  until  the 
ceremony.  To  bring  flowering  hawthorn  into 
a  house  denotes  a  death  in  the  family.  In 
Scotland  all  salt  cellars  should  be  full  on  New 
Year's  Day;  otherwise  the  household  having 
the  empty  cellars  will  suffer  want  during  the 
ensuing  year.  In  Scotland  to  pass  a  bare- 
footed woman  before  going  on  board  ship  will 
result  in  scaring  the  fish  away,  and  men  bear- 
itiK  the  names  rV>sst\  Fiillic  and  White  must 
never  be  on  a  fishing  boat  .it  the  same  time  for 
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the  combination  will  •hoodoo0  the  catch. 
Scotch  sailors  will  not  speak  of  a  four-footed 
animal  while  on  the  ocean. 

Solomon  Islands. —  The  savages  of  these 
islands  believe  that  the  world  is  a  cocoanut 
shell  of  enormous  dimensions,  at  the  top  of 
which  is  a  single  aperture  communicating  with 
the  upper  air,  where  human  beings  dwell.  Af 
the  very  bottom  of  this  imaginary  shell  is  a 
stem  gradually  tapering  to  a  point  which  repre- 
sents the  beginning  of  all  things.  This  point 
is  a  spirit  or  demon  without  human  form, 
whose  name  is  "Root  of  All  Existence.9  By 
him  the  entire  fabric  of  creation  is  sustained. 
In  the  interior  of  the  cocoanut  shell,  at  its  very 
bottom,  lives  a  female  demon.  So  narrow  is 
the  space  into  which  she  is  crowded  that  she  is 
obliged  to  sit  forever  with  knee  and  chin  touch- 
ing. Her  name  is  'The  Very  Beginning,9  and 
from  her  are  sprung  numerous  spirits.  They 
inhabit  five  different  floors,  into  which  the 
great  cocoanut  is  divided.  From  certain  of 
these  spirits  mankind  is  descended.  The  island- 
ers, regarding  themselves  as  the  only  real 
men  and  women,  were  formerly  accustomed  to 
regard  strangers  as  evil  spirits  in  the  guise 
of  humanity,  whom  they  killed  when  they 
could,  offering  them  as  sacrifices. 

Spain. —  The  Spaniards  never  put  the  left 
foot  down  first  when  stepping  on  board  a  ves- 
sel, for  to  do  this  will  surely  brin$  disaster. 
Spaniards,  in  the  16th  century,  believed  that 
spiders  indicated  gold  where  they  were  found 
in  abundance.  In  Spain  the  new  born  infant's 
face  is  swept  with  a  pine  bough  to  bring  good 
luck. 

Sweden.—  In  Sweden  it  is  unlucky  to  kill  a 
stork,  a  robin  or  a  swallow.  If  one  kills  a 
wren  he  will  break  a  bone  before  the  year  is 
out.  It  is  also  unlucky  to  kill  a  marten.  Many 
animals  possess  the  power  of  curing  diseases. 
Three  hairs  taken  from  the  "cross9  of  an  ass, 
that  is  the  mark  running  up  the  back  and  out  at 
right  angles  over  the  shoulders,  will  cure  whoop- 
ing-cough, but  the  ass  will  die.  Another  sure 
cure  for  whooping-cough  can  be  obtained  by 
asking  and  following  the  advice  of  a  man  riding 
a  piebald  horse.  Swedish  sailors  will  not  men- 
tion the  name  of  the  port  for  which  they  are 
bound. 

Switzerland. —  I  f  a  huntsman,  on  going  out 
in  the  morning,  sees  a  fox  cross  his  path,  or 
meets  an  old  woman  or  friar,  he  immediately 
returns  home  again;  as  he  is  persuaded  that,  in 
the  first  instance,  he  will  meet  with  no  $ame, 
and  in  the  other  that  he  will  shoot  a  man  hidden 
in  the  leaves  or  do  some  other  irreparable  mis* 
chief.  In  the  Alps  the  mountaineers  believe 
that  if  the  cuccoo  sings  in  the  direction  of  the 
north,  it  will  rain  the  next  day;  but  if  toward 
the  south,  the  weather  will  be  fine.  In  the 
Tyrol  if  a  youngster  look  pale  and  sickly  his 
parents  suspect  that  the  moon-rays  must  have 
found  their  way  into  his  bedchamber. 

Turkey. —  In  Turkey  if  a  cat  enters  a 
chamber  where  a  person  is  dying  and  manages 
to  pass  over  his  or  her  body  before  being  driven 
from  the  room,  both  the  dying  person  and  the 
cat  become  vampires  and  live  ever  after  by 
sucking  the  blood  from  living  people.  If  one 
finds  a  piece  of  bread  lying  upon  the  ground  he 
must  pick  it  up,  kiss  it  and  carrv  it  until  he 
finds  a  hole  into  which  it  can  be  inserted.    To 


step  upon  a  piece  of  bread  or  to  leave  it  lying 
upon  the  ground  is  one  of  the  unpardonable 
sins  and  dooms  the  offender  to  the  third  hell, 
where  he  is  perpetually  gored  by  an  ox  that  has 
but  a  single  horn,  and  that  in  the  centre  of  his 
forehead.  The  Turk  is  convinced  that  mis- 
fortune hovers  nigh  when  he  sees  a  rose  leaf 
fall  to  the  ground,  and  many  people  pay  par- 
ticular attention  to  the  flowers  and  leaves  which 
are  decaying,  gathering  them  carefully  to  pre- 
vent them  from  dropping. 

United  States. —  In  Michigan  a  double 
cedar  knot  is  carried  in  the  pocket  by  some  to 
cure  rheumatism,  and  in  New  Hampshire  a 
man  may  carry  a  gall  from  the  stems  of  golden- 
rod  for  the  same  disease.  Hickory  nuts,  the 
buckeye  and  its  cousin,  the  horse  chestnut, 
which  brings  good  luck  in  New  Jersey  are 
other  foes  to  rheumatism  in  different  localities. 
Some  people  wear  a  strange  ring  made  of  a 
potato  with  a  hole  bored  through  it  for  rheu- 
matism and  others  carry  a  plain  potato  in  the 
pocket.  The  charm  is  more  potent  if  the  potato 
has  been  stolen.  According  to  a  Maine  belief, 
a  nutmeg  pierced  and  hung  on  a  string  around 
the  neck  prevents  boils,  croup  and  neuralgia. 
In  some  parts  of  Massachusetts  the  cows  are 
believed  to  forecast  the  future,  and  if  they 
•moo*  after  midnight  it  is  a  warning  of  an  ap- 
proaching death  in  the  family.  Among  the  West 
Virginia  mountaineers  the  crowing  of  the  cock 
before  the  door  tells  of  coming  company.  It  is 
believed  on  Cape  Cod  and  in  many  other  dis- 
tricts along  the  New  England  coast  that  a  sick 
man  cannot  die  until  the  ebb  tide  begins  to  run. 
In  New  England  the  sailors  carry  as  a  talisman 
a  bone  taken  from  a  living  turtle,  a  pebble  from 
a  fishhawk's  nest  or  a  small  bone  from  the  head 
of  a  cod.  In  Connecticut  the  belief  holds  that 
beans  and  potatoes  must  be  planted  in  the  old 
of  the  moon  to  prevent  them  running  to  vines. 
In  Texas  some  superstitious  people  carry  a 
small  bone  from  a  fish's  head, .but  the  luck  only 
comes  after  the  charm  has  been  lost.  See  also 
Amulets;  American  Mythology;  Divination; 
Folklore;  Greek  Mythology;  Legend;  Mas- 
cots and  Hoodoos;  Mexico  —  Mythology; 
Mythology;  Omen;  Talisman;  Witchcraft, 
etc. 

SUPPli,  soop-pa,  Franz  von,  .Austrian 
opera  composer:  b.  Spalato,  Dalmatia,  18  April 
1820;  d.  Viennat  21  May  1895.  His  musical 
ability  early  manifested  itself  and  when  he  was 
but  15  years  old  he  composed  a  mass  which 
was  sung  at  the  Franciscan  church  at  Zara.  His 
first  opera,  <Sommemachtstraum,)  appeared  in 
1844.  His  best  known  works  are  the  operas 
<Fatinitza>  and  ( Boccaccio^  and  his  overtures 
^oet  and  Peasant }  and  ( Morning,  Noon  and 
Nights  He  was  for  many  years  Kapellmeis- 
ter at  Vienna. 

SUPPLE-JACK,  the  popular  name  given 
to  various  strong  twining  shrubs,  for  example, 
certain  West  Indian  species  of  Paullinia  and 
Serjania  which  furnish  walking-sticks;  or  Car- 
diospcrmum  grandiflorum  or  the  high-climbing 
shrubby  Berchemia  scandens.  This  last  is  found 
in  the  southeastern  United  States  and  has 
tough,  terete  branches,  oval  leaves,  small  green- 
ish flowers  in  panicles  and  oval  purple  drupes, 
which  render  it  conspicuous  in  autumn.  The 
supp)e- jacks  of  Australia  are  climbing;  woody 
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varieties  of  Clematis  aristata,  and  that  of  New 
Zealand  is  one  of  the  largest  brambles  known 
(Rubus  oust  raits),  reaching  to  the  tops  of  the 
tallest  trees.  It  is  also  called  the  New  Zealand 
lawyer. 

SUPPLEMENTAL  EDUCATION.  Defi- 
nition.— •  Extension  education  is  for  every  com- 
munity and  for  everybody.  It  extends  the 
opportunity  for  education  to  the  whole  body 
ot  the  people,  to  the  whole  period  of  life  and 
to  all  the  vital  interests  of  life.* 

Formal  education  may  be  said  to  include  the 
systematic  instruction  which  is  imparted  through 
personal  contact  with  the  student,  whether  by 
class-room  work  or  lectures,  when  given  under 
the  direct  guidance  and  supervision  of  trained 
instructors  in  schools,  colleges,  universities  and 
similar  institutions,  as  distinguished  from 
knowledge  acquired  through  the  more  informal 
methods  of  study  whether  or  not  allied  with 
teaching  institutions.  These  methods  vary 
widely  and  range  from  the  carefully  organized 
study  clubs  of  university  extension  courses  to 
the  entirely  independent  research  work  of  single 
individuals  in  libraries,  museums  and  similar 
educational  institutions. 

General  Purpose. — €Universities  exist  for 
two  purposes :  (1 )  To  perpetuate  and  discover 
knowledge;  (2)  to  disseminate  that  knowledge 
both  in  its  academic  and  its  practical  results. 
Extension  teaching  furnishes  a  means  of  fur- 
thering knowledge  in  both  these  aspects,  par- 
ticularly the  practical. 

•By  instituting  popular  instruction  in  those 
practical,  technical  and  cultural  subjects  over 
which  universities  tend  perhaps  unconsciously 
to  exercise  a  monopoly  those  institutions  can 
so  influence  public  taste  and  intelligence  as  to 
contribute  greatly  to  social  progress.*  Nalder. 
The  chief  object  of  extension  work  is  to 
provide  the  best  education  possible  at  the  lowest 
practicable  cost  for  those  who  arc  unable  to 
attend  established  educational  institutions. 

L  Systems. —  University  Extension.—  His- 
tory. — As  early  as  1831  some  forms  of  univer- 
sity extension  were  in  use  in  the  United  States 
in  the  work  of  the  American  National  Lyceum, 
an  organization  which,  though  not  associated 
with  any  educational  institution,  had  a  part  in 
the  wide  spread  of  popular  education.  Lecture 
courses  and  debating  clubs  were  begun  in  many 
city  and  country  communities.  In  1887  an  ad- 
dress before  the  American  Library  Association 
on  the  subject  of  the  English  system  of  univer- 
sity extension  aroused  much  interest,  and  as 
a  result  university  extension  work  was  begun 
in  several  cities  in  connection  with  the  work  of 
the  city  library.  In  1889  Columbia  University 
announced  to  the  teachers  in  and  near  New 
York  City  the  offer  of  certain  elementary 
courses  in  science,  to  "be  ^iven  by  means  of 
classes  outside  the  university.  From  this  be- 
ginning university  extension  grew  steadily  as  a 
power  in  popular  education. 

Purpose  and  Scope.—  University  extension 
provides  a  means  for  the  acquirement  of  an 
education  by  those  who  for  any  reason  are  un- 
able to  attend  institutions  offering  formal  in- 
struction. The  courses  arc  designed  not  only  to 
assist  such  persons  but  also  to  supplement  the 
regular  work  of  such  institutions  by  offering 
an  opportunity  for  continued  study  to  those 
who  may  have  completed  the  formal  courses. 


Extension  courses  cover  a  wide  range  of 
subjects  from  those  of  a  very  elementary  char- 
acter to  those  which  are  of  interest  and  benefit 
only  to  a  highly  educated  and  cultured  class, 
the  courses  being  adapted  to  the  particular  need 
to  be  met.  In  many  instances  it  is  difficult  to 
make  a  clear  line  of  distinction  between  uni- 
versity extension  and  the  formal  instruction  of 
teaching  institutions  as  exemplified  in  night 
schools  and  vocation  schools. 

Methods. —  Extension  service  as  carried  on 
by  the  universities  of  this  country  varies  widely 
in  methods.  In  some  institutions  there  is  a 
separately  organized  extension  faculty  entirely 
distinct  from  the  regular  faculty,  while  in  others 
extension  work  is  conducted  by  the  regularly 
organized  faculties  through  the  medium  of  the 
various  departments.  The  former  plan,  which 
is  relatively  more  expensive,  provides  for  a 
highly  specialized  and  intensive  type  of  work, 
but  the  other  secures  co-ordination  of  effort  by 
the  various  departments  and  co-operation  on 
the  part  of  the  faculties  that  would  otherwise 
be  impossible. 

1.  Lectures  and  Classes. — More  or  less  lecture 
work  is  offered  in  most  of  the  institutions  which 
do  extension  teaching.  Several  forms  of  such 
work  are  employed,  in  some  cases  all  are  used 
in  the  same  institution  while  in  other  cases 
one  form  may  represent  the  entire  work  of  the 
institution  along  extension  lines.  One  form 
of  lecture  work  is  the  lecture  class  —  often 
these  classes  are  held  on  Saturdays  or  late  in  the 
afternoon  of  other  days  for  the  benefit  of 
students  who  are  fully  occupied  during  the 
hours  of  the  regular  college  classes.  Frequently 
the  lectures  are  given  by  members  of  the  fac- 
ulty, also  by  men  engaged  especially  for  the 
work  and  by  local  experts  in  particular  lines. 
One  of  the  chief  developments  in  the  establish- 
ment of  local  classes  throughout  the  country 
has  been  in  connection  with  engineering  work. 
Classes  have  been  formed  in  shops  and  fac- 
tories, and  short  courses  offered  at  a  number  of 
colleges  and  universities. 

In  California  out  of  300  classes  held  under 
the  direction  of  the  University  of  California  in 
eight  cities,  more  than  200  classes  were  in  San 
Francisco  alone,  showing  to  what  an  extent 
extension  service  may  contribute  to  the  in- 
tellectual, industrial,  social  and  commercial  life 
of  a  great  modern  city. 

•The  welfare  work  of  university  extension 
is  based  upon  the  theory  that  there  is  a  large 
field  of  human  interests,  specifically  social  in 
their  nature,  which  is  not  covered  by  any  other 
public  educational  agency.  Such  interests  are 
those  of  health,  municipal  affairs,  a  public 
forum,  the  music  interests  of  a  community 
and  the  promotion  of  the  economic  prosperity 
of  the  small  town.  Many  other  topics  might  be 
mentioned  but  these  are  typical  and  are  the 
more  easily  organized  and  directed.* 

Extension  work  in  home  economics  seeks 
to  conserve  the  home  through  reaching  and 
training  the  individuals  who  compose  it.  In 
the  South  there  are  nearly  1,000  women  who 
are  devoting  their  entire  attention  to  15  South- 
em  States.  South  Carolina  has  45  county 
agents  and  20  cotton  mill  villages  organized 
for  community  improvement. 

The  extension  work  of  normal  schools  in- 
cludes all  forms  of  educational  activity  carried 
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on  by  the  normal  schools  among  people  who 
are  not  enrolled  as  resident  students  in  the 
regularly  organized  classes.  The  extension 
work  of  these  schools  differs  principally  from 
that  of  the  universities  in  that  it  lays  special 
emphasis  upon  the  study  group  or  local  class 
method,  not  upon  correspondence  work. 

2.  Study  Clubs. —  Some  of  the  first  steps  in 
university  extension  were  taken  in  the  State 
of  New  York  and  it  was  the  first  State  in  this 
country  to  make  university  extension  a  part 
of  its  educational  system.  A  special  feature 
of  the  work  was  the  development  of  the  library 
system  in  all  its  branches.  Through  the  travel- 
ing libraries  division  of  the  University  of  the 
State  of  New  York  collections  of  books  were 
sent  out  as  early  as  1894  to  university  extension 
centres  for  the  use  of  the  study  clubs  formed  in 
connection  with  the  lectures.  From  this  be- 
ginning has  gjrown  the  present  widespread  use 
of  the  traveling  libraries  by  hundreds  of  study 
clubs  throughout  the  State. 

3.  Debating  Societies. —  The  discussion  of 
public  questions  of  importance  and  interest 
has  been  encouraged  and  stimulated  by  the  es- 
tablishment of  a  service  which  supplies  cur- 
rent information  and  data  on  live  topics  of  the 
day.  Package  libraries  consisting  of  books, 
pamphlets,  clippings  and  typewritten  material 
on  important  social,  economic  and  political 
questions,  on  the  principles  of  debating  and  on 
the  organization  and  conduct  of  debating  so- 
cieties are  supplied  freely  to  schools,  debating 
clubs  and  similar  organizations.  Local  li- 
braries co-operate  by  furnishing  available  ma- 
terial and  in  some  instances,  notably  in  the 
case  of  the  New  York  State  Library,  the 
work  is  carried  on  directly  under  the  jurisdic- 
tion of  the  library.  This  work  has  been  very 
fully  developed  at  the  University  of  Wiscon- 
sin. 

4.  The  Co-operative  Plan. —  The  co-operative 
system  has  been  defined  as  the  co-ordination  of 
theoretical  and  practical  training  in  a  progress- 
ive educational  program.  One  of  the  reasons 
why  the  night  school  has  not  been  able  to  cope 
with  the  problem  of  the  illiteracy  of  the  adult 
worker  with  entire  success  is  because  it  fre- 
quently does  not  connect  his  education  with  his 
work.  Co-operation  between  school  and  factory 
helps    to    solve    this    problem.      This    system, 

•  whereby  manufacturers-  agree  with  the  school 
authorities  to  carry  on  apprenticeship  courses  in 
practical  trades  while  the  school  gives  general- 
ized and  special  instruction,  has  already  met 
with  practical  success.  In  the  co-operative  plan 
the  students  frequently  work  in  pairs;  while 
one  is  at  the  office,  shop  or  laboratory,  the 
other  is  at  school,  the  two  changing  places 
weekly.  Courses  are  properly  called  ^co-opera- 
tive* because  they  enlist  the  active  co-operation 
of  the  outside  practical  world  in  directing  some 
of  the  educational  policies  of  the  school.  At  the 
present  time  there  is  a  growing  tendency  on  the 
part  of  manufacturers,  department  store 
managers  and  others  to  conduct,  often  during 
business  hours,  classes  for  their  employees 
along  the  lines  of  their  specific  forms  of  busi- 
ness or  on  general  elementary  subjects  of  edu- 
cation. Such  schools  are  described  more  fully 
elsewhere  under  the  subject  of  Corporation 
Schools. 
Principal  Present  Day  Agencies.—  Of   the 


many  institutions  conducting  university  exten- 
sion courses  at  the  present  time  among  the 
most  notable  ones  are  the  University  of  Wis- 
consin, University  of  Michigan  and  Columbia 
University. 

1.  Wisconsin. —  The  University  of  Wisconsin 
offers  several  plans  of  extension  work  for  the 
benefit  of  persons  who  desire  to  study  any 
subject  as  members  of  a  club,  class  or  study 
group  and  provides  special  guided  outlines. 
Such  co-operative  study  makes  possible  per- 
sonal visits  and  class  instruction  from  university 
professors  and  specialists.  These  plans  are 
adapted  to  the  needs  of  teachers'  groups, 
women's  clubs,  labor  unions,  farmers,  business 
men's  associations,  etc.  The  outlines  which  are 
provided  carry  the  privilege  of  a  lecture  or 
series  of  lectures  and  of  direction,  guidance 
and  assistance  by  the  person  who  outlined  the 
work.  Because  of  this  provision  the  studies 
are  much  more  effective  and  interesting.  There 
is  a  nominal  charge  for  outlines  with  the  at- 
tendant privileges  and  the  cost  of  lectures 
varies  somewhat  with  the  lecturer.  Much  work 
is  done  in  supplying  material  for  debates.  The 
department  of  debating  and  public  discussion 
has  approximately  10,000  packages  of  material 
available  for  distribution  and  there  is  an  in- 
creasing demand  for  this  service.  Recently  a 
Chautauqua  circuit  has  been  established  in  the 
State  for  the  purpose  of  providing  instruction, 
inspiration  and   recreation. 

Community  institutes  are  held  in  various 
parts  of  the  State  to  assist  local  communities 
to  solve  certain  definite  problems.  These  in- 
stitutes arc  in  charge  of  men  specially  trained 
in  the  economic  and  social  problems  common  to 
small  country  communities. 

The  university  in  its  extension  work  has 
free  access  to  the  Legislative  Reference  Depart- 
ment, the  State  Historical  Library,  the  Uni- 
versity Library  and  the  City  Library.  The 
Wisconsin  Free  Library  Commission  and  those 
in  charge  of  the  different  libraries  co-operate 
generously  in  this  work.  Bulletins  are  issued, 
bibliographies  and  study  outlines  are  prepared 
and  publications  are  supplied  gratis  in  the  State. 
The  Wisconsin  Civil  Service  Commission  has 
co-operated  with  the  university  in  educational 
work  among  State  employees  by  means  of  con- 
ferences, talks,  lectures  and  circulars. 

2.  New  York  City. —  In  New  York  city  a  plan 
is  being  followed  of  training  persons  already  in 
the  city  public  service  through  the  co-operation 
of  the  College  of  the  City  of  New  York  and 
the  city  government.  In  1917  a  thousand  city 
employees  were  studying  1,300  courses  in  the 
evening  classes.  The  College  of  the  City  of 
New  York  in  co-operation  with  the  board  of 
education  offers  free  extension  courses  in  sev- 
eral centres  to  the  teachers  of  the  New  York 
City  schools. 

3.  Columbia  University. —  The  extension 
teaching  department  of  Columbia  University 
offers  many  courses  in  subjects  which  form  a 
part  of  the  curriculum  of  Columbia  College  and 
in  the  more  advanced  branches  of  these  sub- 
jects shares  in  the  work  for  the  higher  de- 
grees. Subordinate  and  subsidiary  to  this  are 
the  courses  of  secondary  school  grade  for 
mature  students  who  cannot  return  to  ordinary 
schools  of  this  type.  The  professional  schools 
arc   represented   in   an   increasing   number   of 
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courses  so  that  students  may  pursue  their 
studies  in  many  special  branches.  In  addition 
to  the  regular  courses  of  the  extension  teach- 
ing department  extramural  courses  in  New 
York  and  in  outlying  cities  arc  offered. 

4.  Other  Agencies. —  One  that  is  attempting 
to  reach  working  people  along  educational  lines 
is  the  Young  Men  s  Christian  Association.  The 
subjects  pursued  in  the  Y.  M.  C.  A.  classes  may 
be  approximately  grouped  under  six  heads:  (1) 
Commercial;  (2)  political;  (3)  industrial; 
(4)  scientific;  (5)  language  and  miscellaneous 
—  music,  first  aid  to  the  injured,  etc  ;  (6) 
special  schools,  such  as  law,  art,  automobile, 
etc. 

The  Young  Women's  Christian  Association 
also  has  educational  classes  but  comparatively 
little  instruction  is  given  in  the  regular  high 
school  subjects.  The  main  effort  is  to  help 
women  who  are  self-supporting  to  become  more 
efficient  and  to  put  within  the  reach  of  those 
who  are  not  self-supporting  the  training  which 
will  enable  them  to  become  so. 

The  University  of  Michigan  endeavors  to 
conduct  its  extension  service  as  far  as  possible 
through  established  university  channels.  Its 
policy  is  to  render  through  its  extension  di- 
vision the  largest  possible  measure  of  public 
service  commensurate  with  the  equipment  and 
facilities  of  the  university.  It  is  a  condition 
that  all  extension  lectures  shall  be  free  to  the 
public  and  that  they  shall  be  so  advertised.  In 
one  year  1,000  reprints  were  made  for  the  300 
lectures  offered  The  total  number  of  auditors 
reached  throughout  the  State  in  the  year  was 
71,500. 

II.  Home  Education.— D^/imrtW—  There 
is  no  distinct  line  of  demarkation  between  what 
is  termed  university  extension  and  home  edu- 
cation, but  in  general  the  former  may  be  said  to 
provide  for  the  giving  of  instruction  to  groups 
or  classes  rather  than  to  individuals.  The  work 
is  conducted  for  the  most  part  by  teaching  in- 
stitutions by  means  of  lectures  and  other 
methods  which  are  not  comprised  within  the 
Knes  of  formal  education.  It  is  the  extension 
of  the  teaching  power  of  an  institution  beyond 
the  boundaries  of  regular  class-room  work. 
Home  education  is  that  which  can  be  ac- 
quired in  the  home  independently  of  association 
in  groups  or  classes.  It  embraces  all  means  of 
obtaining  knowledge  which  are  individual  in 
their  nature  as  distinguished  from  education 
acquired  through  association  with  other  indi- 
viduals by  means  of  classes,  study  clubs,  lec- 
tures, etc.  Correspondence  schools,  reading 
courses,  libraries,  museums  and  other  similar 
sources  all  offer  a  means  of  securing  an  educa- 
tion without  the  formal  instruction  associated 
with  class-room  work. 

Purpose. —  A  very  large  proportion  of  our 
population  leave  school  before  completing  either 
the  high  school  or  grammar  school  course. 
Within  a  few  years  manv  of  these  people 
realize  their  educational  limitations  but  because 
of  age,  hours  of  labor,  financial  condition  or 
other  reasons  it  is  impracticable  for  them  to  re- 
sume a  course  of  study  in  an  educational  insti- 
tution. University  extension  courses  and  home 
education  facilities  arc  designed  to  meet  the 
needs  of  such  persons  and  of  all  who  for  any 
reason  desire  to  continue  their  studies.  The 
recent  increase  in  the  number  of  persons  tak- 


ing correspondence  courses  is  the  best  testi- 
mony of  the  need  of  educational  facilities  to 
supplement  those  of  our  regular  schools,  col- 
leges and  universities.  To  obtain  an  education 
through  individual  effort  without  the  personal 
guidance  and  inspiration  of  a  teacher  requires 
determination  and  perseverance,  and  those  who 
take  advantage  of  these  supplementary  educa- 
tional opportunities  show  evidence  of  a  real  de- 
sire and  serious  purpose  to  acquire  an  educa- 
tion. There  are  certain  benefits  to  be  derived 
from  formal  class  instruction  which  cannot  be 
obtained  in  any  other  way,  but  the  serious  and 
ambitious  student  may  find  in  the  United  States 
ample  opportunity  to  pursue  his  studies  in  his 
leisure  hours  at  little  or  no  expense. 

Mel  hods. —  1.  Libraries. —  These  are  well 
termed  €the  people's  university*  for  they  con- 
stitute the  most  universal,  most  accessible  and 
most  economical  source  for  self -education. 
They  are  storehouses  of  knowledge  which  is 
made  readily  available  to  readers  by  modern 
methods  of  classification,  cataloging  and  index- 
ing. Nearly  all  large  libraries  in  this  country 
are  equipped  with  the  latest  and  best  biblio- 
graphical aids  so  that  the  student  has  every  pos- 
sible means  of  assistance  at  hand.  Our  libraries 
are  great  laboratories  for  research  and  are  in- 
creasingly frequented  by  those  seeking  informa- 
tion on  all  sorts  of  subjects.  Ordinarily  only 
such  restraints  with  regard  to  the  use  of  the 
books  are  imposed  as  are  necessary  to  protect 
the  righ'ts  of  readers,  and  serious  students  are 
frequently  granted  special  privileges.  Within 
recent  years  all  libraries  have  become  much 
more  liberal  in  their  service  to  the  public  and 
have  been  transformed  into  active  rather  than 
passive  educational  institutions.  *Therc  is  a 
sense  in  which  the  school  may  be  looked  upon 
as  a  fairer  test  of  community  opportunity  than 
the  library.  The  school  is  compulsory;  it  im- 
presses people  most  during  their  most  impres- 
sionable period.  On  the  other  hand  the  library 
reaches  old  as  well  as  young.  Once  established 
it  remains  as  a  centre  for  the  distribution  of 
knowledge  and  hence  of  opportunity.* 

2.  Traveling  libraries. —  In  some  States  li- 
brary facilities,  to  a  certain  degree  at  least,  are 
at  the  disposal  of  every  citizen  even  though 
there  may  be  no  library  in  his  local  community. 
This  distribution  of  books  is  accomplished  by 
means  of  traveling  libraries  in  some  cases  and 
in  others  bv  sending  books  bv  parcel  post  or 
express  from  a  central  public  library  or  agency 
such  as  a  State  library  or  library  commission. 
In  the  State  of  New  York  both  methods  are  in 
use,  the  traveling  libraries  having  been  in  opera- 
tion since  1893.  These  traveling  libraries  are 
small  collections  of  books,  usually  in  units  of 
25  volumes,  which  are  sent  anywhere  in  the 
State  without  charge  on  condition  that  the 
books  shall  be  for  the  free  use  of  the  public 
These  libraries  are  intended  primarily  for  com- 
munities without  any  free  library  facilities  bat 
under  certain  conditions  they  are  sent  also  to 
small  public  libraries.  There  is  a  wide  use  of 
these  hbrarits  also  by  schools,  studv  clubs  and 
various  organizations,  and  many  *house  libra- 
ries* of  10  volumes  arc  borrowed  by  individuals. 
Institutions  or  individuals  wanting  only  a  few 
books  for  a  month  or  less  may  procure  them 
from  the  New  York  State  Library  by  paying 
the  return  transportation   charges.    By  means 
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of  this  library  extension  service  any  citizen  of 
the  State  may  secure  books  either  free  of  all 
charge  or  at  a  merely  nominal  cost. 

3.  Reading  Courses. —  Reading  courses  on 
various  topics  are  prepared  and  made  available 
by  libraries,  schools,  individuals  and  govern- 
mental departments  of  education  and  by  means 
of  these  guides  to  study,  {he  individual  is  enabled 
to  inform  himself  fully  on  the  subjects  covered 
by  the  courses* 

In  the  Home  Education  Department  of 
the  United  States  Bureau  of  Education  work  is 
carried  on  largely  through  personal  correspond- 
ence and  through  the  dissemination  of  reading 
courses.  In  1917  there  were  10  courses  offered 
and  approximately  100,000  copies  of  the  printed 
outlines  were  distributed  during  the  year.  The 
bureau  has  been  able  to  secure  the  co-operation 
of  libraries  and  library  commissions  in  bringing 
these  courses  to  the  attention  of  the  public  and 
in  carrying  on  the  work.  About  6,000  persons 
are  now  enrolled  in  the  National  Reading  Circle 
and  certificates  are  granted  to  persons  complet- 
ing the  courses. 

4.  Museums. —  The  rise  of  the  museum  as  a 
new  force  in  town,  city,  state  and  nation  is  one 
of  the  latest  phases  of  educational  evolution. 
The  growing  museum  influence  which  during 
the  past  quarter  of  a  century  has  been  especially 
remarkable  throughout  the  cities  of  the  United 
States  is  largely  due  to  what  may  be  called  the 
new  museum  idea,  namely  that  the  museum  is 
not  a  negative  but  a  positive  educational  force 
and  that  it  has  teaching  qualifications  peculiar 
to  itself.  The  most  important  function  of  a  pub- 
lic museum  is  that  of  usefulness  to  the  public 
in  an  educational  way.  With  the  great  resources 
at  their  command  museums  are  working  out 
plans  of  various  kinds  for  the  definite  instruc- 
tion of  the  public,  such  as  study  rooms,  illus- 
trated lectures  in  the  museum  or  elsewhere, 
tours  of  the  museum  under  trained  and  com- 
petent guides,  and  loan  collections. 

One  of  the  most  interesting  and  important 
developments  is  the  Children's  museum,  or 
Children's  room  which  is  one  of  the  results  of 
the  growing  conviction  that  the  museum  is  a 
public  educational  institution  which  should  meet 
the  needs  of  all  ages  and  classes  of  people. 

5.  Correspondence  Courses. — Certain  univer- 
sities have  especially  emphasized  correspond- 
ence-study work.  At  those  institutions  where 
this  form  of  instruction  has  had  the  longest 
trial  statistics  show  that  the  students  who  take 
advantage  of  the  opportunities  offered  by  these 
courses  to  do  a  certain  portion  of  the  work  re- 
quired for  a  degree  cannot  be  classed  among 
those  who  are  seeking  easy  methods  for  gain- 
ing credit  but  are  earnest  students  as  a  rule, 
frequently  doing  considerably  better  ^vork  than 
the  average  class-room  student. 

The  subjects  offered  are  mainly  cultural; 
those  courses  for  which  there  has  been  the 
greatest  demand  include  the  languages,  mathe- 
matics, history,  education,  political  economy 
and  technical  subjects.  A  large  number  of 
biblical  and  theological  courses  are  offered  by 
some  institutions. 

Correspondence  schools  also  play  a  large 
part  in  Home  Education,  but  instruction  by 
correspondence  can  never  take  the  place  of 
class  instruction  for  it  lacks  the  inspiration  of 
personal  contact.    As  a  means  of  heloing  am- 
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bitious  people  along  special  lines,  however,  it 
has  been  and  is  of  very  great  value.  In  the 
commercial  schools  the  great  bulk  of  examina- 
tion and  correction  of  student's  work  is  done  by 
clerks  who  are  under  the  direction  of  ex- 
perienced men,  but  the  textbooks  and  questions 
to  be  answered  are  usually  prepared  by  com- 
petent experts.  The  system  is  (<business-like* 
and  in  the  best  of  the  schools  it  is  fairly 
efficient  and  satisfactory  to  patrons.  Extensive 
advertising  and  organized  systems  of  branch 
offices  contribute  greatly  to  the  financial  success 
of  these  schools.  The  methods  of  the  stock 
company  schools  may  not  commend  themselves 
to  the  conservative  person  but  the  results  ac- 
complished have  been  in  the  right  direction. 
Schools  of  this  character  are  usually  incor- 
porated under  State  laws  and  are  managed  by 
a  board  of  directors.  It  was  from  the  Metho- 
dist camp-meeting  that  the  correspondence 
school  first  came  into  being.  The  work  at 
Chautauqua,  N.  Y.,  developed  from  a  camp 
meeting  and  as  a  part  of  that  work  correspond- 
ence classes  were  conducted.  These  were  be- 
gun in  1871  and  appear  to  constitute  the  first 
complete  plan  formally  announced  in  the 
United  States  for  correspondence  work.  For 
financial  reasons  this  branch  of  the  work  at 
Chautauqua  was  dropped  in  1900,  but  through 
it  the  way  had  been  marked  out  for  others. 
The  commercial  possibilities  of  correspond- 
ence work  were  soon  recognized,  several  busi- 
ness schools  adding  that  feature  to  their  resi- 
dent work.  Some  of  the  largest  of  the  com- 
mercial correspondence  schools  were  estab- 
lished through  the  interest  of  certain  publishing 
houses  as  a  means  of  selling  their  books. 

The  largest  of  these  educational  schools  is 
the  International  Correspondence  Schools  at 
Scranton,  Pa.  This  institution  is  representa- 
tive of  the  class  of  schools  operated  as  com- 
mercial ventures  by  stock  companies.  A  daily 
paper  published  in  Shenandoah,  in  the  coal- 
mining district  of  eastern  Pennsylvania,  had  in 
the  early  80' s  a  department  devoted  to  the  edu- 
cation of  miners  in  the  principles  of  mining  and 
from  this  beginning  has  grown  the  present 
great  organization.  These  schools  offer  over 
200  standard  courses  and  an  indefinite  number 
of  special  and  combination  courses  covering 
many  branches  of  technical  education.  There 
are  nearly  2,000  persons  employed  in  the  various 
departments  of  the  schools  in  America  alone 
and  hundreds  in  other  countries  of  the  world. 
The  schools  have  enrolled  more  than  1,850,000 
persons,  approximately  100,000  new  students 
being  enrolled  each  year.  More  than  500  ex- 
perts, instructors  and  assistants,  are  occupied 
in  writing  and  revising  the  International 
Correspondence  Schools  textbooks  and  in  ex- 
amining and  correcting  the  work  of  students. 
To  teach  successfully  by  correspondence  re- 
quires an  entirely  different  kind  of  textbook 
from  that  used  in  the  class-room  and  the  In- 
ternational Correspondence  Schools  textbooks 
constitute  the  foundation  of  this  system. 

In  regard  to  achievements  of  such  institutions 
as  the  University  of  Chicago,  'Pennsylvania 
State  College,  University  of  Wisconsin  and 
others  of  a  similar  type  nothing  but  good  may 
be  said.  They  have  carried  the  higher  educa- 
tion to  thousands  to  whom  college  walls  were 
but  a  dream.    From  the  University  of  Chicago 
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correspondence  study  reaches  literally  every 
part  of  the  world.  Through  the  Correspond- 
ence Study  Department  the  university  offers  a 
large  number  of  the  courses  given  in  the  class- 
rooms of  its  different  divisions,  and  all  non- 
resident, work  for  credit  is  conducted  through 
this  department.  Each  course  is  designed  to  be 
equivalent  to  the  corresponding  residence 
course  and  calls  for  an  equal  amount  of  work. 
No  preliminary  examination  or  proof  of 
previous  work  is  required  of  applicants  for 
correspondence  work.  At  the  Pennsylvania 
State  College  correspondence  courses  are  of- 
fered in  agriculture,  home  economics  and  in- 
dustrial education,  free  of  charge  to  any  citizen 
of  the  State.  Students  at  the  summer  session 
are  permitted  to  complete  their  work  in  cer- 
tain subjects  by  correspondence  at  a  nominal 
cost.  At  the  University  of  Wisconsin  300 
single  courses  are  offered  in  28  departmental 
lines  and  70  of  these  courses  are  in  engineering 
subjects.  Each  course  is  divided  into  units 
designated  as  assignments  and  each  assignment 
represents  six  to  eight  hours  of  work.  The  in- 
struction is  carried  on  in  three  ways ;  by  special 
lesson  sheets,  by  correction  of  the  exercises 
submitted,  and  by  personal  letters  and  other  as- 
sistance where  special  needs  are  not  otherwise 
met. 

Education  of  Adults  in  Other  Countries. 
— Schools  for  the  education  of  adults  originated 
in  England  through  the  Sunday  School  move- 
ment during  the  18th  century.  The  first  adult 
school  was  opened  in  Nottingham  in  1798  and 
has  continued  to  the  present  day.  The  move- 
ment soon  spread  to  other  parts  of  the  country 
and  though  providing  secular  instruction  it 
was  religious  in  its  association.  Parallel  with 
these  schools  were  classes  in  scientific  and  civic 
subjects.  In  1851  the  English  government 
first  made  pecuniary  grants  to  evening  schools. 
At  the  beginning  of  the  20th  century  out  of 
ivery  1,000  of  the  population  of  England  and 
Wales  about  23  persons  voluntarily  attended 
some  form  of  evening  class  on  week  days. 
Several  agencies  have  been  influential  in  the 
development  of  this  movement  —  namely  the 
University  Extension  system,  the  National 
Home  Reading  Union,  the  Y.  M.  C.  A.,  the 
Recreation  Evening  Schools  Association  and  the 
Worker's   Educational    Association. 

England  had  in  1918  a  new  education  bill 
which  provides  for  national  oversight,  national 
direction  and  compulsory  attendance  of  chil- 
dren from  five  to  14  years  of  age,  for  part 
time  continuation  schools  for  those  between  the 
ages  of  14  and  18,  for  medical  inspection,  physi- 
cal training  and  more  than  30  other  incidental 
aids  to  democratic  education  —  this  bill  will 
rrvolutionizc  education  in  England. 

University  extension  as  a  means  of  carry- 
ing hiifher  education  to  adults  has  had  an  un- 
paralleled success  in  England  and  the  progress 
of  the  movement  has  been  remarkable.  Insti- 
tuted bv  the  University  of  Cambridge  in  1873, 
adopted  by  Oxford  in  1878,  with  the  work  of 
the  London  Society  for  the  Extension  of  Uni- 
versity Teachnitf.  which  was  founded  in  1876, 
taken  over  by  the  reconstituted  University  of 
London  in  1W)»- these  three  universities  are 
the  world-wide  acknowledged  leaders  of  the 
movement.  The  original  form  of  university 
extension  teaching  has  not  declined  in  England 


as  it  has  in  the  United  States.  The  character- 
istic features  of  the  lecture  system  at  local 
centres,  with  a  class  following  the  lecture  and 
a  final  examination,  have  been  maintained 
Taking  Oxford  alone  some  500,000  persons 
have  attended  the  courses  given  tn  nearly  40,000 
lectures  by  over  200  lecturers  and  nearly  30,000 
students  nave  been  examined 

One  of  the  most  far  reaching  educational 
results  of  the  war  of  1870,  with  its  mat 
lesson  of  the  importance  ot  national  educa- 
tion, was  the  law  of  1873  passed  in  Saxony 
making  attendance  at  continuation  schools  cora- 
-  puisory  for  three  years  (that  is  up  to  17  years 
of  age)  in  that  kingdom.  The  Saxon  law  ap- 
pears to  have  been  justified  by  the  experience  of 
a  generation.  There  is  no  doubt  that  in  this 
matter  of  continuation  schools,  as  in  so  many 
other  fields  of  social  organization,  the  adoption 
of  compulsion  has  been  facilitated  by  the 
habituation  of  the  working  classes  to  compul- 
sory military  service. 

Adult  education  forms  an  important  part  of 
the  educational  work  of  Denmark  also.  Chil- 
dren of  ability  who  can  pass  the  required  ex- 
aminations are  sent  on  from  the  communal 
schools  to  the  middle  school,  gymnasium  and 
university  at  State  expense.  Most  other  chil- 
dren go  to  work  after  five  years  at  school  but 
a  fair  percentage  of  them  go  to  evening  classes 
not  only  for  technical  training  but  also  for 
higher  education  generally,  and  many  attend 
University  Extension  lectures  regularly  for 
years  after  they  leave  school.  'A  £reat  social- 
educational  movement  was  started  in  Denmark 
in  the  late  80's.  The  primary  object  of  this 
movement  which  was  organized  and  is  still 
worked  by  students  of  the  Copenhagen  Univer- 
sity, with  the  cordial  help  of  the  professors,  is 
to  draw  together  the  diverse  sections  of  the 
community,  to  weave  bonds  of  friendly  sym- 
pathy between  them  and  to  spread  the  light 
among  even  the  lowest  sections.  Students  hold 
night  schools  in  the  Copenhagen  communal  day 
schools  and  give  lessons  there  gratis  to  all  the 
working  men  and  women  who  care  to  go. 
There  arc  more  than  100  teachers  and  more 
than  2,000  are  taught.  On  Sunday  night  there 
are  free  popular  lectures  by  students  and  pro- 
fessors to  which  the  working  classes  flock  in 
thousands.  The  Danes  boast  that  in  their  coun- 
try there  is  no  Unenlightened  class  >  and  they 
do  so  with  good  reason.9 

William  R.  Watson, 
Chief   Educational   Extension    Dkision,   State 
Pshartment  of  Education.  Albany,  X.  V. 

SUPPLEMENTARY     PROCEEDINGS 

are  in  the  nature  of  a  civil  and  equitable  action 
wherebv  property  of  a  judgment  debtor  may  be 
reached,  where  said  property  cannot  be  taken 
under  the  usual  process  of  execution;  its  object 
primarily  is  to  discover  the  property  of  a  judg- 
ment debtor  which  is  subject  to  execution,  and 
to  learn  if  the  debtor  possesses  or  controls  any 
property  which  is  applicable  to  the  satisfaction 
of  the  judgment.  Any  creditor  who  has  re- 
duced his  claim  to  a  judgment  and  issued  exe- 
cution thereon  may  institute  supplementary  pro- 
ceedings, and  the  first  creditor  who  does  so  and 
prosecutes  the  proceeding  with  due  diligence 
obtains  a  prior  lien  on  the  assets  of  the  debtor. 
Supplementary  proceedings  exist  and  arc  regu- 
lated according  to  the  statutes  in  each  State; 


SUPPLICANTS  —  SUPPURATION 


51 


tome  jurisdictions  afford  much  the  same  remedy 
AiuUgh  other  means;  many  States  do  not  allow 
the   remedy  against  corporations.     In  some  ju- 
lona   certain  classes  of  property  are   ex- 
empt,   as,    for   example,    wages   earned   by   the 
within  a  specified  time  next  before  the 
institution  of  the  proceedings,  the  period  vary- 
ing with   the  statute.     Orders   for  examination 
(:li_-mentary   proceedings   are   granted   by 
a   judge    having   jurisdiction    according   to   the 
Statutes  under  which  the  right  to  maintain  the 
ding  is  derived  and  may  be  held  before  a 
judge  or  referee  appointed  for  the  purpose;  this 
order  must  be  served  upon  the  person  to  be  ex- 
amined and  it  may  be  set  aside  on  account  of 
any  defect  but  otherwise  must  be  complied  with. 
If,   from   the   examination,   it  appears  that  the 
judgment  debtor  has  in  his  possession  or  under 
Dlrol  property  or  money  by  which  a  judg- 
.  ay   be  satisfied,  the  judge  may,  in  his 
discretion,  direct  the  debtor  or  person  holding 
iiid  properly   for  him   to  deliver   the  property 
to  a  receiver  for  the  purpose  of  applying  same 
judgment.     One  who  disregards  or  diso- 
beys the  orders  of  the  judge  in  these  proceed- 
ings is  subject  to  punishment  for  contempt. 

SUPPLICANTS,  the  name  assumed  by  the 
Presbyterian  petitioners  against  the  introduction 
liLishop    Laud's   Service   Book   and   the 
Book  of  Canons  into  the  Church  of  Scotland: 
,    petition   had  no  effect  the  Supplicants 
i  I6J8  signed  the  National  Covenant  and  Con- 
cision of  Faith,  which  that  year  were  ratified 
:|m-  General  Assembly;  thereafter  they  were 

n  .is  Covenanters  (q.v.). 

SUPPLY  RAILWAYS.     Under  this  des- 

lation  are  included  all  railways,  except  com- 

railway*,   ih.it  may  be  constructed  or  used 

-  the  supply  of  an  army  in  the  field.    They 

iv    vary    from    a    light   portable    track    to    a 

jndard-gauge  road.     Their  principal  uses  ate 

o  connect  the  army  with  its  base ;  to  connect 

manem  camps  with  the  nearest  existing  rail- 

y;  to  form  a  belt  line  around  a  besieged  place 

side  the  field  of  observation;  to  form  a  belt 

:   inside   the   line  of   defense   of  a   besieged 

_ce;   for  the  movable  gun  defense,  and  for  a 

nieral  supply  line  to  supply  an  army  in  a  per- 

inent   position.     In   extreme   cases   a   railway 

f  have  to  be  constructed  to  supply  an  ad- 

cing   army   when    local   conditions   preclude 

er  means  of  transportation. 

Regardless  of  the  gauge,  the  same  underlying 

ciplcs   govern   the   construction   of  all  such 

_s,  and  having  a  plan  for  the  operation  and 

mteiiance  of  an  existing  line  of  railway,  it  is 

y  to  adapt  it  to  the  requirements  of  a  tcm- 

tary   "ne.     The  principal   considerations  that 

tern  in  planning  for  such  a  line  are  (I)  the 

lounl    of   army  supplies,   troops   and  animals 

must  be  handled;   (2)   the  time  that  can  be 

jiiited    for   its  construction;   and    (3)    the 

mot    of    transportation    necessary    to    place 

i  railway  supplies  on  the  work  which  applies 

riicularly  to  operations  beyond  the  sea.     This 

■   condition   ordinarily   necessitates   a   nar- 

,  £auge   railway   for  a   supply   railway  in   a 

jwry  beyond  the  sea.     Local  conditions,  such 

u  a   large   supply  of    standard-gauge   material 

id    rolling    stock,    may    render    advisable    the 

aiding  of  a  standard-gauge  railway  for  oper- 

'    im    a    friendly   land   base;   but    where 

ditions   extremely   favorable   to   a   standard- 


gauge  line  do  not  exist,  a  nut. 
will  probably  be  decided  upon  in  il.- 
case  of  supply  railways.  Tin-  weight  >>f  the 
materials  and  rolling  stock  is  so  much  smaller, 
the  bridges  can  be  so  much  lighter,  and  the 
earth  work  is  so  much  less  than  !"<>r  a  standard- 
gauge  road  that  the  DatTOVr-gauge  railway  is 
decidedly  easier  and  quicker  to  build_ 

In  case  an  official  report  is  desired  by  the 
commanding  general  before  he  decides  whether 
or  not  to  construct  the  line,  the  entire  survey 
and  the  estimates  must  be  finished  before  the 
report  is  made.  This  report  is  accompanied  by 
maps  and  profiles  showing  the  routes  considered 
and  the  final  location  decided  upon,  and  the 
reasons  therefor.  It  also  shows  the  approxi- 
mate cost  of  material  and  of  civilian  labor,  the 
amount  and  cost  of  rolling  stock  and  other 
equipment,  the  capacity  of  the  line  when  it  ii 
completed  and  the  time  that  will  be  necessary 
to  complete  the  work  as  desired.  In  case  it 
has  been  definitely  decided  in  advance  to  build 
the  line,  the  cost  and  lime  are  only  considered 
in  that  they  must  be  kept  as  low  as  practicable, 
and  the  survey  need  not  be  completed  before 
construction  work  begins.    See  Military  Rail- 

Edward  S.  Farbow, 
Cansullint)   Military   and   Civil  Engineer. 

SUPPOSITORY,  a  medicinal  compound 
prepared  in  the  form  of  a  cone,  sphere,  or  cyl- 
inder, for  introduction  into  the  rectum,  urethra 
or  vagina,  there  to  be  dissolved  (melting  grad- 
ually by  the  heat  of  the  body)  for  ibe  purpose 
intended,  as  action  on  inllamcd  mucous  mem- 
brane, evacuation  of  the  bowel,  etc. 


SUPPURATION,  a  morbid  process  in  ani- 
mal tissues  which  gives  rise  to  the  formation  of 
pus.  It  is  one  of  the  destructive  terminations 
of  inflammatory  action.  The  inflammatory  leu- 
cocytes, instead  of  developing  into  fibre-cells 
and  forming  tissue,  become  developed  into  pus- 
globules,  and  the  exudation  breaks  down  mote 
or  less  completely  into  a  creamy  fluid  called 
pus.  which  consists  of  these  globules  floating  in 
serum,  the  liquor  pnrfa.  Pus-globules,  as  seen 
out  of  the  body,  are  but  little  different  in  ap- 
pearance from  leucocytes  The  leucocyte,  when 
treated  with  acetic  acid,  displays  the  appearance 
of  a  nucleus  in  its  interior,  that  appearance 
being  usually  regarded  as  the  result  of  a  shrink- 
ing of  the  protoplasm  of  which  it  is  composed. 
The  pus-globule  shows  more  distinct  trace  of 
a  membrane,  and  is  frequently  many-nucleated 
when  treated  with  acid,  a  condition  which 
Rindfleisch  regards  as  indicating  a  tendency 
to  degenerate  and  break  down.  Many  of  the 
corpuscles  of  pus  display  no  difference  in  char- 
acter from  the  blood-leucocytes,  having  only 
single  nuclei,  showing  the  same  amcehoid  move- 
ments, and  heing  in  fact  obviously  the  same 
things  both  in  structure  and  function.  Suppu- 
ration is  not.  in  most  cases,  wholly  a  destruc- 
tive process,  hut  serves  also  as  one  of  the  usual 
modes  of  repair.  The  result  of  AM  process  of 
suppuration  is  thus  twofold,  being  in  part  de- 
structive and  in  part  constructive.  Suppuration 
in  the  interior  of  the  body  usually  terminates 
in  the  formation  of  an  abscess;  but  in  some 
cases  the  matter  is  diffused  through  the  inter- 
stices of  the  part,  and  is  termed  diffuse  in  flam- 
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•that  as  free  and  independent  States  they  have 
full  power  to  levy  war,  conclude  peace,  contract 
alliances,  establish  commerce,  and  to  do  all 
other  acts  and  things  which  independent  States 
may  of  right  do,39  and  for  the  support  of  this 
declaration,  with  a  firm  reliance  on  the  protec- 
tion of  Divine  Providence,  they  mutually  pledged 
to  each  other  their  lives,  their  fortunes  and  their 
sacred  honor.  From  the  hour  of  the  Declara- 
tion, the  men  who  made  it,  and  all  the  other 
statesmen  of  the  Colonies,  had  to  give  renewed 
and  constant  study  to  the  whole  science  of  gov- 
ernment. As  they  proved  able  by  force  of  arms 
to  make  good  this  declaration,  the  United 
Colonics  became  from  its  date  a  new  nation, 
over  which  Congress,  by  general  consent  and 
acquiescence,  exercised  tne  powers  of  a  general 
government,  for  all  the  purposes  of  the  very 
serious  exigency  which  had  called  it  into  exist- 
ence. But  it  was  a  government  by  Congress 
only,  with  feeble  and  undefined  powers,  without 
an  executive  and  without  a  judiciary.  While 
the  war  lasted  it  barely  sufficed,  and  afforded 
daily  object  lessons  of  its  own  defects  and  of 
what  was  required  for  a  better  government 
when  better  days  should  come. 

The  several  individual  States,  being  Absolved 
from  the  royal  charters  under  which  they  had 
before  practically  managed  their  own  affairs, 
adopted  written  constitutions,  based  in  each 
case  upon  the  sovereignty  of  the  people,  to  take 
the  place  of  the  former  dominion  of  Parliament. 
An  epoch  of  constitution  making  set  in,  during 
which  the  principles  of  representative  popular 
government  were  discussed  and  understood. 
Virginia^  the  largest  of  the  States,  the  home  of 
Washington,  Jefferson,  Madison  and  Monroe, 
who  were  to  be  four  out  of  the  first  five  Presi- 
dents of  the  United  States,  took  a  leading  part 
New  Hampshire  had  already  framed  a  tempo- 
rary form  of  government  Muring,*  as  they  said, 
"the  unhappy  and  unnatural  contest  with  Great 
Britain.*  South  Carolina  and  New  Jersey  had 
followed,  but  in  the  case  of  the  former  it  was 
expressly  declared  that  the  Constitution  estab- 
lished was  "established  until  an  accommodation 
of  the  unhappy  differences  between  Great  Bri- 
tain and  America  could  be  obtained.9 

Massachusetts,  in  1780,  with  the  utmost  pains 
and  deliberation  prepared  and  adopted  a  com- 
plete Constitution,  in  which  the  powers  of  gov- 
ernment were  carefully  distributed,  with  the 
solemn  declaration  that  neither  the  legislative, 
executive  or  judicial  department  should  ever 
exercise  the  powers  of  either  of  the  others  *to 
the  end  that  it  may  be  a  government  of  laws 
and  not  of  men.*  During  the  war  the  other 
colonies  were  engaged  in  the  same  business  of 
founding  States  upon  the  principles  of  civil  and 
religious  liberty,  embodied  in  written  constitu- 
tions. Rhode  Island  alone,  founded  by  Roger 
Williams,  the  great  apostle  of  toleration,  having 
received  from  Charles  II  in  1603  a  royal  char- 
ter, subsisted  under  it  until  1842  without  adopt- 
ing any  written  Constitution. 

But  it  was  not  only  in  the  individual  States 
that  the  framers  of  our  Constitution  were  in 
all  those  years  gathering  knowledge  and  experi- 
ence in  the  science  of  popular  government. 
From  the  very  date  of  the  Declaration,  Con- 
gress, conscious  of  the  inadequacy  of  its  pow- 
ers, even  for  the  purposes  of  carrying  on  war 
and  conducting  foreign  affairs,  entered  upon 
the  novel    and  difficult    task   of   arranging  a 


scheme  which  should  enable  it  more  efficiently 
to  conduct  those  affairs  which  were  of  common 
interest  to  all  the  people  of  the  13  States, 
and  which  no  one  of  them,  nor  all  of  them 
individually  could  control.  After  two  years 
they  adopted  and  submitted  to  the  States  what 
they  styled  ^Articles  of  Confederation  and  per- 
petual Union,*  but  it  was  not  until  March 
1781  that  the  powers  of  Congress  were  en- 
larged by  the  final  ratification  of  these  articles 
by  the  delegates  of  all  the  States.  But  this 
attempted  bond  of  union  —  a  crude  experiment 
in  the  formation  of  a  national  government  — 
proved  little  better  than  a  rope  of  sand,  and  ut- 
terly failed  to  accomplish  the  purposes  intended. 
While  the  war  lasted  the  tremendous  pressure 
of  their  common  danger  and  common  distress 
kept  the  States  together  and  made  them  obedi- 
ent to  the  request  of  Congress  which  really  had 
no  power  to  command,  but  as  soon  as  this 
external  pressure  was  taken  off,  they  fell  apart, 
and  each  asserted  its  independent  sovereignty. 
So  jealous  were  the  States,  which  had  just 
escaped  from  the  dominion  of  one  central 
power,  of  anything  which  should  seem  to  cre- 
ate dominion  over  them  in  another,  that  al- 
though upon  paper  they  had  laid  many  re- 
straints upon  their  own  action,  and  conferred 
upon  Congress  extensive  powers  over  their 
Federal  affairs,  they  had  carefully  refrained 
from  giving  any  sanction  to  those  powers  and 
from  granting  to  Congress  the  means  of  com- 
pelling obedience  to  its  enactments.  The  Ar- 
ticles provided  for  no  Federal  executive  and  for 
no  judiciary  department,  although  they  author- 
ized Congress  to  provide  for  the  settlement  of 
boundary  disputes  between  States  and  to  ap- 
point courts  of  prize  and  for  the  trial  of 
piracies  and  felonies  on  the  high  seas.  More- 
over, Congress  could  not  of  its  own  authority 
raise  a  dollar  of  money  for  revenue  or  a  single 
man  to  recruit  its  armies.  It  could  only  make 
requisitions  for  men  and  money  upon  individual 
States,  which  met  them  or  not  as  they  found 
it  convenient.  Nor  could  it  proceed  at  all  in 
the  exercise  of  the  principal  powers  nominally 
conferred  upon  it  until  nine  States  assented  to 
the  same.  One  of  the  leading  writers  of  the 
time  thus  describes  the  powers  of  Congress 
under  this  Confederation: 

*  By  this  political  compact  the  United  States  in  Congress 
assembled  have  exclusive  power  for  the  following  purposes* 
without  being  able  to  execute  one  of  them.  They  may  make 
and  conclude  Treaties,  but  can  only  recommend  the  observ- 
ance of  them.  They  may  appoint  Ambassadors,  but  cannot 
defray  even  the  expense  of  their  tables.  They  may  borrow 
money  in  their  own  name  on  the  faith  of  the  Union,  but 
cannot  pay  a  dollar.  They  may  coin  money,  but  they  cannot 
purchase  an  ounce  of  bullion.  They  may  make  war  and 
determine  what  number  of  troops  are  necessary,  but  cannot 
raise  a  single  soldier.  In  short,  they  may  declare  everything, 
and  do  nothing." 

Jud^e  Story  says  that,  strong  as  this  lan- 
guage is,  it  has  no  coloring  beyond  what  the 
naked  truth  would  justify,  and  even  Washing- 
ton himself  wrote:  aThe  Confederation  ap- 
pears to  me  to  be  little  more  than  a  shadow 
without  the  substance,  and  Congress  a  nugatory 
body,  their  ordinances  being  little  attended  to.* 
Of  course,  under  such  a  system  our  national 
affairs  drifted  steadily  and  rapidly  from  bad 
to  worse.  Interest  on  the  public  debt  could 
not  be  paid,  nor  the  ordinary  expenses  of  gov- 
ernment be  provided  for.  The  treaties  which 
had  been  made  could  not  be  carried  out,  and 
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foreign  nations  would  not  deal  in  the  way  of 
new  treaties  with  the  envoys  of  a  body  which 
had  no  head  and  no  power  to  perform  what 
they  should  agree  to  in  its  behalf.  Our  ex- 
ternal commerce  was  at  the  mercy  of  foreign 
nations,  whose  laws  contrived  for  its  destruc- 
tion, Congress  could  do  nothing  to  counteract. 
And  worst  of  all,  our  domestic  commerce, 
which  between  all  the  citizens  of  one  nation 
should  be  free  and  equal,  was  at  the  mercy  of 
the  caprice  or  selfishness  of  each  individual 
State.  There  were  many  boundary  disputes  be- 
tween States  which  threatened  civil  war.  Fed- 
eral laws  were  a  dead  letter,  without  Federal 
courts  to  expound  and  define  their  true  mean- 
ing and  operation,  or  an  executive  to  see  that 
they  were  properly  executed.  There  was  a 
general  failure  as  yet  to  realize  in  actual  en* 
joyment  the  advantages  we  had  won  by  seven 
years  of  war,  and  everything  seemed  drifting 
toward  bankruptcy,  disunion  and  anarchy.  But 
these  very  defects  of  the  Confederation,  and 
the  evils  which  resulted  from  them,  demanded 
the  constant  exercise  of  the  best  brains  in  all 
the  States  to  understand  and  to  remedy  them, 
and  opened  a  new  school  for  all  our  statesmen 
in  the  study  of  constitutional  government. 
When  Washington  had  laid  down  his  sword 
and  surrendered  his  commission  to  Congress, 
after  the  signing  of  the  treaty  of  peace  which 
acknowledged  the  independence  of  the  United 
States,  he  exhorted  his  countrymen  by  all  they 
held  dear  to  provide  for  the  establishment  of  a 
strong  and  stable  government  as  the  only  hope 
of  retaining  the  liberties  they  had  won;  and 
from  that  hour  until  the  Federal  Constitution 
was  made  and  ratified  he  and  Hamilton,  and 
Franklin  and  Madison,  and  all  the  other  great 
statesmen  who  made  it,  or  helped  to  secure  its 
adoption,  were  engaged  in  the  constant  study 
of  the  principles  of  free  government  and  in 
enforcing  them  upon  the  attention  of  their  fel- 
low citizens,  so  that  they  came  to  the  per- 
formance of  their  great  duties  in  the  Federal 
Convention  as  graduates  of  the  best  practical 
school  of  Constitutional  Law  that  the  world 
has  ever  seen. 

Their  allotted  task  was  to  create  a  National 
Government  which  should  reach,  for  its  own 
proper  purposes,  by  its  own  power,  every  man 
and  every  foot  of  territory  in  the  whole  United 
States,  and  should  at  the  same  time  leave  un- 
touched and  undiminished  the  complete  control 
by  each  State  of  all  its  internal  and  domestic 
affairs  —  which  should  be  entirely  adequate 
without  aid  from  the  States,  to  govern  the  peo- 
ple effectively  in  all  matters  that  involved  the 
general  interests  of  all,  to  deal  with  foreign 
nations  with  the  whole  power  and  resources  of 
the  entire  people  behind  it,  in  all  the  exigencies 
of  peace  and  war,  and  to  accomplish  all  this 
with  the  least  possible  vesting  of  arbitrary 
power  in  any  department  or  officer  of  the  new 
government.  They  differed  in  opinion  and  senti- 
ment on  many  points,  but  all  agreed  in  a  su- 
preme dread  of  arbitrary  power,  whether  it 
should  be  exercised  by  the  executive,  the  legis- 
lative or  the  judiciary  department,  whether  by 
a  single  man  or  by  a  majority  of  all,  for  they 
considered  that  the  majority  without  any  re- 
strictiims  upon  its  power  might  become  quite 
as  dangerous  as  any  other  despot.     They  did 


not  believe  with  my  Lord  Coke  that  absolute 
despotic  power  must  in  all  governments  reside 
somewhere.  They  carried  this  distrust  of  arbi- 
trary power  so  far  that  they  actually  tied  the 
hands  of  the  people,  whom  they  regarded  as 
the  source  of  all  political  power,  and  deprived 
them  of  the  right  to  consider  any  amendment 
of  the  Constitution  until  it  should  be  proposed 
by  a  vote  of  two-thirds  of  both  houses  of 
Congress  or  by  a  Convention  called  by  Con- 
gress, on  the  application  of  the  legislatures  of 
two-thirds  of  the  States,  and  deprived  them  of 
the  power  of  voting  directly  upon  any  amend- 
ment, which  could  only  be  ratified  by  the  legis- 
latures or  conventions  of  three- fourths  of  the 
States. 

In  other  words,  the  people  of  the  United 
States  who  ordained  the  Constitution,  deprived 
themselves  of  the  power  to  modify  it  by  the 
direct  vote  of  a  majority  or  two-thirds  or  even 
three-quarters  of  their  own  numbers,  whether 
that  number  should  be  3,000,000  or  80,000.000. 
They  must  act  deliberately  and  indirectly 
through  Congresses,  legislatures,  conventions 
and  primary  elections.  Truly  a  rare  instance  of 
political  self-restraint  at  the  basis  of  free  popu- 
lar government.  One  of  the  best  definitions 
of  the  objects  of  such  government  is  contained 
in  the  preamble  of  the  Constitution : 

"We.  the  People  of  the  United  States,  in  order  to  form  z 
more  perfect  Union,  establish  justice,  insure  domestic  tran- 
quility, provide  for  the  common  defence,  promote  the  general 
welfare  and  secure  the  blessings  of  liberty  to  ourselves  sad 
our  posterity,  do  ordain  and  establish  this  GjusUtnUop  lor 
the  United  States  of  America." 

It  was  to  ^establish  justice*  for  the  people 
of  the  United  States  that  the  Federal  judiciary, 
with  the  Supreme  Court  as  its  head,  was  cre- 
ated It  forms  the  balance  wheel  by  which  the 
affairs  of  the  nation  and  its  relation  to  the 
States  arc  kept  in  working  order,  and  is  itself 
held  in  check  by  the  power  of  the  President  to 
appoint  its  members  as  vacancies  may  occur, 
and  by  the  power  of  Congress  to  impeach  them 
for  misconduct,  to  regulate  the  measure  of  its 
appellate  jurisdiction  and  to  increase  or  diminish 
its  numbers.  The  permanent  stability  of  the 
judicial  power  is  assured  by  its  being  imbedded 
in  the  Constitution,  with  a  jurisdiction  co-ordi- 
nate with  that  of  the  executive  and  legislative 
departments,  by  the  extreme  difficulty  in  the 
way  of  any  amendment  that  would  impair  it, 
and  by  the  universal  conviction  which  the  ex- 
perience of  a  century  has  produced,  that  its 
continued  existence  with  the  full  enjoyment  of 
its  present  functions  is  absolutely  essential  to 
the  successful  working  of  our  scheme  of  popu- 
lar representative  government. 

The  great  achievement  of  the  framers  of 
the  Constitution,  was  so  to  distribute  the  powers 
of  government  between  the  States  and  the  Na- 
tion, as  to  give  the  latter  supreme  control  over 
all  subjects  that  concerned  the  general  interests 
of  all,  and  reserve  to  each  of  the  former  ex- 
clusive control  over  local  affairs  which  con- 
cerned only  its  own  territory  and  people,  and  to 
do  this  in  such  a  way  that  the  State  and  Federal 
administrations  should  not  clash  in  actual  opera- 
tion. They  knew  will  the  importance  of  a 
distribution  of  the  powers  of  government  be- 
tween the  three  great  departments.  They 
created  a  Congress  on  which  they  conferred 
legislative  powers  over  18  enumerated  subjects. 
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necessarily  involving  the  general  interests  of 
die  people  of  all  the  States  and  essential  to 
national  sovereignty,  including  the  levying  and 
collection  of  taxes  for  Federal  purposes,  the 
borrowing  of  money,  the  regulation  of  com- 
merce with  foreign  nations  and  among  the 
several  States,  the  coining  of  money,  declaring 
war,  raising  and  supporting  armies,  and  main- 
taining a  navy.  They  placed  such  limits  upon 
the  exercise  by  Congress  of  legislative  power 
as  should  prevent  its  interference  with  legiti- 
mate local  administration  by  the  States,  or  with 
the  fundamental  rights  of  the  citizens,  and 
put  such  prohibitions  upon  the  legislative  power 
of  the  States  as  should  prevent  their  interfer- 
ence with  the  general  powers  and  functions  of 
the  Federal  government.  They  vested  the 
executive  power  of  the  Federal  government  in 
the  President,  who  was  made  commander-in- 
chief  of  the  army  and  navy  and  of  the  militia 
of  the  States  when  called  into  the  service  of 
the  United  States.  He  was  granted  power  to 
pardon  offenders  against  the  United  States,  to 
make  treaties,  provided  two- thirds  of  the  Senate 
concur,  to  have  a  veto  power  over  acts  of  Con- 
gress, which  could  be  overridden  only  by  a  vote 
of  two-thirds  on  reconsideration.  He  was 
also  to  nominate,  with  the  advice  and  consent 
of  the  Senate,  ambassadors,  judges  and  all  the 
principal  officers  of  the  United  States,  to  recom- 
mend to  the  consideration  of  Congress  such 
measures  as  he  should  judge  necessary  and 
proper,  to  commission  all  officers  of  the  United 
States,  and  to  take  care  that  the  laws  should 
be  faithfully  executed. 

And,  finally,  to  secure  the  absolute  su- 
premacy of  the  Federal  government  over  all 
matters  of  Federal  cognizance,  it  was  expressly 
provided  that  *this  Constitution  and  the  laws 
of  the  United  States  which  shall  be  passed  in 
pursuance  thereof,  and  all  treaties  made  under 
the  authority  of  the  United  States,  shall  be  the 
supreme  law  of  the  land,  and  the  judges  of 
every  State  shall  be  bound  thereby,  anything  in 
the  Constitution  or  laws  of  any  State  to  the 
contrary  notwithstanding.*  This  making  the 
Federal  Constitution  and  treaties  made,  and 
laws  of  Congress  passed  under  its  authority, 
the  supreme  law  of  the  land  is  the  key  of  our 
dual  system  of  government,  as  the  omnipotence 
of  Parliament  is  the  key  of  the  British  Con- 
stitution. But  the  Federal  government,  though 
supreme  within  the  limits  prescribed,  is  not 
omnipotent;  it  must  keep  within  those  limits. 
By  the  10th  amendment,  passed  immediately 
after  the  adoption  of  the  Constitution,  to  pre- 
vent Congress  from  meddling  with  the  domestic 
concerns  of  the  States,  or  exercising  powers 
not  granted  to  them,  it  was  expressly  provided 
that  the  powers  not  delegated  to  the  United 
States  by  the  Constitution,  nor  prohibited  by 
it  to  the  States,  are  reserved  to  the  States  re- 
spectively, or  to  the  people. 

Thus  the  people  of  the  United  States  created 
for  themselves  two  separate  and  distinct  gov- 
ernments, each  ffof  the  people,  by  the  people,  and 
for  the  people,*  each  independent  and  exclusive 
of  the  other  within  its  own  scope  and  sphere, 
and  each  able,  without  aid  from  the  other,  to 
reach  for  its  own  purposes,  by  its  own  authority, 
every  person  and  every  foot  of  land  within  its 
territory.  Complex  as  it  may  appear  to  people 
living  under  other  forms  of  government,  this 


dual  system  has  worked  very  simply,  smoothly, 
and  harmoniously  from  the  beginning  until  now, 
except  for  the  single  occasion  when  the  terrible 
question  of  slavery  proved  to  be  too  much  for 
all  the  departments  of  government  combined, 
and  could  only  be  settled  by  our  long  years  of 
Civil  War.  But  how  has  this  marvelous  result 
been  accomplished?  How  has  it  been  possible 
for  these  two  governments,  each  of  prescribed 
and  limited  powers,  and  each  department  of 
both  similarly  defined,  to  act  independently  and 
at  the  same  time  harmoniously  over  the  same 
people  ?  By  what  magical  force  has  each  power, 
State  and  Federal,  been  kept  within  its  own 
limits?  What  has  prevented  constant  and  hope- 
less conflict  between  State  functions  and  offi- 
cials, and  Federal  functions  and  officials,  be- 
tween State  and  Nation,  and  between  State  and 
State,  originally  13  in  number  and  now  48? 
How  has  it  been  possible  to  secure  the  due  pro- 
tection of  the  law  to  the  citizens  of  one  State 
in  each  of  the  other  States,  and  the  rights  of 
aliens  against  local  prejudice  and  discrimination 
in  any  State,  and  how  has  the  faith  of  treaties 
been  preserved  in  every  locality?  These,  and  a 
thousand  other  similar  questions  and  doubts  as 
to  the  successful  working  of  our  system,  are 
answered  by  pointing  to  the  Supreme  Court 
created  by  the  Constitution,  and  to  the  Federal 
courts  inferior  to  it  created  by  Congress,  in 
which  the  judicial  power  of  the  United  States 
is  vested,  a  power  which,  as  has  been  said,  is 
co-ordinate  and  cb-extensive  with  the  executive 
and  legislative.  Over  whatever  region  Congress 
may  attempt  to  legislate  or  the  President  to 
execute  its  laws,  there  the  judicial  power  ex- 
tends, to  pass,  if  need  be,  upon  the  legality  of 
their  acts  and  the  validity  of  their  laws.  The 
Constitution,  and  each  of  its  provisions,  is  su- 
preme over  President,  Congress,  Courts  and 
States,  and  the  valid  laws  of  Congress,  and 
treaties  made  under  the  authority  of  the  United 
States,  are  the  supreme  law  of  the  land  for  all 
its  people,  and  for  the  courts,  legislatures,  and 
governors  of  each  State.  The  Supreme  Court 
is  the  final  judge  of  the  validity  of  all  laws 
passed  by  Congress  or  by  the  legislatures  of 
each  of  the  48  States,  when  brought  to  the 
test  of  the  Constitution  of  the  United  States, 
and  of  the  legality  of  all  official  acts  when 
brought  to  the  same  test.  It  and  the  Federal 
courts  inferior  to  it  furnish  the  vehicle  by 
which  the  judicial  power  of  the  United  States 
is  carried  into  the  whole  of  its  vast  territory, 
to  administer  justice  within  the  limits  prescribed 
to  it,  to  enforce  the  Federal  laws  and  to  punish 
offenders  against  them. 

The  third  article  of  the  Constitution  is 
marvelously  brief  and  simple.  The  judges,  ac- 
cording to  that  good  old  rule  which  has  worked 
so  well  in  England  since  the  days  of  William 
and  Mary,  are  to  hold  their  offices  during  good 
behavior,  and  can  only  be  removed  by  impeach- 
ment, and  their  compensation  shall  not  be 
diminished  during  their  continuance  in  office. 
The  Supreme  Court  has  original  jurisdiction 
only  in  cases  affecting  ambassadors,  public 
ministers  and  consuls,  and  in  those  in  which 
a  State  shall  be  a  party.  The  first  branch  of 
this  original  power  has  seldom  been  invoked, 
but  over  and  over  again  a  great  State  has  been 
brought  to  its  bar  by  another  State  to  settle 
boundary  disputes,  always  the  most  dangerous 
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to  the  peace  of  adjoining  States,  and  in  each 
instance  its  decree  has  been  submitted  to  with 
implicit  obedience  —  a  most  unique  judicial 
power,  and  a  most  convincing  example  to  per- 
suade all  nations  to  settle  these  most  perilous 
questions  by  arbitration.  It  has  been  well  said 
•that  the  provision  that  the  judicial  power 
created  by  the  people  shall  be  the  arbiter  be- 
tween the  States  themselves,  in  all  their  contro- 
versies with  each  other,  marks  the  highest  level 
ever  attained  in  the  progress  of  representative 
government.0  Tocqueville  says:  *In  the  na- 
tions of  Europe  the  courts  of  justice  arc  only 
called  upon  to  try  the  controversies  of  private 
individuals,  but  the  Supreme  Court  of  the 
United  States  summons  sovereign  powers  to  its 
bar.1  John  Stuart  Mill  declares  it  to  be  *the 
first  example  of  what  is  now  one  of  the  most 
prominent  wants  of  civilized  society,  a  real  in- 
ternational tribunal.0  In  all  other  matters  the 
jurisdiction  of  the  Supreme  Court  is  only  ap- 
pellate. The  judicial  power  extends  only  to 
cases  as  they  arise  between  party  and  party,  and 
in  the  Supreme  Court  as  they  come  to  it  mostly 
by  appeal  from  the  inferior  Federal  courts,  or 
by  writ  of  error  to  the  State  courts. 

The  courts  of  the  United  States  exercise  no 
supervision  over,  or  interference  with  the  Presi- 
dent or  Congress,  or  the  legislatures  of  the 
States.  They  have  no  veto  power.  They  do  not 
lie  in  wait  for  acts  of  Congress,  to  strangle 
them  at  their  birth.  They  have  no  jurisdiction 
to  pronounce  any  statute,  either  of  a  State  or 
of  the  United  States,  void  because  irreconcilable 
with  the  Constitution,  except  as  they  are  called 
upon  to  adjudge  the  legal  rights  of  litigants  in 
actual  controversies.  They  simply  pass  upon 
the  rights  of  parties  as  they  come  before  them, 
and  if  a  provision  of  the  Constitution,  or  of  a 
Federal  statute,  or  a  treaty  is  invoked  for  or 
against  a  right  claimed  or  denied,  they  interpret 
the  Constitution,  the  law,  or  the  treaty,  and 
determine  the  right.  In  this  way,  and  in  this 
way  only  if  an  act  of  Congress  or  of  a  State 
legislature  is  claimed  to  be  invalid,  or  an  official 
act  is  claimed  to  be  illegal  under  the  Constitu- 
tion of  the  United  States,  and  the  decision  of 
that  question  is  vital  and  necessary  to  determine 
the  rights  of  the  parties,  they  perform  the  ordi- 
nary duty  of  interpretation,  and  declare  the 
validity  or  invalidity  of  the  act,  and  so  deter- 
mine the  right  between  the  parties  before  them 
in  that  particular  case,  and  for  no  other  purpose, 
and  this  may  happen  months  or  years  after  the 
enactment  of  the  statute. 

The  Supreme  Court  performs  no  duties 
except  judicial  duties.  So,  when  in  1794  Presi- 
dent Washington  requested  the  opinions  of  the 
judges  on  the  construction  of  the  treaty  with 
France  of  1778,  they  declined  to  comply,  and 
when  an  early  Congress  enacted  that  certain 
pension  claims  should  be  considered  and  passed 
upon  by  the  Federal  courts,  the  Supreme  Court 
upheld  them  in  refusing  to  act  under  it,  upon 
the  ground  that  the  power  proposed  to  be  con- 
ferred was  not  judicial  power  within  the  mean- 
ing of  the  Constitution.  Nor  will  the  court  give 
a  hearing  to  a  fictitious  or  collusive  case,  con- 
trived to  raise  a  question  as  to  the  validity  of 
a  statute.  Keeping  strictlv  within  the  limit  pre- 
scribed to  it  of  exercising  only  judicial  power, 
the  Federal  judiciary  has  steadily  refrained  from 
exercising  any  political  power,  which  belongs 


exclusively  to  Congress  and  the  President,  and 
so  it  has  been  brought  into  no  collision  with  the 
other  departments.  It  will  not  even  indulge  in 
discussions,  or  express  opinions  upon  purely 
political  questions.  All  attempts,  for  instance, 
to  induce  it  to  interfere  either  to  restrain  or 
compel  the  President  in  the  exercise  of  his 
power  to  see  that  the  laws  are  faithfully  exe- 
cuted have  failed.  In  the  case  of  foreign  na- 
tions, as  well  as  in  that  of  the  sovereign  States 
of  the  Union,  the  government  acknowledged 
by  the  President,  or  by  the  President  and  Con-# 
gress,  is  always  recognized  by  the  Supreme' 
Court.  In  all  such  questions  as  are  purely 
political  it  holds  itself  bound  by  the  acts  of 
the  other  departments.  So  the  question  whether 
and  upon  what  conditions  aliens  shall  be  ex- 
cluded from  the  United  States,  belonging  to 
the  political  departments  of  the  government,  the 
court  refused  to  express  any  opinion  upon  the 
wisdom,  the  policy,  or  the  justice  of  the  meas- 
ures enacted  by  Congress  in  the  exercise  of  the 
powers  confided  to  it  by  the  Constitution  over 
that  subject.  Thus  it  constantly  sets  the  ex- 
ample to  each  of  the  other  departments  of  the 
government  of  minding  its  own  business,  and 
keeping  strictly  within  its  assigned  province. 
But,  careful  as  the  judges  are  to  confine  the 
exercise  of  the  Federal  judicial  power  to  cases 
as  they  arise,  that  power  does  extend  to  *a11 
cases  of  law  and  equity  arising  under  the  Con- 
stitution, the  laws  of  the  United  States,  and 
treaties  made  under  their  authority,  to  all 
cases  affecting  ambassadors,  other  public  minis- 
ters and  consuls,  and  to  all  cases  of  admiralty 
and  maritime  jurisdiction1;  and  whenever  any 
such  case  does  come  before  the  Supreme  Court 
it  must  take  cognizance  of  it,  and  it  cannot 
shrink,  and  never  has  shrunk,  from  determin- 
ing the  question  of  private  right  so  arising.  It 
is  under  these  clauses  that  its  unique  and  pe- 
culiar function  of  testing  the  validity  of  State 
laws  and  constitutions  and  of  Federal  statutes. 
?nd  the  legality  of  the  acts  of  State  and  Federal 
officers  arises. 

The  remainder  of  the  Federal  judicial  power 
depends  wholly  upon  the  character  of  the  parties 
to  the  controversy.  It  extends  *to  controversies 
to  which  the  United  States  shall  be  a  party* 
This  enables  the  Federal  courts  to  enforce  the 
acts  of  Congress,  civil  and  criminal,  against  all 
persons  within  the  realm;  €to  controversies  be- 
tween two  or  more  States,*  the  purpose  of  which 
has  already  been  indicated,  as  making  the 
Supreme  Court  the  arbitrator  and  peacemaker 
between  sovereign  States;  to  "controversies  be* 
tween  a  State  and  citizens  of  another  State, 
between  citizens  of  different  States,  between 
citizens  of  the  same  State  claiming  lands  under 
grants  of  different  States,  and  between  a  State, 
or  the  citizens  thereof,  and  foreign  States,  citi- 
zens, or  subjects.*  It  was  wisely  concluded  that 
in  all  such  cases  justice  would  be  safer  and 
surer,  against  State  or  local  interest,  prejudice 
or  passion,  in  courts  representing  and  vested 
with  the  authority  of  the  whole  nation,  than  in 
the  courts  of  the  State  of  an  interested  party, 
and  that  foreigners  especially  should  have  the 
right  to  have  their  causes  heard  and  decided  by 
national  tribunals.  These  clauses,  which  make 
jurisdiction  dependent  upon  the  citizenship  or 
character  of  the  parties,  have  been  a  prolific 
source  of  litigation  in  the  Federal  courts,  have 


8UPRSME  COURT  OF  THE  UNITED  STATES 


57 


opened  to  them  the  entire  field  of  law  and 
equity ;  have  extended  their  adjudications  to  the 
whole  body  of  jurisprudence,  and  have  given 
to  the  decisions  of  the  Supreme  Court,  by  rea- 
son of  the  weight  and  force  of  character  of  the 
court  and  its  members,  a  commanding  authority 
with  the  State  courts,  and  persuasive  influence 
with  foreign  tribunals.  But  in  this  department 
of  its  functions  the  Supreme  Court  does  not 
differ,  in  the  scope  of  its  powers  and  duties, 
from  the  courts  of  last  resort  of  other  nations, 
and  its  distinctive  and  peculiar  character  is  not 
involved.  The  power  of  the  court  to  declare 
State  and  Federal  statutes,  and  the  acts  of  the 
National  and  State  executive  officers  invalid, 
as  being  in  violation  of  the  Constitution  of  the 
United  States,  naturally  attracts  the  attention 
of  foreign  observers. 

In  the  130  years  of  its  existence    the  court 
has  pronounced  33  acts  of  Congress,  and  more 
than  225  State  statutes,  to  be  in  conflict  with 
the  Federal  Constitution,  and  therefore  invalid, 
and  in  each  instance  there  has  been  complete 
and  peaceful  acquiescence  in  the  decision.     So 
that  instead  of  being  a  disturbing  element,  the 
exercise  of  this  power  confirms  the  peaceful 
relation  between  the  States  and  the  Nation,  and 
beween  the  States  as  among  themselves,  pro- 
tects foreign  nations  from  the  breach  of  treaties, 
and  conserves  the  rights  of  property  and  con- 
tract, and  the  fundamental  rights  of  personal 
liberty.     The   Constitution   provides    that    ano 
State  shall  pass  any  law  impairing  the  obliga- 
tion of  contracts,*  and  the  aid  of  the  court  has 
often  been  invoked  for  protection  against  the 
attempts  of  States  to  violate  this  prohibition.  The 
framers  of  the  Constitution  believed,  and  the 
people  of  the  United  States,  in  view  of  the  suc- 
cessful operation  of  this  prohibition  for  more 
than  a  century,  believe  that  the  States  ought 
not  to  be  permitted  to  intervene  between  the 
parties  to  a  contract,  to  destroy  or  impair  the 
binding   force   of   terms   by  which   they   have 
agreed  to  be  bound,  and  that  such  intervention 
is  contrary  to  the  principles  of  popular  govern- 
ment   It  is  true  that  in  the  days  that  tried  men's 
souls  before  the  adoption  of  the  Federal  Con- 
stitution   many    attempts    had    been    made    by 
States    to   intervene    for   this    purpose,    which 
doubtless  led  to  the  adoption  of  this  clause. 

Mr.  Hamilton,  in  the  Federalist  classing 
such  laws  with  bills  of  attainder  and  ex  post 
facto  laws,  which  are  prohibited  by  the  same 
clause,  says: 

"  Laws  impairing  the  obligation  of  contracts  are  contrary 
to  the  first  principles  of  the  social  compact,  and  to  every 
principle  of  sound  legislation.  They  are  prohibited  by  the 
spirit  and  scope  of  the  State  constitutions.  Our  own 
experience  has  taught  us,  nevertheless,  that  additional  fences 
against  these  dangers  ought  not  to  be  omitted.  Very  prop- 
erly, therefore,  have  the  Convention  added  this  constitutional 
bulwark  in  favor  of  personal  security  and  private  rights. 
And  I  am  much  deceived  if  they  have  not.  in  so  doing,  as 
faithfully  consulted  the  genuine  sentiments  as  the  undoubted 
interests  of  their  constituents.  The  sober  people  of  America 
are  weary  of  the  fluctuating  policy  which  has  directed  the 
public  councils.  They  have  seen  with  regret  and  indignation 
that  sudden  changes  and  legislative  interferences  in  cases 
•fleeting  personal  rights,  become  jobs  in  the  hands  of  enter- 
prising and  influential  speculators,  and  snares  to  the  more 
industrious  and  less  informed  part  of  the  community.  They 
bave  seen,  too,  that  one  legislative  interference  is  but  the  first 
link  of  a  long  chain  of  repetitions,  every  subsequent  interfer- 
ence being  naturally  produced  by  the  effects  of  the  preceding. 
They  very  rightly  inter,  therefore,  that  some  thorough  reform 
a  wanting  which  will  banish  speculations  on  public  measures, 
inspire  a  general  ^prudence  and  industry,  and  give  a  regular 
course  to  the  business  of  Society." 


In  the  celebrated  Dartmouth  College  case  the 
protection  of  this  clause  was  invoked  by  the 
trustees  of  the  college,  to  recover  its  property 
from  a  person  who  held  it  for  new  trustees 
under  the  authority  of  a  law  of  the  State  of 
New  Hampshire.  In  1769,  King  George  III  by 
royal  charter  incorporated  12  persons,  therein 
named  as  *The  Trustees  of  Dartmouth  Col- 
lege,* granting  to  them  and  their  successors 
the  usual  corporate  privileges  and  powers,  and 
authorizing  the  trustees  who  were  to  govern 
the  college  to  fill  up  all  vacancies  which  may 
be  created  in  their  own  body.  The  application 
by  the  founder,  who  had  already  established  the 
college,  was  for  a  charter  to  incorporate  a 
religious  and  literary  institution,  and  stated 
that  large  contributions  had  been  made  for  the 
object,  which  would  be  conferred  upon  the 
corporation  as  soon  as  it  was  created,  and  on 
the  faith  of  the  charter  the  property  was  con- 
veyed to  it.  After  the  Revolution  (in  1816),  the 
legislature  of  New  Hampshire  passed  an  act 
increasing  the  number  of  trustees  to  21,  giving 
the  appointment  of  the  additional  members  to 
the  governor  of  the  State,  and  creating  a  board 
of  overseers  with  power  to  inspect  and  control 
the  most  important  acts  of  the  trustees.  Admit- 
ting that  the  provision  of  the  Constitution  em- 
braced only  contracts  which  respect  property  or 
some  object  of  value,  and  which  confer  rights 
which  may  be  asserted  in  a  court  of  justice, 
and  did  not  refer  to  grants  of  political  power 
or  to  acts  creating  institutions  to  be  employed 
in  the  administration  of  government  or  of  pub- 
lic property,  or  in  which  the  State  as  a  govern- 
ment was  alone  interested,  the  court  after  most 
mature  consideration  reached  the  conclusion, 
that  the  charter  was  a  contract  which  secured 
to  the  trustees  the  property  and  control  of  the 
college  -r-  a  contract  made  upon  valuable  con- 
sideration —  for  the  security  and  disposition  of 
property,  and  on  the  faith  of  which  real  and 
personal  property  had  been  conveyed  to  the 
institution,  and,  therefore,  a  contract,  the  obli- 
gation of  which  could  be  impaired  without  a 
violation  of  the  Constitution  of  the  United 
States.  It  held  that  the  statute  of  New  Hamp- 
shire did  impair  it,  and  was,  therefore,  void, 
and  rendered  judgment  restoring  the  property 
and  control  of  the  college  to  the  trustees  who 
represented  the  founder.  The  opinions  of 
Chief  Justice  Marshall  and  Judge  Story  are 
masterpieces  of  judicial  reasoning,  and  the 
principles  laid  down  by  them  have  ever  since 
prevailed.  In  56  cases  decided  by  the  court, 
acts  of  State  legislatures  have  been  declared 
invalid  in  accordance  with  these  principles, 
because  they  impaired  the  obligation  of  con- 
tracts, and  it  is  not  too  much  to  say  that, 
instead  of  having  a  disturbing  or  disintegrat- 
ing effect  upon  civil  society,  these  decisions 
have  done  more  than  any  other  single  cause  to 
inculcate  a  reverence  for  the  law,  and  for  the 
sanctity  of  the  right  of  private  property, 
which  is  one  of  the  chief  objects  of  free 
government. 

It  is  true  that  the  constitutional  prohibition 
against  laws  impairing  the  obligation  of  con- 
tracts does  not  expressly  apply  to  Congress. 
In  the  convention,  Mr.  Gerry,  a  prominent  dele- 
gate from  Massachusetts,  made  a  motion  that 
Congress  ought  to  be  hud  under  the  like  pro- 
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hibition,  but  found  no  seconder.  But  in  the 
amendments  which  were  proposed  by  Congress 
at  its  first  session,  almost  as  conditions  on 
which  many  of  the  States  had  adopted  it  and 
which  were  quickly  ratified,  other  restraints 
were  laid  upon  Congress  which  had  the  like 
effect.  It  was  expressly  declared  that  no  per- 
son shall  be  deprived  of  life,  liberty  or  prop* 
erty  without  due  process  of  law,  nor  shall 
private  property  be  taken  for  public  use  with- 
out just  compensation,  and  Congress  is  hound 
by  these  prohibitions.  No  matter  what  the 
emergency,  it  cannot  violate  these  fundamental 
principles  of  personal  rights.  The  court  has 
held  that  the  United  States  cannot,  any  more 
than  a  State,  interfere  with  private  rights  ex- 
cept for  legitimate  governmental  purposes, 
that  they  arc  as  much  bound  by  their  con- 
tracts as  are  individuals,  that  if  they  repudiate 
their  obligations  it  is  as  much  repudiation, 
with  all  the  wrong  and  reproach  that  term 
implies,  as  it  would  be  if  the  repudiator  had 
been  a  State,  a  municipality  or  a  citizen.  But 
strict  and  earnest  as  the  court  has  been  in 
enforcing  its  constitutional  prohibition  against 
laws  impairing  the  obligation  of  contracts,  it 
has  been  ready  to  recognize  and  give  full  force 
and  effect  to  the  statutes  of  other  nations  which 
imposed  no  such  prohibition  on  the  law-making 
power. 

The  Canada  Southern  Railway  Company, 
under  its  charter  granted  by  the  Dominion  of 
Canada,  had  issued  its  bonds  at  a  high  rate  of 
interest,  and  had  sold  them  in  New  York  to 
citizens  of  the  United  States,  but  getting  into 
difficulties  the  company  devised  a  scheme  of 
arrangement,  which  was  enacted  by  the  Do- 
minion Parliament,  by  which  the  interest  on 
the  bonds  outstanding  was  scaled  down  to  a 
lower  rate  without  the  consent  of  the  bond- 
holders, a  clear  case  of  impairing  the  obliga- 
tion of  a  contract.  The  landholders  appealed 
to  the  Supreme  Court,  which  held  that  the 
•Arrangement  Act*  was  valid  in  Canada,  and 
bound  non-assenting  bondholders  there  by  force 
of  the  scheme;  that  as  it  did  have  that  effect 
in  Canada,  the  courts  of  the  United  States 
should  give  it  the  same  effect,  even  as  against 
citizens  of  the  United  States  whose  rights 
accrued  in  the  United  States  before  its  passage ; 
that  there  was  no  constitutional  prohibition  in 
Canada  against  the  passing  of  laws  impairing 
the  obligation  of  contracts,  and  that,  under 
these  circumstances,  the  true  spirit  of  inter- 
national comity  required  that  schemes  of  this 
character,  legalized  at  home,  should  be  recog- 
nized in  other  countries. 

The  clause  of  the  Constitution  giving  Con- 

?tcss  the  power  to  regulate  commerce  with 
oreign  nations  and  between  the  States,  has 
been  another  fruitful  source  of  business  in  the 
Supreme  Court  in  the  way  of  testing  the  valid- 
ity of  State  laws.  At  the  outset  of  steam  navi- 
gation, the  State  of  New  York  undertook  to 
reward  Robert  Fulton  for  his  invention  and 
enterprise  by  an  act  giving  him  the  monopoly 
of  navigating  by  fire  or  steam  all  the  waters 
within  the  jurisdiction  of  the  State.  Under 
this  act  the  assignee  of  Fulton  had  commenced 
running  a  line  of  boat*  l>etwccn  certain  ports 
of  New  Jersey  and  New  York,  and  obtained 
from  the  State  courts  of  New  York  an  injunc- 
tion to  restrain  the  owners  of  an  opposition 


line  of  boats,  put  on  between  the  same  ports, 
from  entering  the  waters  of  New  York  State 
with  their  boats.  But  the  Supreme  Court  held, 
upon  appeal,  that  the  New  York  enactment  was 
in  conflict  with  the  power  of  Congress  to  regu- 
late commerce,  and  with  its  acts  in  relation  to 
commerce,  and  upon  this  ground  vacated  the 
injunction  and  established  the  right  of  all  ves- 
sels to  enter  the  port  of  New  York  under  the 
authority  of  Congress.  It  was  held  that  by 
virtue  of  the  constitutional  clause  referred  to, 
Congress  had  exclusive  authority  to  regulate 
commerce  in  all  its  forms  in  all  the  navigable 
waters  of  the  United  States,  their  bays,  rivers 
and  harbors,  and  to  make  navigation  free  to  aD 
without  and  restraint  or  interference  from  any 
State  legislature.  By  a  long  series  of  deci- 
sions that  followed  under  the  commerce  clause 
the  court,  with  inflexible  firmness  and  far- 
reaching  sagacity,  established  the  absolute  su- 
premacy of  the  nation  over  the  whole  sub* 
ject  of  commerce,  navigation,  travel  and  inter* 
course  between  the  States,  which  went  far  to 
strengthen  the  power  of  the  Union.  At  the 
same  time  they  secured  to  the  citizens  of  every 
State  the  full  enjoyment  of  the  privileges  and 
immunities  of  citizens  in  all  the  other  States, 
and  also  that  absolute  freedom  of  internal  trade 
throughout  the  country  which  has  so  vastly 
promoted  the  prosperity  of  the  people. 

The  influence  of  the  court  in  maintaining 
the  faith  of  treaties  has  been  powerful  and  far 
reaching.  By  the  treaty  of  peace  with  Great 
Britain,  in  1783,  it  was  agreed  that  British 
creditors  should  'meet  with  no  lawful  impedi- 
ments11 in  the  collection  of  their  claims;  and 
the  Constitution  said  that  treaties,  like  laws, 
made  under  its  authority,  should  be  the  supreme 
law  of  the  land.  Various  attempts  had  been 
made  by  several  States,  before  the  adoption  of 
the  Constitution,  to  impede  or  prevent  the  col- 
lection of  such  claims.  The  subject  provoked 
bitter  and  exciting  controversies,  hut  the  court, 
against  the  contention  of  John  Marshall  him- 
self, then  at  the  bar,  held  that  the  treaty  was 
supreme,  and  equal  in  its  effect  to  the  Constitu- 
tion itself,  in  overruling  all  State  laws  upon 
the  subject,  and  that  its  woids  were  as  strong 
as  the  wit  of  man  could  devise  to  override  aU 
obstacles  directed  against  the  recovery*  of  such 
debts.  Of  course,  any  such  law  passed  by  a 
State  after  the  treaty  contrary  to  its  terms 
would  be  void. 

Perhaps  the  most  striking  illustration  of 
the  power  of  the  court  to  declare  acts  of  Con- 
gress itself  invalid,  as  contrary  to  the  Consti- 
tution, was  the  celebrated  Income  Tax  (q.v.) 
case.  Congress  in  1X94  had  passed  a  General 
Revenue  Law,  certain  sections  of  which  im- 
posed an  income  tax  upon  all  incomes  exceed- 
ing a  certain  amount  named.  This  tax  was 
levied  indiscriminately  upon  all  incomes  alike, 
from  whatever  source  derived,  whether  from 
the  rents  of  real  estate,  the  income  of  invested 
personal  property  or  from  earnings.  But  the 
Constitution  had  ordained  that  direct  taxes 
should  be  apportioned  among  the  several  States 
according  to  the  numbers  of  their  respective 
populations,  in  contradistinction  to  duties,  im- 
posts and  excises,  which  should  be  uniform 
throughout  the  United  States.  It  was  con- 
tended  by  those  who  challenged  the  validity 
of  the  law.  that  taxes  on  rent,  and  taxes  on 
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the    income    derived    from    invested   personal 
property,  were  direct  taxes  within  the  meaning 
of  the  Constitution,  and  that  instead  of  being 
levied  uniformly,  man  for  man,  throughout  the 
United   States,   they  should  have  been  appor- 
tioned among  the  several  States  according  to 
population.    The  difference  was  very  consider- 
able and  substantial.    The  effect  of   the  act, 
if  sustained,  would  be  to  throw  the  principal 
burden   of   the  tax  upon  a  few  large  States, 
in  which  the  relative  proportion  of  wealth  was 
in  excess  of  the  relative  proportion  of  popula- 
tion, and  to  exempt  the  other  States  propor- 
tionally from  their  constitutional  share  of  the 
tax.    The  opponents  of  the  income  tax  also 
insisted  that  any  inequality,  which  should  arise 
from  its  being  apportioned  among  the  States 
according  to  population,  was  an  inequality  con- 
templated by  the  f ramers  of  the  Constitution, 
and  was  intended  to  prevent  an  attack  upon 
accumulated  property  by  mere  force  of  num- 
bers.   The  court,  against  vehement  and  power- 
ful opposition  at  the  bar,  and  from  a  formidable 
minority  of  the  members  of  the  court  itself, 
took  this  view,  and  declared  the  tax  to  have 
been  laid  unconstitutionally,  so  far  as  it  affected 
incomes    from    rents   and    from  invested   per- 
sonal   property.     And    as    the    invalid    por- 
tions    constituted     so     large     a     proportion 
of  the   whole  income  tax   levied  by  the  act, 
that  Congress   could  not  be  deemed  to   have 
intended    to    impose    the    rest    without    them, 
it  further  adjudged  that  all  the  income  tax 
provisions  of  the  act,  which  constituted  a  single 
and  entire  scheme,  must  be  held  void.    There 
were  some  popular  protests  against  the  deci- 
sion, and  direful  prophecies  that  it  would  dis- 
able  the   nation   in    future   emergencies    from 
raising  the  revenue  it  needed,  but  no  such  re- 
sults have  yet  appeared.    Congress,  in  its  sub- 
sequent enactments,  has  conformed  to  the  deci- 
sion, and  when  the  war  with  Spain  came  on, 
and  an  immensely  enlarged  revenue  was  needed 
at  once,    it    found   no    difficulty    in    imposing 
taxes  constitutionally  and  so  successfully  that, 
the  year  after  the  war  closed,  the  Treasury 
was  found  to  be  burdened  with  so  great  a  sur- 
plus that  the  entire  body  of  war  taxes  had  to 
be  repealed  at  once.    The  same  case  contains 
a  fine  illustration  of  the  power  of  the  court 
to  protect  the  States  in  the  exercise  of  their 
legitimate  power  to  manage  their  own  affairs 
from  interference  by  the  Federal  government. 
The  income  tax  was  levied  also  upon  income 
derived  from  the  interest  upon  bonds  issued  by 
municipal   corporations,   which   were  but  civil 
divisions  of  the  States,  and  the  court  held  that 
as  a  tax  upon  the  income  of  municipal  bonds 
tended  to  cripple  the  power  of  the  local  au- 
thorities to  raise  money  for  the  purposes  of 
local  government,  it  was  not  within  the  power 
of  the  Federal  government  to  impose  it,  any 
more  than  it  would  be  constitutional  tor  the 
States  to  impair  the  power  of  the  Federal  gov- 
ernment to  raise  money  for  Federal  purposes 
by  taxing  its  bonds. 

By  the  adoption  of  the  14th  Amendment 
(q.v.;,  to  meet  the  conditions  resulting  from 
the  abolition  of  slavery  at  the  close  of  the  Civil 
War,  new  restraints  were  imposed  upon  the 
States,  the  consideration  of  which  has  largely 
occupied  the  attention  of  the  Supreme  Court. 
It  provides  that  €No  State  shall  make  or  en- 


force any  law  which  shall  abridge  the  privileges 
or  immunities  of  citizens  of  the  United  States ; 
nor  shall  any  State  deprive  any  person  of  life, 
liberty  or  property  without  due  process  of  law ; 
nor  deny  to  any  person  within  its  jurisdiction 
the  equal  protection  of  the  laws.'  Doubtless 
this  amendment  was  primarily  intended  for  the 
protection  of  the  newly  emancipated  slaves, 
especially  in  the  States  where  they  had  so  long 
been  held  in  bondage,  but  in  its  language 
there  is  no  distinction  of  race  or  color,  and 
the  court  held  that  it  could  make  no  such  dis- 
tinction in  its  application,  which  must  be  made 
alike  to  all  cases  and  subjects  that  came  within 
the  scope  of  its  language  in  its  natural  mean- 
ing. 

It  must  not  be  thought,  however,  from  these 
numerous  restraints  imposed  by  the  Constitu- 
tion upon  the  power  of  the  States,  and  the  very 
considerable  number  of  cases  (exceeding  200  in 
all)  in  which  the  Supreme  Court  has  pro- 
nounced their  statutes  invalid,  that  the  court 
is  biased  against  the  States  or  inclined  unduly 
to  enforce  the  limits  imposed  upon  them.  On 
the  contrary,  it'  has  been  quite  as  jealous  and 
careful  to  uphold  and  maintain  the  reserved 
rights  of  the  States  in  all  matters  of  local  and 
domestic  concern,  and  to  protect  them  from 
violation  by  the  Federal  government,  as  it  has 
been  to  maintain  the  exclusive  province  of 
Congress  in  national  concerns  against  intrusion 
by  the  State  legislatures.  It  has  endeavored, 
with  success,  to  maintain  the  just  and  exact 
balance  of  power  between  them  as  prescribed 
by  the  Constitution.  As  against  the  225  cases  in 
which  State  laws  have  been  invalidated  by  its 
judgmentst  vastly  more  numerous  cases  will  be 
found,  in  its  reports,  in  which  State  laws  have 
been  maintained  by  it  against  attack  on  the 
ground  that  they  involved  a  violation  of  the 
Federal  restraints.  If,  then,  it  be  asked  —  why 
has  it  only  pronounced  about  35  acts  of  Con- 
gress invalid  on  constitutional  grounds;  while 
225  State  laws  have  been  condemned?  the  an- 
swer is  that  there  are  48  States  and  only  one 
Congress,  and  that  the  members  and  com- 
mittees of  Congress  are  much  more  familiar 
with  the  Federal  Constitution  than  those  of  a 
State  legislature,  who  naturally  look  first  to 
that  of  their  own  State.  It  is  notable,  too, 
that  the  legislators  of  some  States  must  be 
much  more  studious  of  the  Federal  Constitution 
than  others,  for  while  Louisiana,  which  became 
a  State  in  1812  and  from  its  French  origin  has 
retained  the  civil  law  instead  of  the  common 
law,  has  had  20  of  its  laws  pronounced  invalid 
for  violation  of  the  Constitution,  Massachu- 
setts, one  of  the  original  13  States,  has  only 
suffered  twice  in  this  way  in  her  whole  his- 
tory. 

Congress  is,  of  course,  in  the  first  instance 
the  judge  of  the  constitutionality  of  its  own 
acts,  ana  its  members,  being  mostly  lawyers,  are 
familiar  with  the  letter  and  spirit  of  the  Con- 
stitution. The  cardinal  and  wholesome  rule  of 
the  court  has  been,  not  to  pronounce  either  a 
State  or  Federal  law  invalid  on  constitutional 
grounds  unless  the  violation  is  clearly  estab- 
lished, that  the  presumption  is  in  favor  of  the 
validity  of  a  statute,  and  that  this  continues 
until  the  contrary  is  shown  beyond  a  rational 
doubt.  The  Supreme  Court  has  felt  that  one 
branch  of  the  government  cannot  encroach  on 
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the  domain  of  the  other  without  danger,  and 
that  the  safety  of  our  institutions  depends  in 
no  small  degree  on  a  strict  observance  of  this 
salutary  rule.  It  speaks  volumes  for  the  wis- 
dom and  caution  of  the  court  which  is  vested 
with  this  remarkable  and  fascinating  power, 
that  in  so  great  a  mass  of  State  legislation, 
some  of  it  crude  and  undigested,  consisting  of 
thousands  of  volumes,  it  has  not  found  it  neces- 
sary to  exercise  the  power  much  more  fre- 
quently. It  has  been  a  source  of  frequent 
wonder  to  foreign  observers  that  a  written 
Constitution,  which  was  framed  in  the  18th  cen- 
tury for  13  feeble  States,  with  3,000,000  of 
people  of  substantially  uniform  wealth  or 
poverty,  scattered  along  the  Atlantic  seaboard, 
and  for  whose  government  it  was  regarded  as  a 
precarious  experiment,  should  be  found  to  an- 
swer as  well  in  the  20th  century  for  the  needs 
of  a  great  nation  of  80,000,000  in  48  States, 
occupying  the  breadth  of  the  continent,  with 
gigantic  accumulations  of  individual  and  corpo- 
rate property,  with  conflicting  interests  and  sen- 
timents, and  wide  differences  of  social  condi- 
tion. There  was  much  debate  in  the  discus- 
sions which  resulted  in  the  adoption  of  the 
Constitution,  whether  the  government  which  it 
called  into  being  could  reach  and  control  even 
a  people  that  was  expected  to  occupy  the  terri- 
tory which  the  Treaty  of  Peace  of  1783  secured 
to  the  United  States,  which  extended  only  from 
the  Atlantic  to  the  Mississippi  River,  and  from 
the  lakes  to  the  northern  boundary  of  Florida. 
Since  that  time  our  territory  has  expanded 
more  than  four  times,  and  now  embraces  in- 
sular possessions  of  vast  extent,  at  enormous 
distance  from  the  seat  of  government  and  half 
way  round  the  globe. 

The  fundamental  difficulties  of  time  and 
space  have  been  overcome  by  the  triumphs  of 
steam  and  electricity,  wholly  unforeseen  and 
unexpected  in  1787.  but  which  now,  in  the  case 
of  the  United  States  and-  Great  Britain  alike, 
have  rendered  possible  the  administration  of 
government  from  London  or  from  Washington 
on  any  portion  of  the  earth's  surface.  At  the 
time  of  the  adoption  of  our  Constitution  it  took 
about  as  long  to  travel  the  length  or  breadth  of 
the  then  United  States  as  it  does  now  to  go 
from  New  York  to  Manila,  or  from  London  to 
Peking,  and  orders  of  either  government  which 
then  would  have  taken  months  to  transmit,  now 
reach  their  destination  so  as  to  be  put  in  execu- 
tion at  the  other  end  of  the  world  in  a  few 
hours,  and  sometimes  in  a  few  minutes.  But  in 
our  case,  we  can  account  for  the  fact  that  a 
written  Constitution,  instead  of  being  torn 
asunder  and  left  by  the  way  as  the  nation 
expanded,  as  new  and  wholly  unexpected  con- 
ditions arose,  has  grown  with  the  growth  of 
the  nation,  like  the  hide  of  an  animal  from  its 
birth  to  its  maturity,  so  that  it  still  embraces 
and  covers  the  whole  of  our  vast  national  life. 
We  owe  it,  first,  to  the  wisdom  of  its  framers. 
who  inserted  in  it  only  fundamental  rules  and 
principles,  generally  and  briefly  expressed, 
leaving  it  always  to  Congress  to  fill  in  and 
provide  for  all  details;  and  secondly,  to  the 
vigorous  and  masterly  manner  in  which  the 
Supreme  Court  has  exercised  its  essential  and 
lawful  function  of  construction.  By  this  it  has 
applied  the  whole  instrument  and  each  of  its 
parts  to  new  conditions  as  they  arose,  and  has 
developed  and  strongly  asserted  the  inherent 


powers  of  sovereignty  intended  to  be  vested  in 
the  government  of  the  United  States,  and  neces- 
sarily resulting  from  their  existence  as  a 
nation.  It  was  our  happy  fortune  that  for  54 
years,  in  that  critical  period  of  our  history 
which  was  to  determine  whether  we  were  to  be 
a  great  and  powerful  nation,  adequate  for  all 
the  needs  of  a  first-class  power  in  the  world,  or 
only  a  league  of  States  like  the  old  Confedera- 
tion, we  had  the  benefit  of  the  broad  and  robust 
intellect  of  Chief  Justice  Marshall,  to  enforce 
the  liberal  principles  of  construction  which  the 
genius  of  Hamilton  had  laid  down. 

In  a  single  paragraph  he  states  the  whole 
theory  upon  which  the  court  has  administered 
the  Constitution,  and  fitted  it  to  the  growing 
wants  and  changing  conditions  of  the  nation: 


'The  Government  is  acknowledged  by  all  to  be  one  of 
enumerated  powers.  The  principle  that  it  can  ezerciae  only 
the  powera  granted  to  it  is  now  universally  admitted.  Bat 
the  question  respecting  the  extent  of  the  powera  actually 
granted  is  perpetually  arising,  and  will  probably  continue 
to  arise,  as  long  as  our  system  shall  exist.  The  powers  of  tip 
government  are  limited,  and  its  powers  are  not  to  be  trans- 
cended. But  the  sound  construction  of  the  Constituttoa 
must  allow  to  the  National  Legislature  that  discretion  with 
respect  to  the  means  by  which  the  powers  it  confers  are  to  be 
carried  into  execution,  which  will  enable  that  body  to  peiftjiiii 
the  high  duties  assigned  to  it.  in  a  manner  most  beneficial  to 
the  people.  Let  the  end  be  legitimate,  let  it  be  within  the 
scope  of  the  Constitution,  and  all  means  which  are  appropri- 
ate, which  are  plainly  adapted  to  that  end.  and  whkh  are  not 
prohibited,  but  are  consistent  with  the  letter  and  spent 
of  the  Constitution,  are  constitutional." 

Hamilton,  in  the  Federalist,  declared  that 
"the  judiciary  is  beyond  comparison  the  weak* 
est  of  the  three  departments  of  power;  that  it 
can  never  attack  with  success  either  of  the  other 
two;  and  that  all  possible  care  is  requisite  to 
enable  it  to  defend  itself  against  their  attacks.9 
Montesquieu,  whose  works,  with  Blackstone's, 
were  the  textbooks  of  constitutional  liberty 
which  the  framers  had  constantly  in  hand,  de- 
clared that  "the  judicial  power  is  next  to  noth- 
ing.* And  it  was  said  by  another  French 
publicist,  aIt  has  no  guards,  palaces  or  treasures, 
no  arms  but  truth  and  wisdom,  and  no  splendor 
but  the  justice  and  publicity  of  its  judgments.9 
But  the  Supreme  Court,  sustained  generally  by 
the  confidence  and  affection  of  the  people,  has 
more  than  held  its  own.  Keeping  carefully 
within  its  own  limits,  it  has  for  the  most  part 
labored  to  keep  the  other  departments  of  gov- 
ernment within  theirs,  and  the  powers  of  the 
States  and  of  the  nation  from  coming  into 
conflict.  In  its  hands  the  judicial  power  has 
been  the  force  of  gravitation  which  has  kept 
each  member  of  our  Federal  system  in  its 
proper  orbit,  and  maintained  the  essential  har- 
mony of  the  whole. 

The  closing  scene  in  the  Federal  Conven- 
tion, which  made  the  court  in  a  way  the  guard- 
ian of  the  Constitution,  will  be  ever  memor- 
able. After  months  of  discussion,  sometimes 
violent,  more  than  once  approaching  the  very 
brink  of  dissolution,  in  hopeless  despair  of  com- 
ing to  any  agreement,  at  last  the  grand  triumph 
of  compromise  and  mutual  concession  was  ac- 
complished, and  the  members  met  to  affix  their 
names  to  the  instrument.  Hamilton,  one  of  the 
youngest,  acted  as  scribe,  and  after  Washing- 
ton had  signed  first  as  *  President  and  Deputy 
from  Virginia,"  inscribed  on  the  great  sheet  of 
parchment  the  name  of  each  State,  as  the  dele- 
gates came  forward  in  geographical  order  to 
add  their  names.    When  all  had  signed,  Frank- 
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tin,  the  oldest  and  most  famous  of  them  all, 
pointing  to  die  sun  emblazoned  behind  the 
chair  in  which  Washington  had  presided 
through  the  whole  struggle,  said  to  those  about 
him,  "In  the  vicissitudes  of  hope  and  fear,  I 
was  not  able  to  tell  whether  it  was  rising  or 
setting.  Now,  I  know  that  it  is  the  rising  sun.9 
After  more  than  a  century's  trial  of  their  work, 
the  sun  which  Franklin  saw  is  not  yet  near  the 
zenith  —  much  has  been  done,  but  vastly  more 
remains  to  be  accomplished,  and  it  is  still  morn- 
ing with  our  young  Republic. 

Consult  Carson,  H.  L.,  ( History  of  the 
Supreme  Court  of  the  United  States,  with  Biog- 
raphies of  all  Justices >  (2  vols.,  Philadelphia 
1902)  ;  Curtis,  B.  R.,  jurisdiction,  Practice  and 
Peculiar  Jurisprudence  of  the  Courts  of  the 
United  States*  (2d  ed.,  Boston  1896) ;  Moore, 
B.  F.f  cThe  Supreme  Court  and  Unconstitu- 
tional Legislation'  (New  York  1913). 

Joseph  H.  Choate. 

8URABAYA,  soo-ra-bfa  (Dutch,  Soera- 
baja),  Java,  (1)  the  seaport  and  capital  of 
the  province  of  the  same  name  on  the  north 
coast  of  the  island  of  Java.  The  city  is  situ- 
ated on  the  Strait  of  Surabaya,  which  sepa- 
rates Madura  Island  from  Java.  It  is,  next  to 
Batavia,  the  most  important  port  and  com- 
mercial station  in  the  Dutch  East  Indies,  and 
has  machine-shops,  an  arsenal,  a  mint,  sugar 
and  furniture  factories,  shipbuilding  yards  and 
foundries.  It  exports  sugar,  coffee  and  the 
various  products  of  the  region.  Pop.  about 
150,000  including  about  10,000  Europeans.  (2) 
The  province  of  Surabaya  has  an  area  of  2,327 
square  miles  and  a  population  of  over  2,115,- 
000. 

SURAJAH  DOWLAH,  soo-ra'ja  dow'la, 
the  last  independent  nabob  of  Bengal,  under 
whom  was  perpetrated  the  massacre  of  the 
Black  Hole  (q.v.).  He  succeeded  his  grand- 
father, AH  Verdy  Khan,  in  1756,  and  within 
two  months  of  his  accession  found  a  pretext 
for  marching  on  Calcutta.  On  the  arrival  of 
Give  and  Admiral  Watson  he  retreated  to 
Moorshedabad,  but  was  routed  at  the  battle 
of  Plassey  (23  June  1757).  He  then  fled  up 
the  Ganges,  but  was  betrayed  by  a  fakir,  and 
was  put  to  death  by  order  of  the  son  of  Meer 
Jaffier,  the  new  nabob.  Surajah  Dowlah's  reign 
lasted  15  months,  his  age  at  the  time  of  his 
death  being  barely  20. 

SURAKARTA,  soo-ra-kar'ta,  a  town  in 
central  Java,  connected  by  rail  with  Samarang 
on  the  north  and  Surabaya  on  the  east.  It  is 
the  residence  of  the  native  sultan  of  Sura- 
karta,  who  is  a  vassal  .of  the  Dutch  govern- 
ment and  is  advised  by  a  resident.  The  town 
(pop.  125,000)  is  the  capital  of  his  kingdom, 
a  mountainous  but  in  part  very  fertile  region, 
with  an  area  of  2,191  square  miles  and  a  popu- 
lation of  about  1,100,000. 

SURAT,  soo-rat',  India,  a  city  in  the  Gu- 
jarat division  of  Bombay,  extends  for  some 
distance  in  crescent  form  along  the  south 
bank  of  river  Tapti,  (spanned  by  an  iron 
bridge)  in  a  fertile  valley.  It  is  160  miles  by 
rail  north  of  Bombay.  The  Nawab's  palace 
lies  within  the  confines  of  the  fort.  The  re- 
markable buildings  are  four  handsome  Moham- 
medan mosques,  two  Parsi  fire-temples,  sev- 
eral Hindu  temples,  and  a  clock-tower  (80  feet 


high).  There  is  also  an  extensive  bazaar,  and 
a  Hindu  hospital  for  sick  animals.  The 
city  in  1512  was  burned  by  the  Portuguese, 
again  in  1530  and  1531.  The  English  estab- 
lished themselves  there  in  1612,  and  the  city 
came  under  British  rule  in  1800.  Industry  is 
limited  to  the  manufacture  of  cotton  and  silk 
goods,  shawls,  etc.,  articles  of  ornamentation, 
jewelry  and  ivory  objects,  indigo  and  pottery. 
The  exports  are  cotton  and  grain.  The  com- 
mercial importance  of  Surat  was  established 
in  the  16th  century,  and  it  was  the  starting 
point  for  pilgrimages  to  Mecca.  Its  decline 
dates  from  the  removal  of  the  East  Indian 
Company  to  Bombay.  Fire  and  flood  contrib- 
uted subsequently  to  its  decadence.  It  flour- 
ished during  the  American  Civil  War  through 
its  cotton  export.    Pop.  about  115,000. 

SURCOUF,  sur-koof ,  Robert,  French  naval 
officer:  b.  1773;  d.  1827.  Much  of  his  life  at 
sea  was  devoted  to  privateering  and  he  was 
known  as  ^the  king  of  the  Corsairs.*  From 
1798  to  1801  and  from  1809  to  1811,  he  scoured 
the  sea  for  English  merchantmcnt  as  Paul 
Jones  did  some  years  previously.  His  life  was 
divided  between  building  French  ships  on  shore 
and  scouring  the  high  seas  for  English  mer- 
chant vessels.  It  was  his  advice  to  Napoleon: 
^Attack  rich  England  in.  her  riches  —  in  her 
merchant  vessels;  leave  your  ships  of  the  line 
at  home  and  send  out  light  privateers  !* 

SURETY.    See  Suretyship. 

SURETYSHIP,  a  word  derived  from  the 
French  suret$,>  from  the  Latin  securitas,  which 
means  freedom  from  care.  It  signifies  the  obli- 
gation of  a  person  to  answer  for  the  debt,  de- 
fault or  non-performance  of  another,  and  to 
make  good  any  loss  occasioned  thereby  to  the 
extent  provided  in  the  contract.  The  differ- 
ence between  suretyship  and  guarantee  is  an 
essential  one,  a  contract  of  suretyship  being  a 
direct  liability  to  the  creditor  for  the  act  to  be 
performed  by  the  debtor,  whereas  a  guarantee 
is  liability  only  for  the  debtor's  ability  to  per- 
form this  act.  A  contract  of  suretyship  is  an 
immediate  and  direct  undertaking  that  the  act 
shall  be  done,  and  if  the  act  is  not  done,  the 
surety  becomes  responsible  at  once. 

The  Constitution  of  the  United  States 
makes  it  impossible  for  any  State  to  enforce 
a  law  which  might  be  construed  as  impairing 
the  rights  of  a  creditor  under  a  contract  of 
suretyship,  but  like  other  contracts  it  may  be 
vitiated  and  annulled  through  fraud  or  duress 
in  the  execution.  The  surety  is  entitled  to  such 
information  both  from  creditor  and  debtor  as 
will  enable  him  to  know  the  nature  of  the  obli- 
gation which  he  is  assuming,  and  if  there  is 
fraudulent  misrepresentation  or  suppression  of 
the  facts  with  the  purpose  of  obtaining  his 
agreement  to  the  undertaking  the  surety  can 
obtain  relief  in  a  court  of  equity.  On  the 
other  hand  this  relief  would  not  be  granted 
against  innocent  parties  who  had,  without 
notice  from  the  surety,  incurred  expenditure 
or  assumed  obligations  on  account  of  the 
existence  of  the  suretyship  contract.  Of  course 
in  such  a  case  the  surety  would  have  a  right 
to  redress  from  the  creditor  or  debtor,  or  both, 
.who  had  caused  him  loss  by  deceiving  him. 

It  should  be  understood  that  there  is  no 
obligation  on  the  part  of  the  creditor  or  of  the 
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debtor  to  disclose  all  facts  relating  to  the  risk- 
but  only  those  the  withholding  of  which,  it 
known  to  them,  or  either  of  them,  would  con- 
stitute intent  to  mislead.  The  surety,  on  the 
other  hand,  is  expected  to  use  reasonable  judg- 
ment and  precaution  in  making  the  contract 
The  presumption  of  law  is  that  the  suretyship, 
the  surety's  signature  being  admitted,  is  valid, 
and  upon  him  rests  the  onus  of  attacking  its 
validity,  if  he  so  desires. 

The  surety's  responsibility  cannot  be  changed 
or  the  contract  modified  in  any  manner  with- 
out his  consent,  and  should  any  change  be 
made  in  the  contract  without  such  consent,  the 
surety  is  discharged  from  his  obligation.  It 
does  not  matter  whether  the  change  would  be 
advantageous  to  the  surety  or  otherwise;  he 
has  a  nght  to  stana  upon  the  original  terms, 
and  cannot  l>e  held  responsible  for  any  different 
terms.  This  applies  also  to  any  extension  of 
the  term  of  credit  specified  in  the  contract 
without  the  surety's  approval  in  legal  form. 

Upon  discharge  of  his  obligation  by  the 
debtor,  the  surety  is  of  course  released.  The 
surety  is  likewise  released  by  tender  of  pay- 
ment by  the  debtor  and  refusal  to  receive  it  by 
the  creditor.  In  some  States  the  surety  is 
released  if  the  creditor  does  not  sue  the  prin- 
cipal upon  request  of  the  surety.  Should  the 
debtor  default  and  the  surety  have  to  pay,  the 
surety  becomes  entitled  to  all  the  rights  and 
securities  previously  held  by  the  creditor 
against  the  debtor.  If  there  are  several  sure- 
ties, and  the  creditor's  claim  is  enforced  against 
one  only,  the  latter  can  compel  his  cosureties 
to  pay  their  several  shares,  and  he  also  has  a 
claim  against  the  principal  for  the  amount 
which  he  has  expended  in  meeting  the  obliga- 
tion.     See    Gl'ARANTEE. 

SURF-BIRD,  a  shore-bird  (Aphrisa  vir- 
gata),  having  a  distinct  place  of  its  own  be- 
tween the  sandpipers  and  plovers.  It  is  about 
10  inches  long,  with  the  wing  seven;  dark 
brown  above,  lighter  on  the  wing  coverts,  with 
white  spots  and  stripes  on  the  head  and  neck; 
upper  tail  coverts  and  basal  half  of  tail  white, 
the  latter  terminated  with  brownish  black;  un- 
der parts  white,  tinged  with  ashy  in  front,  each 
feather  having  a  brownish  black  crescent.  The 
bill  is  about  as  long  as  the  head,  with  vaulted 
obtuse  tip  and  compressed  sides;  wings  long 
and  pointed.  It  is  found  on  the  Pacific  Coast 
of  Xorth  and  South  America,  and  in  the  Sand- 
wich Islands,  migrating  from  northern  to  tem- 
perate regions  in  winter  and  back  again  in 
summer.  It  is  usually  seen  on  the  edge  of 
steep  rocks,  among  the  retreating  waves,  search- 
ing for  small  mollusks  and  marine  animals, 
allowing  the  surf  sometimes  to  dash  over  it, 
whence  the  common  name;  its  flight  is  short, 
with  a  quick  and  jerking  motion. 

SURF-CLAM.    See  (Yam. 

SURF  DUCK,  or  SURF  SCOTER.    See 

Scotch. 

SURF-FISH,  one  of  the  many  small  ovoid 
fishes  of  the  family  Embiot odder,  related  to 
the  percoids.  which  afiound  upon  the  Pacific 
Coast  of  North  America,  where  they  are  found 
numcrouslv  in  the  *urf  on  sandv  beaches,  and 
in  the  mouths  of  rivers.  Thcv  are  often  gayly 
colored,  sometimes  in  extraordinary  patterns  of 
spot*   or  bars ;   and  are  easily  caueht   but  not 


valued  much  as  food.  The  most  familiar  one 
is  Amphisticus  argenteus;  several  others  are 
locally  known  as  the  blue,  black,  red  and 
white  perches,  the  alfione,  etc.  All  are  vivipa- 
rous. 

SURF-SMELT,  a  small,  eminently  tooth- 
some smelt  (Hypomesus  pretiosus).  numer- 
ous along  the  coast  of  California  and  north- 
ward, where  it  spawns  in  the  surf,  and  is 
caught  in  great  quantities  in  nets.  See  Smelts; 
Whitefishes. 

SURFACE,  Joseph,  a  character  in  Sheri- 
dan's comedy,  (Thc  School  for  Scandal.1  He 
is  a  mean  hypocrite  who  affects  great  serious- 
ness and  sentimentality. 

SURFACE.  ( 1 )  A  physical  surface  may  be 
defined  as  formed  by  the  boundaries  or  limiting 
portions  of  a  given  body.  (2)  A  mathematical 
surface  is  the  boundary  between  two  given  por- 
tions of  space.  It  may  be  of  various  orders,  a 
plane  surface  being  of  the  first  order,  a  quadric 
surface  of  the  second  order,  etc.  A  surface 
through  all  points  of  which  a  straight  line  may 
be  so  drawn  as  to  rest  entirely  within  the  said 
surface,  is  termed  a  ruled  surface.  The  cone, 
conoid  and  cylinder  are  examples  of  this  class. 
A  surface  is  said  to  be  of  the  nth  order  when 
it  is  intersected  at  n  points,  either  imaginary  or 
real,  by  a  given  arbitrary  line.  For  a  treatment 
of  the  subject,  consult  Eisenhart,  L.  P.,  treat- 
ise on  Differential  Geometry  on  Curves  and 
Surfaces y  (Boston  1909) ;  Michaelis.  M.  L, 
( Dynamics  of  Surfaces*  (New  York  1914); 
Smith,  Charles,  i Solid  Geometry )  (3d  ed.,  New 
York  1891). 

SURFACE  TENSION,  that  property  of 
liquids  in  virtue  of  which  they  tend  to  take 
such  a  form  as  to  have  the  smallest  surface 
possible.  The  name  *  surface  tension*  has  ref- 
erence to  the  fact  that  liquids,  when  freed 
from  the  action  of  gravity  and  other  compara- 
tively powerful  forces,  behave  as  though  their 
surfaces  were  elastic  membranes,  which  are 
everywhere  in  a  state  of  uniform  tension.  Be- 
ginners in  the  study  of  physics  often  form  die 
idea,  from  their  textbooks,  that  this  hypothet- 
ical tension  is  real  and  that  the  surface  of  a 
liquid  really  is  membranous  in  nature,  and  sub- 
ject to  an  actual,  physical  tension.  This  is  not 
at  all  the  case;  for  the  behavior  of  the  liquid 
is  due  to  an  entirely  different  cause,  as  will  be 
understood  by  reference  to  Fig.  1.  AB  here 
represents  a  liquid  surface,  ana  m  m  m  m  m 
represents  a  molecule  of  the  liquid,  which  is 
originally  in  the  interior  of  the  liquid,  but 
which  is  removed  from  it  in  the  manner  illus- 
trated by  the  successive  figures  1,  2.  3.  4  and  5. 
Consider,  first,  the  state  of  the  molecule  m  in 
the  position  1.  It  is  here  surrounded  by  the 
liquid  on  all  sides,  and  the  attractive  influence 
that  the  other  molecules  of  the  liquid  exert 
upon  it  is  sensibly  the  same  in  all  directions. 
The  circle  that  is  drawn  about  m  represents  a 
sphere  whose  radius  is  the  *radins  of  sensible 
molecular  attraction9 ;  that  is,  it  is  equal  to  the 
(unknown)  distance  at  which  we  may  suppose 
that  the  attraction  of  one  molecule  of  the  liquid 
for  another  one  ceases  to  be  sensible.  The  at- 
tractive influence  of  those  parts  of  the  liquid 
which  are  external  to  this  sphere  being  by 
hypothesis  insensible,  we  may  regard  m  as  in- 
fluenced solely  by  such  molecules  as  are  within 
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a  sphere  of  the  radius  shown.  It  is  easily 
seen,  therefore,  that  the  attraction  of  the  liquid 
for  m  will  be  the  same  in  all  directions  (and 
therefore  without  any  resultant  effect),  so  long 
as  the  sphere  remains  totally  submerged.  But 
when  the  molecule  m  approaches  the  surface 
so  nearly  that  a  part  of  its  sphere  projects  into 
the  air  as  shown  at  2,  it  is  equally  evident  that 
the  attractive  force  upon  m  is  no  longer  the 
same  in  all  directions.  In  order  to  make  it  so, 
we  should  have  to  cut  <off,  from  the  bottom  of 
the  sphere  at  2,  a  segment  equal  to  the  segment 
that  projects  into  the  air,  as  indicated  by  the 
little  shaded  area.  The  mass  of  fluid  that  lies 
between  this  shaded  segment  and  the  surface  of 
the  liquid  is  without  any  resultant  effect  upon 
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m,  on  account  of  its  symmetry  with  respect  to 
m;  and  hence  in  the  position  2  we  may  regard 
m  as  subject  only  to  the  unbalanced  downward 
attraction  that  the  shaded  segment  exerts  upon 
it.  In  position  3  the  molecule  has  reached  the 
surface  of  the  liquid,  and  it  is  subject  to  a 
downward  attractive  force  due  to  the  mass  of 
liquid  contained  in  the  entire  lower  half  of  the 
sphere.  In  bringing  the  molecule  from  position 
1  to  position  3,  we  therefore  have  to  move  it 
upward  against  a  force  which  tends  to  pull  it 
hack  into  the  liquid  again;  this  force  becoming 
active  from  the  moment  that  the  sphere  of 
sensible  molecular  attraction  first  becomes  tan- 
gent to  the  surface  of  the  liquid,'  and  increasing 
in  magnitude  until  it  attains  its  maximum  value 
when  the  molecule  actually  reaches  that  sur- 
face. Hence  we  have  to  perform  wsork,  in  order 
to  transport  a  molecule  from  the  interior  of  a 
liquid  to  the  surface ;  and  this  amounts  to  say- 
ing that  we  have  to  perform  work  in  order  to 
increase  the  surface  of  a  liquid.  But  this  is 
just  what  we  should  have  to  do  if  the  surface 
of  the  liquid  were  an  elastic  membrane;  and 
hence  it  is  permissible  to  imagine  that  the  sur- 
face is  such  a  membrane;  and  it  is  found  that 
such  a  conception  makes  it  easier  to  under- 
stand and  describe  the  phenomena  that  result 
from  molecular  attractions  in  liquids.  It  will 
be  noted,  however,  that  in  extending  the  sur- 
face of  a  liquid  we  do  not  actually  stretch  the 
existing  surface.  We  merely  bring  more  mole- 
cules from  the  interior,  where  the  forces  acting 
upon  them  are  balanced,  to  the  surface,  where 
these  forces  are  not  balanced. 

The  phenomena  of  surface  tension  are  most 
obvious  in  soap  films  and  in  foams,  where  the 
mass  of  the  liquid  concerned  is  so  small  (rela- 
tively to  the  surface)  that  the  molecular  forces 
which  give  rise  to  the  so-called  ^surface  tension* 
can  easily  preponderate  over  gravity,  which  is 
relatively  powerful  in  liquid  bodies  of  large 
mass  and  small  surface.  The  French  physicist 
Plateau  devoted  a  vast  amount  of  attention  to 


the  phenomena  that  are  manifested  by  liquid 
films,  and  by  masses  of  liquid  that  are  freed 
from  the  influence  of  gravity  by  being  sus- 
pended in  other  liquids  with  which  they  will 
not  mix,  but  which  have  the  same  density  as  the 
liquid  to  be  studied.  Olive  oil  can  readily  be 
freed  from  the  action  of  gravity,  by  submerg- 
ing it  in  a  mixture  of  alcohol  and  water,  whose 
composition  is  regulated  by  trial  until  the  mix- 
ture has  precisely  the  same  specific  gravity  as 
the  oil.  A  mass  of  oil  which  is  submerged  in 
this  manner,  and  is  not  constrained  in  any  way, 
at  once  assumes  a  spherical  form;  for  the 
sphere  has  a  smaller  surface  than  any  other 
solid  of  the  same  volume. 

The  existence  of  surface  tension  can  be 
shown  readily  and  strikingly,  even  in  a  large 
mast  of  water*  by  several  very  simple  experi- 
ments. Of  these,  the  camphor-movement  experi- 
ment Is  one  of  the  best  known.  To  perform  it, 
a  perfectly  clean  vessel  is  filled  with  clean  water, 
some  of  the  water  being  allowed  to  flow  over 
the  sides  of  the  vessel,  so  that  any  superficial 
impurities  may  be  washed  away.  Very  fine 
scrapings  of  camphor  are  then  allowed  to  fall 
upon  the  surface  of  the  water;  and  if  the  water 
surface  is  sufficiently  clean,  these  scrapings  at 
once  begin  to  execute  the  most  violent  move- 
ments. The  motion  <of  the  camphor  is  due  to 
the  fact  that  the  surface  tension  of  a  solution 
of  camphor  in  water  is  less  than  that  of  pure 
water.  The  camphor  particles  do  not  dissolve 
evenly  on  all  sides;  and  the  horizontal  pull 
exerted  upon  them  by  the  water  is  greatest  in 
those  directions  in  which  the  concentration  of 
the  solution  in  immediate  contact  with  the  par- 
ticles is  least.  Hence  the  motions.  The  great 
importance  of  absolute  cleanliness  in  this  ex- 
periment is  well  illustrated  by  touching  with  a 
slightly  greasy  finger  a  water  surface  upon 
which  camphor  particles  are  in  rapid  motion. 
The  entire  surface  becomes  contaminated  al- 
most instantly,  so  that  the  camphor  movements 
become  deadened,  or  cease  altogether. 

The  effects  of  surface  tension  are  observable 
in  large  masses  of  liquid,  where  those  masses 
come  in  contact  with  the  walls  of  their  contain- 
ing vessels.  The  slight  elevation  of  the  water 
in  a  drinking  glass,  where  the  water  touches 
the  glass,  is  due  to  this  cause.  This  particular 
phenomenon  is  more  marked  in  the  case  of  a 
glass  tube  of  small  diameter,  dipping  in  a  verti- 
cal position  into  a  vessel  of  water  (or  any  other 
liquid  which  actually  wets  the  glass).  Let  the 
glass  tube  be  inserted  into  the  water,  so  that  it 
is  wetted  up  to  a  certain  level,  and  let  the  tube 
be  then  raised  slightly.  The  glass,  in  the  region 
which  has  been  submerged  below  the  general 
level  of  the  water  and  is  now  raised  above  it 
again,  adheres  to  the  water,  and  as  the  tube  is 
raised,  the  column  of  water  within  it  sinks  at 
the  centre,  so  that  its  surface  becomes  con- 
cave, as  is  illustrated  in  Fig.  2.  The  weight  of 
that  part  of  the  water  within  the  tube  which 
stands  above  the  general  level  of  the  water  in 
the  external  vessel  (that  is,  the  weight  of  that 
portion  which  lies  between  the  actual  water 
surface  in  the  tube,  and  the  dotted  horizontal 
line),  is  sustained  by  the  tension  of  the  curved 
surface  (or  ^meniscus*)  that  bounds  the  col- 
umn at  the  top;  this  tension  acting  everywhere 
in  the  direction  of  the  surface  of  the  water, 
and  therefore  having  an  obliquely-upward  di- 
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rcction  around  the  edges,  and  hence  a  vertical 
component,  which  is  capable  of  sustaining  the 
water  in  the  tut>e.  In  the  case  of  a  liquid 
which  does  not  wet  the  tube  (for  example,  in 
the  case  of  mercury  and  glass),  the  curvature 
of  the  liquid  surface  is  in  the  opposite  direc- 
tion from  that  observed  with  water  and  glass; 
that  is,  the  meniscus  is  convex  upwards,  as 
shown  in   Fig.   3,   and  the   liquid  in  the  tube 


n 


Fig.  2. 


PlO.  3. 


stands  at  a  lower  level  than  corresponds  to  the 
general  level  of  the  liquid  surface  in  the  con- 
taining vessel.  In  a  barometer,  the  meniscus  of 
the  column  is  convex  upward,  and  the  depres- 
sion of  the  column  due  to  the  surface  tension 
of  the  mercury  is  usually  quite  sensible ;  so  that 
in  order  to  he  in  a  position  to  know  the  exact 
height  at  which  the  mercury  in  the  column 
would  stand  if  the  tube  were  large  enough  in 
diameter  for  the  effects  of  surface  tension  to 
be  negligible,  it  is  necessary  to  investigate,  very 
carefully,  the  way  in  which  the  depression 
varies  with  the  diameter  of  the  tul>e,  and  with 
the  height  of  the  meniscus  itself.  Numerous 
observers  have  made  extensive  investigations  of 
this  sort,  and  have  given  their  results  in  tables. 
A  very  good  table  of  this  kind,  due  to  M  en- 
del  eeff,  is  given  in  Guillaume's  1Thcrmometrie 
de  Precision/  and  other  tables  will  be  found  in 
nearly  all  of  the  works  upon  meteorology.  The 
property  of  liquids  in  virtue  of  which  they 
stand,  in  a  vertical  tube,  at  an  elevation  dif- 
ferent from  that  in  the  vessel  into  which  the 
tube  dips,  is  commonly  called  "capillarity,*  in 
reference  to  the  small  diameter  of  the  tubes  in 
which  the  effect  is  most  noticeable  (Latin, 
capillus,  *hair°). 

Table  of  Si'rface  Tensions  at  20°  C.  (68°  R). 


Liquid 


Water 

Mercury     

Carbon  disulphidc. 

Chloroform 

Alcohol 

Olive  oil 

Turpentine 

Petroleum 


Dynet 

1 

Grams 

Grains 

per  centi- 

per centi- 

per 

meter 

meter 

inch 

81. 

0  083 

3.24 

540. 

.551 

21.58 

32  1 

.03  J 

1   28 

.10  6 

031 

1.22 

25  5 

.026 

1.02 

36.  V 

IMK 

1  47 

2«  7 

.030 

1   19 

31    7 

032 

1   27 

The  surface  tension  of  a  liquid  is  measured 
by  the  horizontal  pull  that  the  liquid  can  exert 
ttpon  a  straight  line  one  unit  in  length,  lving  in 
its  surface;  the  pull  being  perpendicular,  of 
coarse,  to  the  direction  of  the  line.  The  ac- 
companying tabic  contains  the  surface  tensions 
of  various  liquids  as  determined  by  Quincke, 


and  quoted  by  Maxwell.  Mercury,  for  example, 
is  capable  of  exerting  a  pull  of  21.58  grains 
upon  a  straight  line  one  inch  long,  lying  in  its 
surface.  The  value  of  the  surface  tension  of 
water  given  in  this  table  is  certainly  too  great 
Rrunncr  found  it  to  l>e  752  dynes  per  centi- 
meter, and  Wolf  found  76.5  and  77 J.  Ray- 
leigh's  determination,  based  upon  a  study  of  the 
wave-length  of  ripples,  gave  73.9  dynes  at  18°  C: 
and  T.  Proctor  Hall  found  that  at  Tm  C.  the 
surface  tension  of  water,  in  the  same  units,  is 
given  by  the  expression. 

75.48  —  0.14GT. 
Bibliography.— Boys,  'Soap  Bubbles  and 
How  to  Make  Them ' ;  Plateau,  '  Statique  ex- 
perimentale  ct  theorique  des  liquides  soumis  aux 
scules  forces  molcculaires* ;  Ristcen,  *  Mole- 
cules and  the  Molecular  Theory  of  Matter.1 
Also,  any  extended  treatise  on  physics. 

Allan  D.  Risteex. 

SURFACES,  Theory  of.  Surface,  in  the 
mathematical  sense,  is  the  common  boundary 
of  two  contiguous  regions  of  space.  The  de- 
velopments in  this  vast  field  of  mathematical 
investigation  are  essentially  of  modern  origin. 
The  geometers  of  the  Greek  school  were  ac- 
quainted with  some  of  the  elementary  proper- 
ties of  a  few  surfaces,  notably  those  of  sphere, 
cylinder  and  cone,  but  the  systematic  and  fruit- 
ful study  of  surfaces  began  with  their  repre- 
sentation by  means  of  equations  in  Cartesian 
co-ordinates  (see  Geometry,  Cartesian).  This 
was  not  done  until  the  method  of  co-ordinates 
had  l>ecn  employed  with  success  in  the  study  of 
plane  curves,  whereupon  its  application  to  sur- 
faces presented  itself  as  a  natural  extension. 
According  to  Cantor,  'Gcschichtc  der  Mathe- 
matik,'  Parent  (1666-1716)  was  the  first  to  rep- 
resent surfaces  analytically  by  means  of  a  sin- 
gle equation  F(x.  y.  c)  —O.  To  each  set  of 
values  of  x,  y,  z  satisfying  this  equation  corre- 
sponds a  point  of  the  surface.  With  the  intro- 
duction of  co-ordinates  two  distinct  phases  in 
the  study  of  surfaces  present  themselves.  On 
the  one  hand  the  surface  is  defined  in  some 
purely  geometric  way,  and  the  problem  is  to 
find  an  equation  analytically  representative  of 
the  surface.  On  the  other  hand  an  equation  is 
assumed,  and  the  problem  is  to  arrive  at  the 
properties  of  the  surface  from  its  analytical 
definition.  In  the  first  case  no  less  than  in 
the  second,  the  deduction  of  geometric  proper- 
ties proceeds,  in  the  main,  along  analytical 
lines.  It  is  at  once  evident  that  the  second 
phase  of  the  general  problem  greatly  broadens 
the  scope  of  investigation,  and  it  is  from  this 
point  of  view  that  the  mathematicians  have 
studied  the  surfaces  defined  by  algebraic  equa- 
tions of  second,  third,  fourth  and  higher  de- 
grees. The  algebra  brings  in  imaginaries,  and 
this  leads  to  the  introduction  of  surfaces  that 
are  altogether  imaginary,  and  to  the  con- 
sideration of  imaginary  points  and  elements  in 
connection  with  real  surfaces. 

In  what  has  been  said  thus  far  the  point  has 
figured  as  the  primitive  element  of  the  surface, 
and  in  connection  with  it  the  surface  is  a  two- 
dimensional  continuum  of  points.  With  the 
expansion  of  the  subject  additional  primitive 
clement*  were  introduced,  viz.,  the  plane  and 
the  line,  and  fr<>m  the  standpoint  of  the  new 
elements   the   surface   may   be   regarded   as  a 
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two-aimensionai  continuum  of  planes,  i.e.,  as 
the  envelope  of  its  tangent  planes,  or  as  a  three- 
dimensional  continuum  of  lines,  i.e.,  the  enve- 
lope of  its  tangent  lines.  The  theory  of  a  sur- 
face as  the  envelope  of  its  °°3  of  tangent  lines 
constitutes  a  special  chapter  in  the  general 
theory  of  complexes  of  straight  lines  (see 
Geometry,  .Line,  and  Allied  Theories).  Along 
with  the  analytical  method,  the  synthetic  or 
projective  method  has  been  employed,  and 
with  special  elegance  and  completeness  in  the 
case  of  surfaces  of  the  second  order.  With 
this  brief  introduction  we  now  pass  to  a  more 
detailed  account  of  the  developments  in  this 
branch  of  mathematics. 

1.  Algebraic  Surfaces  in  General. — Any 
surface  which  can  be  analytically  expressed  by 
an  algebraic  equation  between  the  Cartesian 
co-ordinates  x,  y,  s  of  a  point  of  space  is  called 
an  algebraic  surface.  The  order  of  the  surface 
is  the  number  of  points  of  intersection  (real 
or  imaginary)  of  the  surface  by  an  arbitrary 
straight  line.  The  order  of  the  surface  is 
obviously  the  same  as  the  degree  n  of  its 
equation.  The  class  is  the  number  of  tangent 
planes  of  the  surface  that  pass  through  an 
arbitrary  line.  When  there  is  no  singularity 
(see  7)  on  the  surface  the  class  is  n(n — 1)  . 
The  rank  of  the  surface  is  the  order  of  a  cir- 
cumscribing cone  whose  vertex  is  an  arbitrary 
point  of  space.  The  rank  is  n(n  —  1).  The 
intersection  of  the  surface  by  a  plane  is  a 
curve  of  nth  order,  and,  by  the  foregoing,  the 
class  of  this  curve  is  the  same  as  the  rank  of 
die  surface. 

2.  The  Plane. —  This  is  the  simplest  of  all 
surfaces,  and  its  equation  in  the  variables 
x,  y,  z  is  of  the  first  degree :  Ax  +  By  ■+•  Qs  + 
D  =  0,  in  which  A,  B,  C,  D  are  constants.  It 
is  the  only  surface  of  first  order. 

3.  Surfaces  of  the  Second  Order,  or  Quad- 
ric  Surfaces. —  The  earliest  investigations  were 
connected  with  the  surfaces  of  the  second 
order,  namely,  those  defined  by  the  general 
equation  of  the  second  decree: 

Ax*  +  By*  +  CV  +  2Fys  +  2Gsx  +  2Hxy 

+  2Lx  +  2My  +  2Ns  +  P  =  0. 
This  equation  contains  10  coefficients  which 
enter  homogeneously.  However,  only  the  nine 
ratios  of  the  coefficients  are  essential,  as  the 
equation  may  be  divided  through  by  any 
coefficient  that  is  not  zero.  From  this  fact 
comes  an  important  theorem.  The  substitu- 
tion of  the  co-ordinates  of  a  given  point  in 
the  general  equation  imposes  one  equation  of 
condition  upon  the  coefficients;  nine  such 
equations  determine  the  ratios  of  the  coeffi- 
cients, and  herewith  the  equation,  and  with 
h  the  surface.  The  theorem  follows :  A  sur- 
face of  second  order  is  in  general  determined 
by  nine  points  through  which  it  is  to  pass. 

4.  Classification  of  Quadric  Surfaces. — 
There  are  in  all  16  surfaces  of  the  second 
order,  when  the  purely  imaginary  and  degen- 
erate cases  are  included  in  the  numeration. 
The  grouping  of  the  individual  surfaces  varies 
with  the  principle  employed.  The  principle  of 
division  may  be  based  on  analytical  criteria 
or  on  geometrical  characteristics.  Four  differ- 
ent varieties  of  geometrical  classification  are 
known.  In  one  the  surfaces  are  divided  into 
(a)  the  surfaces  with  centre  or  central  sur- 
faces, (b)  the  non-central  surfaces.    A  second 
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classification  gives,  (a)  ruled  surfaces  with  real 
generating  lines  (see  16),  (b)  non-ruled  sur- 
faces (analytically  these  latter  surfaces  are 
ruled  surfaces  with  imaginary  generating  lines). 
A  third  classification  rests  upon  the  presence 
or  absence  of  vertices  on  the  surface.  For 
example,  a  cone  has  a  vertex  and  two  inter- 
secting planes  are  a  degenerate  form  of  a  sur- 
face of  second  order  with  the  line  of  intersec- 
tion as  a  line  of  vertices.  An  ellipsoid  is  with- 
out a  vertex.  The  fourth  classification  is  based 
upon  the  nature  of  the  conic  that  is  cut  from 
the  surface  by  the  plane  at  infinity. 

We  now  present  a  classification  based  upon 
analytical  criteria.  This  is  effected  by  means 
of  the  values  of  two  polynomials  A  and  D, 
functions  of  the  coefficients,  and  of  the  roots 
fc  =  A,  fi,  v,  of  a  cubic  equation  in  k  called  the 
discriminating  cubic.  The  polynomials  may 
be  conveniently  put  in  the  determinant  form, 
as  also  the  cubic  equation : 

D  = 


A  = 


A  HG  L 
HB  F  M 

G  F  C  N 
LM  N  P 


A  HG\, 
HB  F 
G  FC, 


A-kHG 
HB-k  F 
G  FC-k 


=  0 


> 


I.  Surfaces  for  which  A\^0. 
(a)  D^O,  (i)    Ellipsoid,  real,  if  -^, 


J  9 


Dv 
J 


are  all  negative. 

(ii)  Hyperboloid  of  one  sheet  if 
two  of  the  quantities  are 
negative. 

(iii)  Hyperboloid  of  two  sheets  if 
one  of  the  quantities  is  nega- 
tive. 

(iv)  Ellipsoid,  imaginary,  if  all  the 
quantities    are    positive. 

These  are  surfaces  with  centre.  By  a  suit- 
able transformation  of  the  co-ordinate  axes  to 
the  centre  the  general  equation  can  be  thrown 
into  the  form  ?x*  -f-  ^y2  +  vz*  +  d  =  0,  in  which 

d  =  —  and  A,  /*,  v  are  the  roots  of  the  discrimi- 
nating cubic. 


Fig.  l. — Ellipsoid. 

(#)£>=(),    (i)  Elliptic  paraboloid  if  A   and  P 

have  the  same  sign. 

(ii)  Hyperbolic  paraboloid  if  A  and 

ft  have   different    signs. 

When  D  — 0,  one  of  the  roots  A,  fit  v  is 
zero,  and  it  is  here  assumed  that  v=  0.  By  a 
suitable  transformation  of  the  origin  of  co- 
ordinates to  a  point  of  the  surface,  the  equa- 
tion may  be  made  to  take  the  form  *&  -{-fy*  + 
2Qz  =  0. 

The  surfaces  («)  and  (B)  <&*  surfaces 
without  vertices. 
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II.  Surfaces  for  which  4  —  0. 
-)  D  £o,  (i)  QMMJI K  ft  »  are  not  all  of     cy]jn(kr  „ch  con,  "ining 
(ii>  Cone,  imaginary,  if  1,  f,  » 


The  ruled  surfaces  among  quadric  surfaces 
I  into   (wo  categories:     (1)    the  cone   and 

„„....:_;„„  „„..  _..  0|  generating 


Pic.  1.— Hyperboloid  ol  Ona  Shae 

By  taking  the  origin  at  the  vertex  of  the 
cone  the  equation  may  be  brought  r**-  ■*•- 
form  **»  +  >>y*  +  **»  —  0. 


Pic  3.     Hirporboloid  o*  Two  Sheet  >. 

=  0  (i)  Elliptic  cylinder,  if  *  and  p 
of  same  sign  and  d   -  0. 


iii)  A  pair  of  intersecting  planes, 
real  or  imaginary,  if  d  "™  0. 

iv)  Parabolic  cylinder:  or  two  paral- 
lel planes,  real  or  imaginary 
(if  all  the  subdeterminants  of 
D  are  mto). 


— Elliptic  Pai 


For  (i).  (ii).  (iii),  ihe  general  equation 
admits  of  being  thrown  into  the  form 
***  +  Wf  +  d=Q,  and  for  the  parabolic  cylinder 
into  Ihc  form  Ry'+  Sr  —  0. 

Since  a  cylinder  may  be  regarded  as  a  cone 
with  infinitely  distant  vertex,  and  a  pair  of 
planes  as  a  degenerate  case  of  a  cone,  it  follows 
that  ihe  surfaces  (>)  and  (<Q  may  be  con- 
sidered as  cones,  i.e.,  the  surfaces  with  vertex 


Pic.  5  — Hrperbolic -Paraboloid. 

infinite  in  number;  (2)  the  hyperboloid 
of  one  sheet  and  the  hyperbolic  paraboloid, 
each  containing  two  sets  of  generating  lines 
infinite  in  number.  On  the  two  last-named  stir- 
faces  no  two  lines  of  one  set  intersect,  but  each 
tine  of  one  set  intersects  all  the  lines  of  the 


5.  Surfaces  of  the  Third  Order,  or  Cubic 
Surfaces.— A  considerable  number  of  theorems 
about  these  surfaces  are  now  known,  though 
their  properties  have  by  no  means  been  so  ex* 
haustively  studied  as  in  the  case  of  quadric 
surfaces.  There  are  two  especially  distinguish- 
ing properties  to  be  noted  concerning  them : 
first,  on  the  general  surface  there  are  27  right 
lines ;  second,  there  is  related  to  the  sur- 
face a  pentaedron  whose  edges  and  vertices 
Me  on  the  Hessian  of  the  surface.  When 
there  is  no  singular  point  on  the  cubic  sur- 
face its  equation  can  be  thrown  into  the  form 
hW,t+(tW^+c,W^+clW,t+elW,,t-=0,  where 
Wt,  H'i,  .  .  .  are  linear  in  x,  y,  i  and  the  equa- 
tion W,+  KVH  W.+  W.+  Wd-0  holds  identi- 
cally.   The  Hessian  of  the  cubic  is 


1 


1 


1 


1 


a  surface  of  fourth  order.  It  contains  the  10 
edges  and  the  10  vertices  of  the  pentaedron 
formed  by  the  five  planes  W."*0.  Ifv™  0,  .  .  . 
The  vertices  are  double  points  (see  7)  of  the 
Hessian.  For  particulars  as  to  these  surfaces 
consult  Salmon,  'Geometry  of  Three  Dimen- 
sions,1 and  also  Sturm,  'Syntheliscbe  Unter- 
suchungen  fiber  Flachen  dritter  Ordnung1 
(Leipzig  1867). 

6.  Surfaces  of  Fourth  Order.— Of  these 
only  special  surfaces  have  been  thoroughly  dis- 
cussed, among  them  the  ruled  surfaces  and 
the  Kummer  surface.  The  Rummer  surface 
contains  16  double  points  and  16  singular  planes. 
Each  of  the  planes  is  tangent  to  the  surface 
along  a  conic  and  contains  six  of  the  double 
points,  and  through  each  double  point  pass  six 
of  the  singular  planes.  Consult  Salmon- 
Fiedler.  Vol.  II,  and  Kummer,  'Berliner  Ab- 
handlungen'  (1866).  The  results  obtained  in  the 
study  of  algebraic  surfaces  of  order  higher 
than  the  fourth  are  of  more  or  less  fragmentary 
character  and  need  not  be  referred  to  in  this 
brief  sketch. 

7.  Ordinary  and  Singular  Points  —  In  gen- 
eral [he  n  points  of  intersection  of  a  line  and 
surface  are  distinct,  but  if  a  point  P  appears 
as  it  coincident  points  among  the  m  intersec- 
tions for  nvrv  straight  line  through  it,  it  is 
called  a  k  multiple  point  of  the  surface.  When 
t  =  2  il  is  a  double  point,  when  *  —  3  a  triple 
point.  Multiple  points  are  singular  points. 
Through  a  double  point  on  a  surface  an  in- 
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finity  of  tines  can  be  drawn  each  of  which  will 
pass  through  a  third  point  on  the  surface  in- 
finitely near  the  double  point  The  locus  of 
these  lines  is  a  cone  of  second  order.  There  are 
three  cases :  (1 )  the  cone  is  a  proper  cone  and 
the  double  point  is  called  a  conical  point;  (2) 
the  cone  degenerates  into  two  intersecting 
planes  and  the  point  is  a  biplanar  point;  (3) 
the  cone  degenerates  into  two  coincident  planes 
and  the  point  is  a  uniplanar  point  or  pinch 
point.  There  may  be  a  curve  locus  of  double 
points  on  a  surface:  for  example,  the  curve  of 
intersection  of  a  surface  by  itself  is  such  a 
locus,  as  is  also  the  curve  of  contact  of  two 
sheets  of  the  same  surface  with  each  other. 
For  a  detailed  study  of  the  character  of  a  sur- 
face in  the  neighborhood  of  a  double  point 
consult  Rohn,  *Mathematische  Annalen,  22 > 
(1883).  As  the  study  of  a  surface  proceeds  in 
general  from  the  equation  of  the  surface,  it  is 
to  the  analysis  we  must  look  for  a  definitive 
criterion  distinguishing  ordinary  and  singular 
points.  A  point  xi,  yi,  z%  of  a  surface  F(x,  y,  z) 
—  0  is  said  to  be  ordinary,  if  the  F  function  is 
developable  in  an  entire  series  in  the  neighbor- 
hood of  X\,  yi,  si,  and  if  the  three  first  deriva- 
tives   -jr.  t- ,  r-  do  not  simultaneously  vanish 

at  the  point.  All  other  points  are  singular 
points. 

8.  General  Considerations.  Curvilinear  Co- 
ordinates.—  Modern  progress  in  the  theory  of 
surfaces  begins  with  the  appearance  in  1827  of 
Gauss'  paper,  (Disquisitiones  generates  circa 
superficies  curvas)  (translated  into  German  in 
Ostwald's  <Klassiker  der  exakten  Wissenschaf- 
ten* ;  into  English  by  Morehead  and  Hilte- 
beitel,  Princeton).  Two  things  in  this  classical 
production  have  profoundly  affected  subse- 
quent developments  in  the  theory.  The  first 
was  the  systematic  employment  of  curvilinear 
co-ordinates,  and  therewith  a  demonstration  of 
the  great  advantages  which  could  be  derived 
from  their  use;  the  second  was  the  conception 
of  a  surface  as  a  two-way  extension,  not  rigid 
but  flexible,  which  could  be  made  to  assume 
new  shapes  by  bending  without  stretching.  All 
surfaces  derived  from  a  given  surface  by  bend- 
ing are  said  to  be  applicable,  or  developable, 
upon  each  other.  It  is  clear  that  the  geometry 
of  figures  on  such  surfaces  is  the  same.  The 
analytical  criteria,  whether  two  given  surfaces 
are  applicable  upon  each  other,  constitute  one 
of  the  interesting  chapters  in  the  general  theory. 
In  expressing  the  Cartesian  co-ordinates  x,  y,  z 
as  functions  of  two  variables  u,  v  called 
parameters : 

(A)  x  =  +(u,  v),  y  =  x(u>v),  »  =  V<u,  v)f 
a  new  form  of  representation  of  surfaces  is 
established.  The  elimination  of  u  and  v  would 
obviously  lead  to  one  equation,  F(x,  y,  z)  ^O. 
If  u  be  given  a  definite  value  tie,  and  v  be  al- 
lowed to  vary,  a  curve  will  be  generated  lying 
on  the  surface  (see  Curves  of  Double  Curva- 
ture). The  curve  is  called  the  u*  curve,  that 
is,  it  is  named  by  the  special  value  of  the  para- 
meter that  is  constant  at  all  its  points.  Assign- 
ing a  second  value  to  w,  say  Mi,  and  allowing  v 
again  to  vary,  there  would  be  formed  the  u% 
curve  of  the  surface.  In  this  way  there  could 
be  formed  an  °° *  of  curves  on  the  surface  con- 
stituting the  family  of  u  curves.  Similarly, 
there  is  a  family  of  v  curves  each  characterized 


by  a  definite  value  of  v  while  u  is  variable. 
Each  point  of  the  surface  is  the  intersection  of 
a  u  curve  and  a  v  curve,  and  the  curves  are 
called  its  curvilinear  co-ordinates.  One  may 
thus  speak  of  the  point  («o,  v0)  of  the  surface, 
or  in  general  of  the  point  (u,  v),  in  place  of 
referring  to  it  by  its  Cartesian  co-ordinates. 
Both  co-ordinate  systems  are  put  in  evidence 
by  writing  the  point  in  the  form  (x,  y,  z;  u,  v). 
A  restriction  upon  the  values  u  and  v  may  take, 
such  as  an  eauation  f(u,  v)  ==s0,  defines  a  curve 
on  the  surface. 

9.  Tangent  Plane.  Principal  Normal  Sec- 
tions.—  If  to  all  the  curves  on  a  surface  passing 
through  an  ordinary  point  P  (x,  y,  z;  u,  v), 
tangents  be  drawn  at  P,  the  line  will  lie  in  a 
plane  called  the  tangent  plane  at  P.  Its 
equation  is 

(dyds      dyds\   (t *    ,  /<?£j?*_2?  dx\  t   \ 
du  dv  ~dv  du)   U       *;  +  \du  do    dv&u)  {V      y) 

,   (dx  dy     dx  dy\  fr         . 

+  {toii-d;-du)«-z)  =  0' 

where  (,  V,  C  are  the  current  co-ordinates  of 
the  points  of  the  plane. 

The  line  perpendicular  to  the  tangent  plane 
at  P  is  the  normal  of  the  surface  at  P.  Every 
plane  through  the  normal  is  a  normal  plane, 
and  the  sections  made  by  them  with  the  sur- 
face are  normal  sections. 

10.  The  Fundamental  Quadratic  Forms  and 
the  Fundamental  Magnitudes  of  the  First  and 
Second  Order.  The  Fundamental  Equations. 
^The  entire  theory  of  a  surface  is  implicitly 
involved  in  two  fundamental  quadratic  differ- 
ential forms,  and  in  three  fundamental  differ- 
ential equations.  The  first  form  is  the  ex- 
pression for  the  square  of  the  arc  length  ds 
on  the  surface  between  two  infinitely  near 
points  P(x.  y,  z;  u.  v)  and  Pi(x  +  d x,  y  -f  dy, 
z  +  dz  -  u  t  du.  v  4-  dv).  This  is  found  to  be 
(a)  dsi°=dxM+dy,+dz*=Edu'  +  Fdu  dv  +  Gdzf, 
where 

'-©•+©•-©■. 
«-©■+©■+©'■ 

F dx  dx      dy  dy      dz  dz  . 

du  dv      du  dp      du  dv 

The   second   quadratic   differential    form   is 
the  expression  for  twice  the  distance,  d,  from 
the  point  Pi  to  the  tangent  plane  at  P: 
(P)  2d  =  Ddu*+  2D'du  dv  +  D"dv\ 

where 


d*x  d*y  dH 
du*  du*  du* 

dx  dy  dz 
du    du    du 

an 

dx  dy  dz 
dv     dv    dv 

\/EG  —  F*' 


D" 


d*x  fry  d*z 
dv*  dv1  dv* 

dx 

dy 

dz 

du 

du 

du 

dx 

dv 

dy 
dv 

dz 

dv 

V  EG  —  F*' 


d*x     &*y     d*z 

du  dv  du  dv  du  dv 

dx  dy  dz 
du      du       du 

dx  dy  ds 
dv        dv      do 

y/EG  —  F*     • 

The  six  magnitudes  E,  F,  G;  D,  D',  D"  on 
account  of  their  importance  are  called  funda- 
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mental  magnitudes:  the  first  three  as  contain- 
ing derivatives  of  the  first  order  are  called 
the  fundamental  magnitudes  of  the  first  order: 
the  second  three  as  containing  derivatives  of 
the  second  order  are  called  the  fundamental 
magnitudes  of  the  second  order.  The  six  mag- 
nitudes are  not  independent  of  each  other,  but 
are  connected  by  three  partial  differential 
equations  called  the  fundamental  equations  of 
the  surface.  These  may  be  obtained  by  differ- 
entiation from  the  foregoing  equations.  They 
are : 

,  ,  DD"  —  D'* 
0) 


EG  —  /» 


2(EG  —  FA    dud* 


&F    .  d*£      &G 


du  dv       dv*       du 
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E  7<*V     dEdG       2^5  — 

+  4(EG  —  F*)*l\du)   ^  dv  dv  ~~      dv  du 

4(£G  —  F*)>l\dv)   T 


+ 
+ 


dGdFl 

du 
dEdG       „  d£ df 


du  du 


du  dv 


At,  EG 

do  dv  + 
dD      dD' 


r  —  F*)'[du    dv       dv  du  dudu 

OFdjh 

du  dr J' 


Wxr  — 


dv 


du 


__  1  \r>fiJLc—QF\ 

2iEG  —  F*)[     \dv  du     I 

_jW&§G_  £  E  +  2  ^  F-  2  &  f) 
\du  du  dv  du    J 


+ 

d£" 
du 


W^r — 


dE 

dv 


=2(eg1-  nr  '(as  fi~ 2  "S  v 

_  /r  /  *!  £  -  ^  G  +  2  —  F  -  2  2£  jA 
Veto  di*  du  dp     / 

+  »(*'+£«-«£«)]■    . 

Equation   (y)   was  established  by  (lauss  in 

the  paper  previously  cited.     The  first   member 

pp"  _  //' 


of  this  equation. 


r^-f  has  an  interesting 


LG  —  F 

geometrical  significance  in  connection  with  the 
curvature  of  the  surface  (see  12).  Equations 
(<f)  and  (0  were  determined  by  Mainardi 
(1857)  and  11  years  later,  independently,  by 
Codazzi.     The   three   equations   are  known   as 

the  Gauss-Mainardi  or  Gauss-Codazzi  equa- 
tions. It  is  evident  that  E,  F.  G  satisfy  the 
conditions:  /:>0,  G>0,  EG  —  F>0.  To 
Ronnet  is  due  the  theorem  that  a  surface  is 
completely  determined  in  all  respects,  except 
only   as  to  its  position  in   space,  by  six   given 

functions  /:,  F,  G,  P.  P\  P"  of  two  variables 
u,  v.  provided  that  the  six  functions  satisfy 
the  three  fundamental  equations  (?).  (<K  (O, 
and  the  time  inequalities.  The  determination 
of  the  ("artesian  variables  x,  y,  z  as  functions 
of  ti  and  v,  depends  upon  the  integration  of  a 
differential   equation   of   the   Riccati   type    (see 

EOTAIIONS,    DlFFKRKNTIAL). 

11.  Curvature  of  Curves  Traced  upon  the 
Surface  Theorems  of  Mensnier  and:  Euler. 
Principal  Radii  of  Curvature.  The  problem  of 
the  curvature  of  curves  traced  on  the  surface 
through  /',  and  the  relations  of  these  curva- 
tures,   is    simplified    by   considering    first    only 


those  curves  that  have  a  common  tangent  at 
/'.  Let  the  common  tangent  be  P7\  and,  for 
the  sake  of  definitencss,  let  it  be  the  tangent 
through  P(u,  v)  and  the  infinitclv  near  point 
/'i(m  +  du,  v  +  dv).  Conceive  as  drawn  the 
sphere  whose  radius  R  and  centre  are  the 
radius  of  curvature  and  centre  of  curvature 
(relative  to  P)  of  the  normal  section  with  the 
tangent  line  FT.  Menstticr's  theorem  states 
that  the  plane  of  osculation  of  any  curve 
through  P  with  tangent  line  PT  intersects 
the  sphere  in  the  circle  of  curvature  of  the 
curve  relative  to  P.  If  r  is  the  angle  between 
the  plane  of  osculation  ot  the  curve  and  the 

normal  section,  and  R  the  radius  of  curvature 
of  the  curve,  then  )?  =  R  cos  r. 

It  remains  to  express  the  value  of  R. 
Newton's  Theorem  concerning  curvature  of 
plane  curves  gives  immediately: 

1  _2d       Ddu*  +  2D'du  dv  +  D"dv* 

U       R      ds*        Edu*  +  2Fdu  dv  +  Gd*    ' 

To  each  value  of  -r-  correspond  a  tangent 

direction  at  P  and  a  normal  section,  and  the 
equation  above  determines  the  curvature  of 
this    section     relative    to    P.    There   arc   two 

values  of  -j—  for  one  of  which  R  takes  a  maxi- 
du 

mum    value,    and    for    the    other   a    minimum 

value.      By    the    usual    methods   employed    in 

maxima    and    minima    the    two   values   of    t 

du 

are  found  to  satisfy  the  equation, 
(f)     (^"-^/)(£), 

+(ED"—  GD)^  +  BET  —  FD*-0, 

and  the  two  corresponding  values  of  R,  viz., 
R\  and  R*t  the  equation. 
(<J)    (DD"—D")I? 

-{EDl,—  ZFp'+GD)R+EG  —  F%=Q. 

The  two  tangent  directions  at  P  thus  distin- 
guished are  at  right  angles  to  each  other  and 
arc  called  the  principal  directions  of  curvature 
at  P,  and  the  corresponding  normal  sections 
are  the  principal  normal  sections.  R%  and  Rt 
are  called  the  principal  radii  of  curvature  of 
the  surface  at  P. 

Euler's  theorem  expresses  the  radius  of 
curvature  R  of  any  normal  section  in  terms 
of  the  principal  radii  of  curvature  and  an 
angle  ?.     The  equation  is 

(*)  £=  £-  cos' *  +  g  sin**, 

where  p  is  the  angle  between  the  normal 
tion  in  question  and  the  principal  normal 
tion  corresponding  to  Rx.  In  Euler* s  and 
Mcnsnier's  theorem  the  theory  of  the  curva- 
ture of  curves  traced  on  a  surface  finds  a 
satisfactory  exposition. 

12.  Curvature  of  the  Surface.  Gauss  Spher* 
ical  Representation.—  Various  definitions  of 
curvature  of  a  surface  have  been  suggested, 
of  which  three  have  found  general  acceptance. 
The  three  curvatures  differ  in  kind.  It  is 
found  that  the  mean  value  of  the  curvatures 
of  all  the  normal  sections  through  P  (relative 
to  P)  is  one-half  the  sum  of  the  curvatures 
of    the   principal    normal    sections   at   P,   vit« 

2\W^r)'     **  would  **  natural  to  take  this 
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value   as   the  mean   curvature   of   the   surface 

at  P,  but  the  mathematical  world  has  chosen 

to  give  the  name  mean  curvature  to  the  double 

of  the  quantity.     Having  regard  to   (#),  one 

has 

(*)     Mean  curvature  at  a  point 

1        1       ED"  —  IFV  +  GD 

~Rx+R*  EG  —  F*         ' 

The  other  two  curvatures  are  connected  with 
Gauss's  method  of  representing  a  surface  upon 
a  sphere  by  means  of  parallel  normals.  At  a 
point  P  of  the  surface  the  positive  normal  is 
drawn;  from  the  centre  of  the  sphere  a  radius 
is  drawn  parallel  to  the  normal ;  the  extremity 
p  of  this  radius  is  called  the  spherical  image 
or  picture  of  P.  When  P  describes  a  curve 
on  the  surface,  p  describes  a  curve  on  the 
sphere,  and,  in  general,  to  an  area  on  the 
surface  corresponds  an  area  on  the  sphere. 
Gauss  has  called  the  area  on  the  sphere  the 
total  curvature  (curvatura  integra)  of  the  cor- 
responding area  on  the  surface.  If  d<*  is  an  in- 
finitely small  area  on  the  surface  above  the 
point  P  and  do\   its  total  curvature,  the  ratio 

•jl is  called  the  measure  of  curvature  (curvatura 
do 

specifica)    or   Gauss  curvature  of   the   surface 

at  P .      Gauss   showed   that   this   ratio  is  „  D  > 

whence  the  theorem,  that  the  measure  of  curva- 
ture at  a  point  is  equal  to  the  product  of  the 
principal  curvatures  of  the  surface  at  the 
point.  Using  K  to  represent  this  curvature, 
and  having  regard  to  (#) , 
0*)    Measures  of  curvature  at  a  point 

=  K=  1  =DD"  —  D'* 
RxRt  EG  —  F*' 
13.  Dupin's  Indicatrix.  Lines  of  Curvature, 
Asymptotic  Lines.  Conjugate  Directions. — 
To  ascertain  the  nature  of  the  surface  in  the 
immediate  neighborhood  of  a  point  P,  one  inter- 
sects the  surface  by  a  plane  parallel  to  and  in- 
finitely near  the  tangent  plane  at  P.  The  curve 
of  section  is  called  the  indicatrix  relative  to  P. 
The  indicatrix  is,  in  general,  a  conic  whose 
equation  is  (/?)  when  d  is  constant.  As  d  is 
infinitely  small  of  second  order,  the  curve  may 
be  regarded  as  lying  in  the  tangent  plane  at  P 
with  P  as  centre.  Taking  the  tangents  of  the 
principal  directions  of  curvature  at  P  as 
co-ordinate  axes  (fi,  ft),  equation  (  p)  becomes 

K+R>2d' 

When  Rt  and  R*  have  like  signs  the  indica- 
trix is  an  ellipse,  and  when  the  signs  are  unlike 
it  is  a  hyperbola.  In  the  first  case  P  is  an 
elliptic  point  of  the  surface  and  the  neighbor- 
hood of  P  is  convex-convex  relative  to  the  tan- 
gent plane ;  in  the  second  case  Pisa  hyperbolic 
point  and  the  neighborhood  of  P  is  convex- 
concave.  If  either  Rt  or  Rs  is  infinite  at  P, 
the  indicatrix  is  two  infinitely  near  parallel 
right  lines.  P  is  then  called  a  parabolic  point. 
A  surface  may  contain  a  region  of  elliptic 
points  and  a  region  of  hyperbolic  points.  The 
curve  separating  the  two  regions  is  a  locus  of 
parabolic  points.  For  a  surface  of  parabolic 
points,  K  must  be  identically  zero  (see  17). 

By  reference  to  the  indicatrix  at  every  point 
of  the  surface,  one  may  define  the  system  of 
lines  of  curvature  as  the  two  series  of  orthogo- 
nally intersecting  curves    (eo1  in   each   series) 


whose  tangent  directions  coincide  with  the 
principal  axes  of  the  indicatrix,  i.e.,  with  the 
principal  directions  of  curvature  (see  11). 
From  the  definition  it  follows  that  (7)  is  the 
differential  equation  of  the  lines  of  curvature. 
The  integration  of  (v)  for  any  surface  whose 
fundamental  magnitudes  are  known  furnishes 
the  two  series  of  lines  of  curvature  of  the 
surface.  It  is  characteristic  of  a  line  of  curva- 
ture that  the  normals  of  the  surface  at  two 
consecutive  points  of  the  curve  intersect,  and 
this  property  is  sometimes  given  as  the  defini- 
tion of  the  curve.  By  reference  to  this  property 
a  ready  means  is  occasionally  afforded  for 
identifying  the  lines  of  curvature;  for  example 
on  a  surface  of  revolution  one  of  the  series  of 
lines  of  curvature  consists  of  the  meridian 
curves  and  the  other  series  of  the  parallel 
circles.  The  sphere  and  plane  form  a  class 
apart  from  all  other  surfaces  as  regards  lines 
of  curvature,  for  any  curve  on  cither  surface 
is  a  line  of  curvature.  To  Joachimsthal  is  due 
the  theorem  that,  if  two  surfaces  intersect  in 
a  constant  angle  and  the  curve  of  intersection 
is  a  line  of  curvature  on  the  one,  it  is  also  a 
line  of  curvature  on  the  other.  It  follows  in 
particular  that,  if  a  riane  or  sphere  intersects 
a  surface  in  a  constant  angle,  the  curve  of 
section  is  a  line  of  curvature. 

Again,  by  reference  to  the  indicatrix,  one  de- 
fines the  system  of  asymptotic  lines  as  the  two 
series  of  intersecting  curves  whose  tangent 
directions  coincide  with  the  asymptotes  of  the 
indicatrix.  Asymptotic  lines  are  real  only  in 
the  hyperbolic  region  of  the  surface.  The 
differential  equation  of  asymptotic  curves  is 
(rf=0) 
(v)  Ddu*  +  ID'du  dv  +  D"dv*  =  0. 

It  is  characteristic  of  an  asymptotic  line  that 
the  plane  of  osculation  at  any  point  of  it  is 
the  tangent  plane  of  the  surface  at  the  point. 

Two  conjugate  diameters  of  the  indicatrix  of 
a  point  give  conjugate  directions  at  the  point; 
hence  to  any  direction  there  is  a  conjugate. 
A  system  of  curves  consisting  of  two  series  of 
intersecting  curves  is  conjugate  when  the  above 
condition  is  satisfied  at  every  point  of  inter- 
section. In  partial  illustration  of  the  fore- 
going definitions  it  may  be  remarked  that  all 
the  points  of  a  hyperboloid  of  one  sheet  are 
hyperbolic,  and  that  the  right-line  generators 
are  its  asymptotic  lines.  On  the  anchor-ring 
surface,  i.e.,  the  surface  generated  in  rotating 
a  circle  about  a  line  in  its  plane,  the  curves 
described  by  A  and  B,  the  extremities  of  the 
diameter  parallel  to  the  axis  of  rotation,  are 
curves  of  parabolic  points;  the  inner  surface 
of  the  ring  is  the  region  of  hyperbolic  points, 
the  outer  surface  the  region  of  elliptic  points. 
The  generating  circle  is  in  every  position  a 
line  of  curvature.  It  remains  to  define  an  urn- 
bilic  as  a  point  at  which  the  indicatrix  is  a 
circle. 

14.  Isothermal  Lines.  Minimal  Lines.  Geo- 
desic Lines  —  Curvature  —  Circles  —  Co-ordi- 
nates.— If  the  ds*  of  a  surface  assumes  the 
form 

(0  d&  =  a(u,  v)  [du*  -I-  dv*], 

where  E  —  £—<*(«,  v),  /7=aa0,  the  parameter 
curves  1*==  constant,  v  =  constant,  form  an 
isothermal  system  (or  isometric  system)  «  i 
curves.  The  parameters  u  and  v  are  c ai  evl 
thermal  parameters.    The  distinguishing  ;;i(ti- 
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erty  of  isothermal  lines  lies  in  this,  that  by 
their  means  the  surface  can  he  divided  into  a 
network  of  infinitely  small  squares.  The  di- 
vision is  effected  by  giving  to  u  and  v  series  of 
values  in  arithmetical  progression,  the  two 
series  having  the  same  common  difference 
(du'-dv).  The  squares  differ,  in  general,  in 
magnitude.  There  is  an  infinity  of  isothermal 
systems  on  a  surface,  for  the  characteristic 
form  (O  is  reproduced  in  new  parameters 
Ui,  Vi,  by  making  the  substitutions 

ii  +  nv  —  /(«i  +  ivi),  u  —  ttf^/itwt—  wi). 
where  /  and  /■   are  conjugate   functions   but 
otherwise  arbitrary. 

It  is  noted  that  (f )  may  be  thrown  into  the 
form  ds****  «  (u,  v)  [  (du  -f  i  dv)  (du  —  i  dv)  ] , 
and  hence,  by  the  substitutions  A  "~  11  +  »\ 
fi  "**  u  —  iv,  an  equation  of  second  order.  From 
the  theory  of  these  equations  (see  Equations, 


a  geodesic  may  cease  to  be  a  shortest  curve 
when  prolonged.  A  string  stretched  on  a  sur- 
face lies  in  a  geodesic;  keeping  one  extremity 
of  the  string  fixed  at  a  point  P  and  rotating 
about  P,  the  second  extremity  of  the  string 
describes  a  curve  called  a  geodesic  circle.  It  is. 
in  general,  not  a  geodesic  curve.  If  at  P  and 
Pi,  two  infinitely  near  points  of  an  arbitrary 
curve  c  on  a  surface,  geodesies  be  drawn  tan- 
gent to  the  curve,  the  ratio  of  the  angle  be- 
tween the  geodesies  to  the  arc  length  PP%  is 
called  the  geodesic  curvature  of  c  at  P.  Ob- 
viously, geodesies  are  curves  of  zero  geodesic 
curvature.  The  torsion  of  the  geodesic  tangent 
to  c  at  P  is  called  the  geodesic  torsion  of  c  at 
P.  A  line  of  curvature  is  a  curve  of  sero  geo- 
desic torsion  at  every  point  The  differential 
equation  of  geodesies,  derived  from  the  defini- 
tion, is 


to 


E  +  'du   2  du  +  dr  du  +  \dr       2  du)  \du) 


+  P 


d*v 
du* 


~.rdv  dF_\dE,dGdv,\dG(a\>y^o 
'  +U  du  du      2  d*  ^du  du^2  do  \du)    +  U  du* 


0, 


Differential)  it  follows,  that  an  infinity  of 
geodesies  may  be  drawn  at  any  point  of  a  sur- 
face, each  determined  by  its  direction  at  the 
point. 

The  expression  for  ds*  takes  a  notable  form 
when  the  parameter  lines,  y  =  constant,  are 
geodesies  and  the  parameter  lines,  u  —  constant, 
are  their  orthogonal  trajectories.  Two  cases 
are  of  interest: 

(1)  The  geodesic  parallel  system,  in  which 
the  geodesies  are  drawn  perpendicular  to  an 
arbitrary  curve  c  as  shown  in  Fig.  6,  and 
/,  fi,  .  .  .t  are  the  orthogonal  trajectories. 
Any  two  trajectories  intercept  equal  lengths 
on  the  geodesies,  and  it  is  from  this  fact  that 
the  trajectories  derive  their  name  of  geodesic 
parallels.  If  u  represents  the  distance  from  c 
to  a  geodesic  parallel  measured  on  the  geodesies, 
into  the  form 
(«)  ds1  =  fr&dp, 

where  $  is  a  function  of  a  and  p.  The  parame- 
ters a,  ft  are  conjugate  i  magi  nan  es  and  the 
two  series  of  corresponding  curves  on  the 
surface  arc  imaginary.  They  are  called  the 
minimal  lines  of  the  surface,  as  it  is  evident 
that  along  any  one  of  them  ds*—Q.  The  tan- 
gents of  a  minimal  line  are  the  minimal  right 
lines  (see  Curves  of  Double  Curvature).  By 
integrating  ds*=Q,  one  can  determine  the 
minimal  parameters  and  thence  a  pair  of  iso- 
thermal parameters.  Just  as  there  is  but  one 
system  of  lines  of  curvature  and  one  system 
of  asymptotic  lines,  so  there  is  but  one  system 
of  minimal  lines  on  a  surface. 

A  geodesic  line  is  a  curve  such  that  at  every 
point  P  of  it,  the  principal  normal  of  the  curve 
and  the  normal  of  the  surface  coincide.  The 
shortest  curve  traced  between  any  two  points 
of  the  surface  is  a  geodesic.  A  given  geodesic 
does  not  always  represent  the  shortest  curve 
between  any  two  of  its  points,  but  the  property 
of  shortest  distance  docs  hold  for  sufficiently 
small  segments  of  the  geodesic.  On  a  surface 
of  negative  (iauss  curvature  (K  negative  at  all 
points)  a  geodesic  docs  not  cease  to  be  a  curve 
of  shortot  length.  On  a  surface  of  positive 
Gauss  curvature  (K  positive),  e.g.,  on  a  sphere, 


one  has 


du* 


ds*—  du*+  Gdv*. 


Fig.  6. 


Pic.  7. 


(2)  The  geodesic  polar  system,  in  which  the 
curve  c  reduces  to  a  point  O  as  shown  in  Fig. 
7,  and  the  geodesies  proceed  from  O.  The 
orthogonal  trajectories  are  geodesic  circles.  If 
u  represents  the  distance  from  O  to  a  geodesic 
circle,  and  v  the  angle  from  a  fixed  geodesic 
taken  as  a  base,  to  any  geodesic,  there  follows : 

ds*  —  dtf+  Gdv*, 
where  G  is  a  function  of  u  and  v  satisfying  two 
conditions  at  the  pole  point: 

■1-a  fays'] : 
J«=o  L  a*  -L 


VG 


1. 


We  mention,  finally,  a  system  of  references 
in  which  the  curves  are  geodesic  ellipses  and 
hyperbolas.  If  a  point  P  moves  so  that  the  sum 
(difference)  of  its  geodesic  distances  from  two 
arbitrary  curves  c,  d  of  the  surface  is  constant, 
it  describes  what  is  called  a  geodesic  ellipse 
(hyperbola) ;  c  and  c%  must  not  be  geodesic 
parallels.  Weingarten  has  shown  that  the 
system  of  geodesic  ellipses  and  hyperbolas  is 
orthogonal.  A  special  case  is  when  c  and  c% 
reduce  to  points.  Liouville  has  investigated  a 
class  of  surfaces  on  which  there  is  an  isother- 
mal system  of  geodesic  ellipses  and  hyperbolas. 
The  form  of  the  arc  element  is 

and  the  differential  equation  of  the  geodesies 
can    be   integrated    and   brought   to   the    form 

/du  C        av 

,.     v        ~—   I     ,  ,  v       -«  6,  where  g  and* 
Vfiu)  +a      J  Vg{v)  —  a 

are  constants  of  integration.    Surfaces  of  the 


SURFACES,  THEORY  OF 


71 


second  order  and  surfaces  of  rotation  belong 
to  the  Liouville  surfaces.  Gauss  established 
the  theorem  that  the  sum  of  the  angles  of  a 
geodesic  triangle  (the  sides  are  geodesic  lines) 
is  greater  than,  less  than,  or  equal  to,  **,  accord- 
ing as  the  triangle  lies  in  an  elliptic,  hyperbolic 
or  parabolic  region.  The  only  surface  that  can 
contain  an  area  of  parabolic  points  is  a  develop- 
able surface  (see  16),  i.e.,  a  surface  developable 
upon  a  plane. 

15.  Representation  of  One  Surface  upon 
Another  Surface.  Conformal  Representation. 
Applicability. —  In  map  drawing  one  has  an  in- 
stance of  the  depiction  or  representation  of  one 
surface  upon  another.  To  each  point  of  one 
surface  corresponds  a  definite  point  of  the 
other  surface.  The  character  of  the  depiction 
is  a  matter  of  the  law  of  relation  of  the  corre- 
sponding points  of  the  two  surfaces.  If  the 
equations  of  a  surface  A  are  expressed  in 
parameters  u,  v  and  those  of  surface  B  in 
parameters,  Ux  th,  any  equations  ux  —  g  (u,  v), 
Vi  —  h(u,  v)  will  give  a  law  of  correspondence 
of  points,  provided  that  to  a  pair  of  values  of 
u,  v  there  corresponds  a  pair  of  values  Wi,  vi, 
and  conversely. 

When  each  infinitely  small  triangle  on  the 
one  surface  is  depicted  in  an  infinitely  small  and 
similar  triangle  on  the  other  surface,  the  de- 
piction is  said  to  be  conformal.  It  follows  that 
corresponding  angles  on  A  and  B  are  equal; 
also  that  d s*  =  kds*,  where  ds  is  arc  length  on  A 
measured  from  a  point  P,  dsx  the  corresponding 
arc  length  on  B  and  k  a  quantity  depending 
on  the  position  of  P  and  independent  of  the 
direction  of  ds.  The  analytical  side  of  con- 
formal representation  is  completely  resolved 
by  recourse  to  thermal  parameters.  The  arc 
element  of  A  in  the  thermal  parameters  uf  v 
is  ds7  =  a(du%  +  dv*)  ;  similarly,  arc  element 
of    B    in    the    thermal    parameters    Ux,    Vx    is 

dsi*  =  P  (duf  +  dv?) .    The  relations 

si,  +  %v  =  f(u  +  tv) ,  Ui  —  ivi  =  fx  (u  —  iv) , 

where  /  and  fx  are  arbitrary  conjugate  functions 
establish  a  conformal  representation,  since,  by 
virtue  of  these  relations,  ds*  =  kdsx2.  Any  two 
surfaces  can,  in  general,  be  conformally  repre- 
sented upon  each  other  in  an  infinity  of  ways. 
The  functions  /  and  fx  can  be  chosen  to  furnish 
the  most  advantageous  conformal  representa- 
tion. 

Two  surfaces  are  applicable  or  developable 
upon  each  other  if  the  corresponding  infinitely 
small  triangles  are  equal  in  all  respects.  This 
requires  that  corresponding  arc  elements  shall 
be  everywhere  equal,  namely,  that  Ux  and  Vi 
shall  be  such  functions  of  u  and  v  as  to  trans- 
form the  first  member  of  the  equation 

EiduS  +  ZFxduxdvx  +  Gxdvx* 

=  Edu*  +  2Fdu  dv  +  Gdv* 

into  the  second  member.  The  letters  with  sub- 
scripts indicate  the  elements  of  the  second  sur- 
face. In  general,  this  transformation  cannot 
be  made,  and  hence  two  arbitrarily  given  sur- 
faces are,  in  general,  not  developed  upon  each 
other.  It  is  obvious  that  all  surfaces  derived 
from  a  given  surface  by  bending  without 
stretching  (see  8)  are  applicable  upon  each 
other.  Hence  the  parameters  of  any  one  of 
them  are  expressable  in  the  parameters  of  the 
original  surface.    All  the  surfaces  may,  accord- 


ingly, be  assumed  definite  in  the  same  parame- 
ters u,  v,  whence  it  follows  that  the  fundamen- 
tal magnitudes  E,  F,  G  will  be  identically  the 
same  for  the  entire  series  of  surfaces.  The 
three  magnitudes  E,  F,  G  and  all  functions 
formed  from  them  and  their  partial  derivatives 
are  invariants  of  bending.  Some  important 
conclusions  can  immediately  be  drawn  from 
these  statements.  We  observe  that  the  left- 
hand  member  of  equation  (  y )  is  the  Gauss 
measure  of  curvature  and  that  the  right-hand 
member  is  a  function  of  E,  F,  G  alone.  We 
conclude  that  the  Gauss  curvature  does  not 
change  in  any  deformation  of  a  surface  by 
bending.  One  notes  also  that  equation  (p) 
depends  only  on  E,  F,  G,  whence  the  theorem 
that  a  geodesic  curve  remains  a  geodesic  in  the 
deformation  by  bending. 

As  earth-dwellers  the  most  interesting  depic- 
tion to  us  is  that  of  a  sphere  upon  a  plane. 
The  sphere  is  not  developable  upon  a  plane  and, 
therefore,  any  depiction  is  bound  to  be  a  distorted 
image  of  the  original.  A  conformal  representa- 
tion will  at  least  preserve  angles,  and  the  pic- 
ture and  original  will  be  similar  in  the  cor- 
responding infinitely  small  parts.  The  two  best- 
known  examples  of  a  conformal  representation 
are  the  stereographic  projection  (Hipparchus, 
Ptolemy)  and  the  projection  of  Mercator.  Ex- 
pressing the  sphere  of  radius  one  in  thermal 
parameters  Ux,  Vx\ 

—  2ux  __.  2t>j  _-Ul*+vl'—  1 

and  a  plane  in  thermal  parameters  u,  v :  x  =  u, 
y^v;  the  stereographic  projectionis  furnished  by 
the  relations  u  +  iv  =  ux  +  ivt,  u  —  iv  =  th  —  it*, 
or  simply  u  =  uif  v  =  Vx.  For  the  Mercator 
correspondence  one  sets  up  the  relations 
«i  -f-  ivi  =£**+*»,  ux  — ivi  =  e* — "\  or  U\~e»  cos  v, 
v\  ~€u  sin  v.  In  the  stereographic  projection 
the  circles  of  the  sphere  are  represented  by 
circles  (or  straight  lines)  in  the  plane;  in  the 
Mercator  map  the  meridians  and  parallels  of 
latitude  appear  in  the  plane  as  a  system  of 
orthogonally  intersecting  right  lines. 

Special  Surfaces. 

16.  Ruled  Surfaces. — The  continuous  motion 
of  a  straight  line  through  a  simple  infinity  of 
position  generates  a  ruled  surface.  When  the 
consecutive  generators  intersect,  that  is,  when 
the  generating  line  is  always  tangent  to  one 
and  the  same  space  curve,  the  surface  is  a 
developable  surface.  In  the  contrary  case  the 
surface  is  called  a  skew  surface.  The  director 
cone  of  the  ruled  surface  is  formed  by  drawing 
through  an  arbitrary  point  of  space  lines  par- 
allel to  the  generators  of  the  ruled  surface.  The 
equations  of  the  most  general  ruled  surface  arc 

x  =  <*!  +  PlU,  y  =  <h  +  >%u,  z  =  aa  +  £,1*, 

where  a,f  a,,  a,;  filt  ft,  /3,  are  functions  of  v 
alone.  The  curves  v  =  constant  arc  the  right- 
line  generators;  the  curves  u  =  constant  are 
trajectories  of  the  generators.  The  trajectory 
«  =  0  is  sometimes  called  the  director  curve. 
The  important  elements  are:  (1)  The  angle  d+ 
between  two  consecutive  generators  g  and  gt; 

(2)  the  shortest  distance  5*  between '#  and  gx\ 

(3)  the  value  of  *  corresponding  to  the  point, 
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called    central    point,    where   the    shortest   dis- 
tance meets  g.    Tutting  for  brevity 

Bi  =  ff«ig»  —  frilB*.  lU^frdBi—Btdfa 
B*  =  BidB*  —  B*d8u 
the  values  arc 


^-V/j.hw  +  w 


0/  +  fl.-  +  ff.- 


&  &»  B* 
</j3i  </&  </#. 

</a,  d<h  ddj 


u  = 


2?i  Bt  B% 

Bx  B*  0* 
d&\  d*h  dftt 


*      VBi*  +  B*  +  B+9  "      VBi'  +  A'  +  W 

The  locus  of  the  central  points  of  the  gen- 
erators is  a  curve  called  the  line  of  strict  ion. 
Its  equation  is  the  third  of  the  group  above, 
For  a  developable  surface  d*=(X  The  surface 
is  cylindrical  if  Bi  =  Bt  -=-  /*•  =  0.  The  tangent 
plane  to  a  skew  surface  at  a  point  contains  the 
generator  through  the  point,  and  the  plane 
rotates  about  the  line  as  the  point  of  contact 
moves  on  the  line.  The  normals  of  the  surface 
along  a  generator  form  a  hyperbolic  paraboloid. 
A  ruled  surface  may  undergo  a  deformation  by 
bending  so  as  to  remain  a  ruled  surface.  The 
developable  surfaces  are  so  named  because 
they  are  developable  upon  a  plane.  Their 
linear  element  dr  admits  of  being  thrown  into 
the  form  of  the  ds*  of  the  plane. 

17.  Surfaces  of  Constant  Gauss  Curvature. 
— These  surfaces  are  of  three  kinds:  (1)  Sur- 
faces of  constant  positive  curvature  for  which  K 

or  p  p    is  positive  and  constant  at  every  point. 

The  sphere  is  the  type  of  this  class.  (2)  Sur- 
faces of  zero  curvature  for  which  AT  =  0  at  all 
points.  These  arc  the  developable  surfaces 
(sec  16)  of  which  the  plane  is  the  type.  (3) 
Surfaces  of  constant  negative  curvature,  K<0, 
of  which  the  pseudosphere  is  the  type.  The 
pseudosphere  is  the  surface  generated  by 
rotating  a  tract  rix  about  its  asymptote. 
Minding  showed  ((Crelle's  Journal  fur  Mathe- 
matik,  19,  1839')  that  all  surfaces  of  the  same 
constant  curvature  are  developable  upon  each 
other,  and  in  «©*of  ways.  The  geometry  of  fig- 
ures on  a  surface  of  constant  positive  curva- 
ture may,  therefore,  be  studied  on  a  sphere;  that 
of  developable  surface  on  a  plane;  and, 
finally,  the  geometry  of  surfaces  of  constant 
negative  curvature  is  identical  with  that  of 
the  pseudosphere.  All  surfaces  of  constant 
negative  curvature  are  called  fseudospherical 
surfaces.  In  employing  a  geodesic  polar  sys- 
tem of  reference  (see  14)  the  ds*  of  pseudo- 
spherical   surfaces   with   measure  of   curvature 

1  u 

—  -~j  takes  the  form  ds1  -   du*  -\-  K*  sin  jfdv*.   A 

characteristic  distinction  between  the  geometries 
of  the  three  kinds  of  surfaces  of  constant  curv- 
ature is  indicated  by  the  number  of  geodesies 
that  may  be  drawn  through  a  point  parallel  to 
a  given  geodesic.  On  a  pscudospherical  sur- 
face two  parallels  may  be  drawn;  on  a  develop- 
able surface  only  one  parallel;  on  the  surface 
of  positive  curvature,  none. 

18.  Minimal  Surfaces. —  They  are  defined  to 
l>c  the  surfaces  of  mean  curvature  zero.  //  = 
(sec  12).  At  every  point  of  such  a  surface 
/?i=--/cV  Historically  the  theory  of  these 
surfaces  had  its  origin  in  Lagrange's  investi- 
gation of  the  surface  of  minimum  area  with 
prescribed  boundary  curve.  It  was  ascer- 
tained that  for  such  a  surface  /£»  = —  R%  but 


the  converse  statement  does  not  always  hold 
without  limitations.  Integrations  of  the  differ- 
ential equation  of  minimal  surfaces  were  given 
by  Legendre,  Mongc  and  Enneper.  We  give 
here  the  equations  as  found  by  Wcicrstrass : 

*  =  if(l—u*)F{u)du  +  i  f(l  —  f»)/S",(»W». 
y  r=  5  f (1  +  u*)F{u)du  —  \({\  +»f)F,(r)*t 

s  =      iuF{u\dn  +  \*Fx(v)d». 

F  and  Ft  arc  conjugate  functions  of  the  con- 
jugate complex  variables  u  and  v.  AH  minimal 
surfaces  are  contained  in  these  formulas. 
When  the  function  F  is  algebraic  the  surface 
is  algebraic,  and  conversely.  A  minimal  sur- 
face can  be  deformed  by  bending  so  as  to 
remain  a  minimal  surface.  For  this  it  is 
necessary  and  sufficient  that  one  replace  F  (u) 
and  F\(v)  by  ea*F(u)  and  e — «»Ai(r)  respect- 
ively. All  the  surfaces  corresponding  to  val- 
ues of  a  (real  constants)  are  developable  upon 
each  other  as  having  the  same  ds*.  The  only 
ruled  minimal  surface  is  the  ordinary  helicoidal 
surface  with  director  plane.  The  only  minimal 
surface  of  rotation  is  the  catenoid,  i.e.,  the 
surface  generated  by  rotating  a  catenary  about 
its  base.  These  two  surfaces  are  developable 
upon  each  other.  The  minimal  surface  is  the 
only  surface  (aside  from  the  sphere)  whose 
spherical  representation  is  con  formal  (see  12 
and  15).  For  particulars  as  to  these  surfaces 
consult  Schwarz,  (Gesammelte  Mathcmatische 
Abhandlungcn*  (Vol.  I,  1890);  Darboux, 
*  Lemons  sur  la  Thcorie  Gencrale  des  Surfaces* 
Vol.  I.  18*7). 

19.  Concluding  Remarks.— In  addition  to  the 
special  surfaces  here  described  may  be  noted  the 
surface  of  centres,  i.e..  the  locus  of  the  centres 
of  curvature  of  a  given  surface.  It  consists 
of  two  sheets  St  and  Si  corresponding  to  the 
two  centres  of  curvature  at  every  point.  Also 
may  be  noted  the  W-suriaces  or  Weingariem 
surfaces,  in  which  Rx  and  R%  are  functionally 
related.  A  functional  relation,  f(Rif  R*)  =0t 
defines  an  infinity  of  surfaces.  In  passing  to 
the  surface  of  centres  of  each  individual  of 
such  a  group,  Weingartcn  showed  that  all  the 
sheets  St  are  developable  upon  each  other  and 
upon  the  same  surface  of  rotation.  The  same 
theorem  holds  of  course  for  the  sheets  S±  Sur- 
faces of  constant  curvature,  and  minimal  sur- 
faces arc  special  W'-sur faces.  Finally,  there 
are  certain  analytical  expressions  constructed  in 
the  fundamental  magnitudes,  some  arbitrary 
functions,  and  derivatives  of  the  functions, 
which  have  the  same  value  whatever  the  para- 
meters employed.  In  other  words  they  are 
quantities  invariant  with  respect  to  a  change  of 
parameters.  When  the  arbitrary  functions  are 
present  they  arc  called  differential  paratmetert. 
When  the  arbitrary  functions  are  not  present 
they  are  called  differential  iwarionts.  Mani- 
festly these  magnitudes  are  connected  with 
those  geometrical  properties  that  are  essentially 
independent  of  the  particular  svstem  of  para- 
meter reference.    For  example.  Gauss  curvature 

TrTT  i*  obviou<dv  an   invariant. 

AlAl 
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faces >  (4  vols.,  Paris  1887-96);  Bianchi,  L~ 
<Lezioni  di  G'ometria  Differenziale*  (Pisa,  2d 
ed,  1902,  translated  into  German  by  Lukat, 
'Diflerentialgeometrie,*  Leipzig  1896)  ;  Raffy, 
L^  <Lecons  sur  les  Applications  Geometriques 
de  FAnalyse'  (Paris  1897);  Scheffers,  G, 
(Anwendung  der  Differential-und  integral- 
rechnung  auf  Geometrie>  (2  vols.,  Leipzig 
1902)  ;  Salmon,  Geometry  of  Three  Dimen- 
sions>  (Dublin  1882) ;  Salmon-Fiedler,  (Analy- 
tische  Geometrie  des  Raumes>  (Leipzig  1880-98). 

James  maclay, 
Professor  of  Mathematics,  Columbia  University. 

SURGEON     IN     THE     ARMY     AND 
NAVY  OF  THE  UNITED  STATES.    The 
history  of  the  connection  of  a  regular  staff  of 
surgeons  to  the  army  dates  back  to  the  siege  of 
Boston  in  1775.    At  that  time  the  Second  Pro- 
vincial Congress  of  Massachusetts  Bay  was  in 
session  and  on  8  May  1775  appointed  a  com- 
mittee *to  examine  such  persons  as  are  or  may 
be  recommended  for  surgeons  with  the  army 
now  forming  in  this  colony."    Of  the  16  candi- 
dates examined  only  six  were  rejected.  .  On  21 
July  1775  Washington  urged  in  a  letter  to  the 
Colonial    Congress    that   a    "Hospital    Depart- 
ment* be  established,  and  on  27  July  this  de- 
partment was  created,  having  a  director-general, 
chief   physician   and  20   surgeon's  mates.     In 
April    1776   Congress  passea  an  act   that   the 
board  of  surgeons  be  increased  "not  exceeding 
one  surgeon  and  five  mates  to  every  5,000  men, 
to  be    reduced   when   the   army    is    reduced.* 
Between   1784-89  no  medical   department  was 
officially  recognized  by  the  government,  but  was 
in  the  latter  year  recognized  and  remained  the 
same  until  1821,  when  it  took  the  form  which 
it  retained  with  no  decided  change  until  1908 
when  the  titles  of  all  medical  officers,  excepting 
the  surgeon-general  of  the  army,  became  the 
military  rank,  major,  captain,  etc.,  followed  by 
the  words,  Medical  Corps,  U.  S.  A.    Applicants 
for  the  medical  corps  must  be  between  22  and 
30  years  of  age,  be  citizens  of  the  United  States 
and  graduates  of  a  reputable  medical  school 
and  have  had  at  least  one  year's  hospital  train- 
ing.    After    successful    examination    they   are 
commissioned  as  first  lieutenants.    The  Act  of 
1908  also  established  the  Medical  Reserve  Corps, 
the  members  of  which  rank  as  first  lieutenants 
and  are  appointed  by  the  President  after  an  ex- 
amination.    During    the    Civil    War    and    the 
Spanish-American  War  the  corps  was  increased 
to  meet  the  emergencies,  but  on  the  cessation  of 
hostilities  was  again  placed  upon  a  peace  foot- 
ing.    Consult  Lamphere,   c United  States  Gov- 
ernment >    (Philadelphia  1880);  Farrow,  'Mili- 
tary Encyclopedia*    (New  York  1885)  ;   Ham- 
crsley,  'Army  and  Navy  Register>  (New  York 
1888)   and  other  War  and  Navy  Department 
records.    See  United  States,  Army  of  the; 
United  States,  Navy  of  the. 

SURGEON-PISH,  a  fish  of  the  family 
Teuthida,  allied  to  the  butterfly-fishes  (q.v.) 
and  distinguished  by  the  presence  of  one  or 
more  erectile  lancet-like  spines  on  each  side  of 
the  root  of  the  tail  which  may  inflict  an  ugly 
wound.  Some  80  species  are  known,  mostly  of 
the  genus  Teuthis,  scattered  through  the  warm 
seas  of  the  world  and  variously  known  as 
doctor-fish,  lancet-fish,  tangs  and  among  the 
Spanish-speaking  fishermen  of  the  West  Indies 


as  barberos  and  medicos.  All  are  oblong,  com- 
pressed, brownish  or  bluish  fishes  from  6  to  12 
inches  long,  with  narrow  protruding  incisor- 
like  teeth.  Several  are  good  food,  especially 
the  ocean  surgeon-fish  (T.  bahianus)  found 
throughout  the  West  Indies,  and  the  blue  tang 
(7*.  caruleus),  found  near  Porto  Rico. 

SURGERY,  History  of  General.  The  his- 
tory of  medicine,  fascinating  at  all  times,  is 
most  valuable  to  the  surgeon  when  applied  to 
the  subject  of  general  surgery.  At  the  present 
time  there  is  much  in  the  literature  of  medicine 
that  is  very  instructive  and  it  becomes  more 
and  more  so  as  we  are  put  in  possession  of 
facts  pertaining  to  prehistoric  man  and  of  those 
presented  in  the  study  of  manuscripts  ante- 
dating the  Christian  era. 

Skulls  of  the  prehistoric  period  have  been 
discovered  in  caves  and  dwelling-places  which 
show  undoubted  evidence  that  trephining  had 
been  performed  on  them  and  that  healing  of 
the  bone  had  later  taken  place.  The  examina- 
tion of  these  specimens  is  exceedingly  interest- 
ing. Again,  as  we  study  the  periods  between 
this  age  and  the  beginning  of  the  Christian  era 
we  note  a  great  deal  that  leads  to  the  convic- 
tion that  surgery  was  understood  in  those 
times.  The  early  embalmers,  in  their  famili- 
arity with  the  human  body,  must  have  acquired 
some  knowledge  of  surgery,  and  this  as  far 
back  as  1700  b.c. 

While  medicine  as  a  profession  was  con- 
fined to  the  duties  of  the  priest,  surgery  suf- 
fered, and  was  more  and  more  neglected.  His- 
torians of  that  time  have  just  reason  to  con- 
demn Egyptian  surgery.  There  are  some  very 
excellent  books  appearing  at  the  present  time 
giving  a  full  description  of  what  little  was 
known,  bestowing  full  credit  upon  those  who 
practised  surgery,  or  advocated  it,  and  who 
were  making  some  progress  in  that  branch  of 
medicine.  The  Egyptians  were  proud  and  fond 
of  their  work  as  scribes  or  writers,  their  learn- 
ing in  that  direction  leading  them  to  advise  their 
sons  to  take  up  what  was  then  known  on  the 
subject  of  medicine;  but  very  little  seems  to 
have  been  developed  in  the  way  of  clinical 
observation,  or,  more  particularly,  in  surgical 
procedure. 

In  the  study  of  medicine  by  the  Hindu  one 
cannot  but  note  that  in  their  writings  there  is 
plain  evidence  that  surgerv  had  reached  an  ad- 
vanced stage.  "Surgery*  says  their  great 
Susruta,  "is  the  first  and  highest  division  of 
the  healing  art,  least  liable  to  fallacy,  pure  in 
itself,  perpetual  in  its  applicability,  the  worthy 
produce  of  heaven,  the  sure  source  of  fame  on 
earth.*  He  also  makes  the  very  excellent  ob- 
servation that  "he  who  knows  but  one  branch 
of  his  art  is  like  a  bird  with  one  wing*  This 
writer  was  a  very  careful  observer  and  beyond 
doubt  did  much  to  advance  the  art  of  surgery 
centuries  before  the  birth  of  Ghrist.  Some  of 
the  Hindu  works  and  operations  are  yet  spoken 
of  by  modern  writers.  Thev  knew  how  to  per- 
form successfully  the  operation  of  developing  a 
new  nose  by  flaps  taken  from  the  forehead  and 
were  familiar  with  liice  procedures.  The  sur- 
gery of  ancient  India  is  worthy  our  most 
thorough  and  careful  investigation.  Great  in- 
terest is  being  manifested  in  its  study  and  there 
can  be  no  doubt  that  good  will  result  from  the 
recent   organization   of   the   Charaka   Qub   in 
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New  York.  This  body  of  investigators  bids 
fair  to  give  us  papers  of  great  value  in  the 
elucidation  of  that  period  when  Hindu  sur- 
gery developed  —  and,  it  may  be  said,  ceased. 
Why  it  disappeared  so  mysteriously  has  never 
been  shown. 

Through  the  study  of  manuscripts  of  sue-  • 
ceeding  centuries,  and  of  other  records  of  dif- 
ferent peoples,  one  is  greatly  impressed  with 
the  difficult  operations  performed,  now  and 
then,  by  some  predominating  man,  who,  per- 
haps having  more  knowledge  of  the  anatomy  of 
the  human  body,  and  being  somewhat  bolder 
than  his  fellows,  would  perform  an  operation, 
leaving  a  report  of  possible  success.  Then  for 
centuries  this  work  would  be  forgotten,  then 
revived,  perhaps  modified.  Possibly  to  the 
operator  it  was  a  new  operation  (since  he  was 
not  aware  that  it  had  been  performed  pre- 
viously), yet  to  be  developed  into  a  line  of 
work  that  was  to  lead  to  greater  success.  Thus 
we  see  reported  very  important  advances  in 
the  line  of  surgical  procedure  from  our  earliest 
knowledge  on. 

The  early  Greek  knowledge  of  surgery  is 
not  so  apparent  or  abundant  as  that  of  later 
periods,  yet  Homeric  medicine  gives  endorse- 
ment to  the  fact  that  there  were  surgeons 
capable  of  rendering  aid  in  emergencies,  such 
as  the  removal  of  foreign  substances  from  the 
body,  and  who  were  able  to  control  bleeding  by 
the  application  of  what  were  evidently  under- 
stood to  be  drugs  possessing  some  styptic 
power  and  to  bind  up  and  dress  wounds.  Even 
fractures  and  dislocations  were  treated.  In 
time  of  war  these  men  were  looked  upon  with 
reverence  and  the  aid  they  were  expected  to 
render  was  highly  valued.  Of  their  real  work 
there  is  little  known  before  the  Trojan  War. 
The  most  observing  student  of  cases  in  antiquity 
was  Hippocrates  (q.v.)  born  460  B.C.  He  wrote 
on  the  treatment  of  articulations,  luxations, 
fractures  and  also  on  the  subject  of  the  use  of 
instruments,  but  his  knowledge  of  anatomy 
must  have  been  very  meagre.  The  Greeks  had 
great  respect  for  their  dead,  which  prevented 
dissection  of  the  human  body.  They  knew 
nothing  of  physiology  and,  therefore,  anatom- 
ical structures,  such  as  arteries,  veins,  nerves, 
tendons,  ligaments  and  membranes  were  hope- 
lessly contused.  Hippocrates  gave  classifica- 
tions not  unlike  those  of  the  present  day,  •in- 
ternal medicine*  and  'external  or  surgical 
medicine,*  which  were  convenient,  but  not 
philosophical.  The  period  of  his  life  marked 
*Jie  transition  from  mythology  to  history-  His 
doctrine  and  clinical  observations  were  received 
with  great  respect.  He  advanced  the  science 
and  art  of  surgery,  but  only  a  little  later 
ignorance  again  reigned  in  the  school  which  he 
made  celebrated. 

Erasistratus  (about  300  bx.)  was  a  close  ob- 
server as  an  anatomist  and  made  use  of  his 
knowledge  of  the  valves  of  the  heart.  He  dis- 
covered the  lymph  vessels,  described  the  epi- 
?lottis,  successfully  removed  the  spleen  and  per- 
ormed  other  remarkable  operations. 

Aretarus  was  one  of  the  most  brilliant  men 
of  the  second  century  before  the  Christian  era. 
He  recognized  surgical  affections  of  the  brain 
and  described  the  Syriac  or  Egyptian  ulcer, 
tetanus  and  anal  fistula. 

Galen  (q.v.),  who  died  about  201  A.D.,  must 
have  had  considerable  knowledge  of  anatomy. 


History  indicates  that  he  was  a  vivisector,  and 
to  him  is  due  a  clear  classification  of  the  mus- 
cles, which  is  followed  at  the  present  day,  as 
the  'flexors  and  extensors.9  He  came  very 
near  discovering  the  circulation  of  the  blood, 
and  divided  the  body  into  the  'cranial,  thoracic 
and  abdominal  cavities,*  whose  proper  viscera 
and  envelopes  he  described.  This  was  during  a 
period  when  encouragement  was  given  to  toe 
study  of  anatomy.  The  works  of  one  Oribasius 
(q.v.),  who  died  about  400.  were  based  on  the 
writings  of  those  who  had  preceded  htm,  hot 
had  a  distinct  importance  of  their  own.  He 
showed  much  originality  in  the  treatment  of 
hydrocephalus,  advised  oaracentesis  of  thorax 
and  abdomen,  removal  of  vesical  calculi,  treat* 
ment  of  aneurism,  excision  of  hypertrophied 
mammae  in  men,  etc.  Antyllus  who  flourished 
about  this  period  was  one  of  the  most  distin- 
guished and  original  surgeons  of  antiquity.  He 
was  the  first  to  describe  the  extraction  of  small 
cataracts  and  is  perhaps  best  known  to  the  sur- 
gical world  of  to-day  by  his  exceedingly  bold 
plan  of  opening  aneurisms,  so  successfully 
imitated  by  the  late  James  Symes. 

It  is  to  be  remembered  that  during  the 
Greek  period  Galen  and  his  followers  dissected 
animals  and  occasionally  a  corpse  on  the  field 
of  battle. 

In  the  6th  and  7th  centuries  the  Arabians 

Save  more  encouragement  to  dissection  and 
emonstrated  that  surgery  required  a  knowl- 
edge of  anatomy.  One  of  the  most  celebrated 
Arabian  physicians  was  Rhazes  (q.v.),  who  died 
about  932.  He  compiled  from  all  authors  some 
37  books  on  medicine  and  surgery. 

Albucasis  (936-1013)  in  one  of  his  writings 
gives  a  most  detailed  account  of  necessary  in- 
struments and  in  speaking  of  their  proper  use 
and  application  to  surgery,  he  emphasizes  the 
fact  that  surgeons  should  be  versed  in  the 
science  of  anatomy. 

In  yisiting  the  various  museums  in  Europe 
at  the  present  time,  especially  Naples,  one  is 
greatly  impressed  with  the  variety  of  ancient 
surgical  instruments  that  have  been  recovered 
from  the  ruins  of  Pompeii  and  other  former 
surgical  centres. 

Avenzoar  (q.v.),  who  died  about  1169,  wrote 
one  of  the  most  remarkable  treatises  on  renal 
diseases,  especially  in  reference  to  the  treat- 
ment of  calculus  and  further  surgical  inter- 
vention. 

From  the  9th  to  the  13th  century  the  Jews 
and  the  Christian  clergy  shared  the  honors  of 
the  healing  art,  and  during  this  time  references 
are  not  infrequently  made  to  the  work  of  the 
barber- surgeon  (see  Barber).  Lithotomy  (q.v.) 
seems  to  have  been  developed  in  this  period 
and  it  is  noted  (1022)  that  Henry  II.  Holy 
Roman  emperor,  was  cut  for  stone  by  Saint 
Benedict  himself. 

In  the  13th  century  Rolger  of  Palermo  was 
evidently  one  of  the  most  distinguished  pio- 
neers in  modern  surgery.  He  was  the  first 
to  use  the  term  aseton.»  His  pupil,  Roland, 
wrote  a  treatise  on  surgery,  which  became  very 
famous  and  was  mentioned  by  Guy  de  Chauhac, 
•restorer  of  French  surgery  in  the  14th  cen- 
tury** The  latter  was  probably  one  of  the  most 
famous  surgeons  of  that  time.  He  opened  the 
abdomen  for  dropsy  and  operated  for  the  radi- 
cal cure  of  hernia  and  for  cataract. 
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The  history  of  the  school  of  Salerno  in 
the  13th  century  indicates  that  practitioners  of 
surgery  had  to  devote  a  certain  time  to  the 
study  of  anatomy,  were  obliged  to  pass  an 
examination  by  the  faculty  of  the  university 
and  were  licensed  by  the  royal  hands.  Surgeons 
recognized  the  importance  of  nausea,  vomiting 
and  hemorrhage  from  the  ears,  in  injuries  to  the 
head.  They  used  the  trephine  (q.v.)  in  treating 
fractures  of  the  skull  and  treated  hernia  cerebri 
by  pressure  and  caustics.  Ligatures  were  used 
in  wounds  of  the  carotid  arteries  and  jugular 
veins.  The  surgeons  also  treated  wounds  of  the 
abdomen.  Lithotomy  was  described  with  care 
and  compound  fractures  were  treated  with 
splints. 

The  first  important  work  on  minor  surgery 
appeared  during  the  14th  century.  It  was  writ- 
ten by  Lanfranc,  but  although  it  grew  into  a 
second  and  larger  treatise,  surgery  soon  after 
this  began  to  decline.  The  barber-surgeons  of 
this  time  seemingly  commanded  considerable  at- 
tention, although  it  is  evident  that  the  im- 
portance of  this  body  of  men  has  been  greatly 
exaggerated. 

From  the  15th  century  through  the  19th 
surgery  developed  more  and  more  as  a  science. 
In  England,  Thomas  Linacre  of  Canterbury 
(1460-1524)  was  one  of  the  earliest  writers. 
Jerome  Fabricius  (1537-1619)  was  also  a  noted 
writer  and  authority  on  the  practice  of  sur- 
gery during  this  period.  Benivieni  during  the 
same  period  was,  according  to  Malgaigne,  the 
first  to  impress  upon  the  profession  the  im- 
portance of  searching  in  the  cadaver  for  the 
concealed  cause  of  disease.  His  observations 
on  gall-stones  and  conveyance  of  syphilis  from 
the  mother  to  the  foetus  were  original. 

Notwithstanding  the  progress  in  surgical 
science  during  the  15th  and  16th  centuries,  the 
practice  of  surgery  was  largely  abandoned  to 
a  class  of  ignorant  barbers  and  bone-setters. 
Most  of  these  operators  traveled  from  city  to 
city,  individual  practitioners  limiting  themselves 
to  the  operation  for  stone  or  for  hernia.  This 
condition  of  affairs,  together  with  the  prejudice 
against  dissection,  was  most  unfavorable  for 
the  profession  of  surgery. 

France  at  this  time  presented  the  only  spe- 
cial college  for  the  instruction  of  surgeons.  To 
the  16th  century  belongs  the  career  of  that 
most  wonderful  surgeon,  Ambroise  Pare.  He 
was  an  original  thinker,  had  the  courage  of 
his  convictions  and  did  away  with  the  use  of 
the  cautery  and  boiling  oil  in  amputations,  using 
ligatures  to  control  hemorrhage,  the  latter  being 
the  most  important  advance  until  the  introduc- 
tion of  ether  in  1846  (see  Anesthetics).  At 
the  beginning  of  the  17th  century  surgery 
reached  a  higher  social  and  intellectual  plane 
than  it  had  heretofore  occupied.  Amphitheatres 
for  dissection  developed  in  many  European 
cities,  together  with  hospitals  and  dispensaries 
in  connection  with  the  various  schools.  The 
term  •inflammation1*  was  then  introduced  and 
from  that  time  until  the  present  day  has  been 
a  subject  for  continuous  investigation.  From 
this  period  may  be  dated  the  beginning  of  con- 
sultation work  between  expert  practitioners; 
and  clinical  teaching  and  the  presentation  of 
surgical  cases  then  advanced  their  claims.  Sur- 
gical history  from  Valsalva  on  presents  the 
names  of  many  who  became  eminent  operators, 


and  in  their  writings  did  much  to  advance  the 
art  of  surgery.  Notably  was  this  so  among 
the  Italians,  who  in  their  plastic  surgery  de- 
veloped the  Italian  method  for  construction  of 
a  new  nose. 

In  France,  Morel  (1674)  invented  the  tourni- 
quet, Denis  performed  the  first  transfusion  of 
blood  in  man  and  other  French  surgeons  be- 
came very  expert  in  the  operation  for  lithotomy. 
Mareschal  (1658-1736)  had  a  record  of  eight 
lithotomies  performed  in  half  an  hour.  He 
was  one  of  the  founders  of  the  French  Acad- 
emy of  Surgery. 

In  Holland,  Rau  (1658-1719)  taught  prac- 
tical surgery  upon  the  cadaver. 

Wiseman  (1625-86)  was  the  first  to  develop 
English  surgery.  He  was  also  the  first  to  do 
external  urethrotomy  for  relief  of  stricture. 
At  this  time  in  France  alone  was  instruction  in 
surgery  well  regulated,  as  it  was  the  only  coun- 
try which  possessed  a  proper  surgical  college. 

In  the  18th  century  hospitals  began  to  mul- 
tiply in  Germany,  benefiting  general  surgery 
to  a  great  extent.  Brasdor  (1721-76)  developed 
the  method  of  distal  ligation  of  aneurisms, 
while  Saba  tier  (1732-1811)  wrote  a  treatise  on 
operations  and  recommended  resection  of  the 
head  of  the  humerus.  DeSault  and  Chopart  did 
much  in  developing  operative  surgery.  In  Italy 
Scarpa  (1752-1832)  advanced  our  knowledge  of 
hernia  and  aneurisms.  Spanish  surgeons  did 
little  to  improve  the  science  and  art  of  surgery. 
In  England,  Cheselden  (1688-1752)  did  much 
in  advancing  the  knowledge  of  pathology  and 
general  surgery.  White,  of  Manchester,  devised 
a  method  of  reducing  dislocations  of  the  hu- 
merus with  the  foot  in  the  axilla.  A  well-de- 
fined operation  for  excision  of  the  joints  was 
also  first  practised  in  England.  The  investiga- 
tion of  pathology  and  diagnosis  in  France  at 
this  time  had  much  to  do  in  the  19th  century  in 
developing  the  tfnew  Vienna  School.1*  Percival 
Pott  (q.v.)  did  much  in  elaborating  and  classi- 
fying diseases  of  the  joints  and  especially  spinal 
diseases.  John  Hunter  (q.v.)  was  the  most 
famous  English  surgeon  of  his  day.  He  be- 
longed to  a  family  which  in  many  ways  assisted 
the  development  of  pathological  anatomy  and 
surgical  technique.  At  the  close  of  the  18th 
century,  Benjamin  Bell  was  the  first  to  make 
use  of  drainage  by  means  of  tubes  of  lead  or 
silver.  In  France,  Bichat  (q.v.),  although  not 
generally  so  understood,  became  a  forceful 
lecturer  on  surgery  and  did  much  to  bring  hos- 
pital-gangrene under  observation  and  control. 
The  Dutch  during  the  18th  century  developed 
some  eminent  surgeons,  and  it  is  interesting 
to  note  how  dextrous  they  became  in  the  use 
of  instruments.  At  the  same  time  their  knowl- 
edge of  anatomy  enabled  them  to  present  some 
very  able  papers  on  the  subjects  of  hernia  and 
dislocation.  Sandifort,  of  Leyden,  first  de- 
scribed a  downward  dislocation  of  the  femur. 

In  reference  to  the  surgery  of  our  own 
country  in  the  18th  century,  one  of  the  most  in- 
teresting works,  which  was  of  great  service 
to  American  surgeons  during  the  Revolution, 
was  that  of  John  Jones,  c Plain,  Practically 
Precise  Remarks  on  the  Treatment  of  Wounds 
and  Fractures.* 

The  19th  century  witnessed  great  advances 
and  from  1838  was  one  continuous  chapter  of 
investigation   toward   the  development   of   the 


T6 


SURGERY 


parasitic  or  germ  theory.  Of  all  the  many 
names  associated  with  this  immense  work,  one 
can  refer  to  but  few:  Pasteur,  Klebs,  Koch, 
Lister,  Tyndall  (qq.y.)  and  others,  in  their  de- 
velopment of  bacteriology,  have  done  more  to 
advance  the  principles  of  technique  in  surgical 
operations  and  have  placed  the  art  and  science 
of  surgery  upon  a  more  lasting  foundation,  than 
any  or  their  predecessors. 

The  first  half  of  the  19th  century  was  a 
period  of  great  success  for  the  French  sur- 
geons. The  English  surgeons,  in  their  superior 
knowledge  of  gross  anatomy,  also  made  great 
advances  in  their  diagnosis  and  surgical  treat- 
ment. This  century  became  noted  as  the  period 
during  which  general  surgery  developed  more 
into  an  exact  science.  Its  writers  did  much  to 
eradicate  erroneous  ideas  and  to  end  the  trans- 
mission of  meaningless  sentences  from  one  text- 
book to  another.  The  introduction  of  anaes- 
thesia in  1846  enabled  some  of  the  bolder  men 
to  perform  operations  heretofore  deemed  quite 
impossible ;  yet  the  ratio  of  mortality  continued 
high  and  it  was  not  until  the  dawn  of  antisepsis, 
more  particularly  the  period  of  true  asepsis, 
that  general  surgery  advanced  so  rapidly.  The 
death-rate  in  major  operations,  in  many  in- 
stances, was  in  a  short  time  reduced  from  66  to 
6  per  cent,  and  this  ratio  was  soon  applied  to 
all  departments  of  surgical  work.  As  technique 
became  more  perfect,  all  manner  of  operations 
were  suggested  and  carried  out  with  great  suc- 
cess. Hence  to-day  there  is  no  part  of  the 
human  body  that  the  surgeon  is  unable  to  reach 
for  the  relief  of  injuries  or  pathological  con- 
ditions. 

In  operative  surgery  much  help  has  been  re- 
ceived from  the  use  of  cocaine,  eucaine,  su- 
prarenal extract,  ethyl  chloride  and  other  prep- 
arations for  local  and  spinal  anaesthesia.  Bac- 
teriology has  taught  the  surgeon  the  cause  of 
inflammation,  suppuration  of  wounds  and  sepsis. 
New  hospitals,  aseptic  operating-rooms  and  fur- 
niture, thorough  sterilization  of  instruments, 
hands  and  the  field  of  operation  and  cleanliness 
of  person,  together  with  the  wearing  of  rubber 
gloves,  coupled  with  aseptic  dressings,  have 
enabled  the  surgeon  to  perform  operations  un- 
known before  the  last  decade  of  the  19th  cen- 
tury, reducing  mortality  to  a  much  lower  figure. 
An  important  factor  which  has  been  of  much 
aid  to  general  surgery  is  the  art  of  nursing, 
first  recognized  in  1840.  Too  much  credit  can- 
not be  given  to  the  training  schools  of  to-day 
for  their  development  of  trained  nurses  who 
have  aided  so  much  in  the  care  of  surgical 
cases. 

During  the  19th  century  the  microscope  be- 
came of  more  and  more  value.  The  anthrax 
bacillus  was  classified  in  1850  and  then  followed 
classification  of  the  various  micro-organisms 
known  to-day.  Koch's  identification  of  the 
tubercle-bacillus  has  aided  the  general  surgeon 
as  much  in  the  treatment  of  osseous  tubercu- 
losis as  it  has  the  physician  in  tuberculosis  in 
other  parts  of  the  body. 

For  the  past  two  decades  general  surgery 
has  presented  a  mass  of  material,  largely  ex- 
perimental, and  much  of  it  bacteriological  and 
pathological.  The  latter  has  assumed  a  better 
position  because  of  some  real  practical  dis- 
coveries, but,  during  that  time  there  has  been 
a  large  sifting  out  of  much  that  was  thought 


of  great  value,  experience,  however,  demon- 
strating to  the  contrary.  Let  us  consider  the 
treatment  of  fractures.  The  various  methods 
of  plating  and  suturing,  by  means  of  silver 
wire,  have  had  very  strong  advocates,  yet  the 
use  of  splints,  extension  and  position  have  re- 
tained their  well-recognized  effectiveness.  There 
would  seem  to  be  a  concensus  of  opinion  that 
when  the  X-ray  shows  the  fracture  has  been 
reduced  and  the  parts  brought  into  a  fairly 
normal  position,  these  cases  do  fairly  well  with- 
out operative  intervention;  however,  when  the 
positions  are  faulty,  and,  even  though  an 
anaesthetic  is  employed,  reduction  cannot  be 
accomplished  satisfactorily,  there  can  be  little 
doubt  that  they  do  very  much  better  and  more 
perfect  results  obtained,  by  operative  proce- 
ure.  It  is  now  becoming  recognized  the  frac- 
tures of  the  clavicle  and  other  irregular  bones 
demand  operative  intervention,  by  employment 
of  plates  and  like  methods. 

The  knowledge  of  the  anatomical  relations 
of  the  various  joints,  especially  that  of  the  htp 
and  shoulder,  with  the  aid  of  X-ray,  manipula- 
tion, becomes  more  perfect  and  more  reliable 
in  results. 

In  dislocations  the  X-ray  has  continued  to 
demand  greater  employment  because  of  its 
worth. 

In  the  past  10  years  it  is  pleasing  to  ob- 
serve that  the  methods  of  scientific  X-ray  work 
have  become  very  much  more  extensive  and 
precise ;  that  with  the  ability  to  use  the  X-ray 
apparatus,  in  examinations  of  the  head,  thorax, 
abdomen,  pelvis  and  extremities,  greater  pre- 
cision has  been  reached  and  the  results  much 
more  reliable  and  satisfactory;  that  in  the 
understanding  of  the  location  of  foreign  bodies, 
much  has  been  accomplished  in  reading;  the 
shadows  correctly. 

It  is  in  the  diagnosis  of  fractures  and  dis- 
locations that  there  has  been  a  steady,  con- 
tinuous improvement.  This  observation  be- 
comes very  appropriate  when  referring  to 
lesions  of  the  spinal  column  and  surgery  of 
the  spinal  cord. 

This  knowledge  also  applies  to  the  better 
understanding  of  pathological  conditions,  espe- 
cially within  the  abdomen  and  the  location  of 
stone  in  the  kidney  and  bladder;  however,  this 
must  be  said,  that  in  the  past  few  years  phy- 
sicians, surgeons  and  specialists  have  come 
to  recognize  the  Roentgenographer  as  the  one 
alone  who  can  interpret  the  radiograms  and 
make  it  clear  to  the  surgeon  who  is  respon- 
sible for  the  case,  when  an  operation  is  under- 
taken. In  the  past  it  has  been  too  much  the 
custom  for  the  attending  medical  man  to  trans- 
late the  X-ray  picture  himself  and  many  errors 
have  occurred  in  that  way.  This  is  especially 
true  in  reduction  of  dislocations. 

Operations  upon  the  head  and  teeth,  due  to 
the  study  of  X-ray  work,  have  become  modi 
better  understood,  the  classifications  calling  for 
such  procedure  much  more  reliable  and  snow- 
ing more  and  more  perfect  results. 

Compartively  recently  pathology  has  dem- 
onstrated that  septic  teeth  have  much  to  do 
with  the  development  of  many  surgical  lesions, 
in  the  past  overlooked,  and,  which,  like  the 
tonsils,  frequently  become  the  bed  for  the  in- 
troduction of  pathological  micro-organisms 
into  the  svstem. 
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There  has  been  added  to  the  history  of 
general  surgery  a  very  interesting  chapter  on 
die  treatment  of  phlegmons  and  inflammatory, 
septic  conditions,  by  employment  of  the  method 
known  as  passive  nypersemia.  When  promptly 
and  effectively  made  use  of  it  is  of  great  value 
in    cutting    short    infective    invasion    of    the 

Smphatic    system,   especially  when   applied   to 
e  extremities. 

The  treatment  of  malignant  disease  by 
means  of  serums,  especially  0)16/5  fluid,  main- 
tains a  semi-successful  position,  but,  consider- 
ing the  length  of  time  it  has  been  employed, 
it  would  seem  as  though  it  ought  to  have 
offered  more  encouraging  results. 

The  same  applies  to  X-ray  treatment,  ad- 
vocated by  some  so  earnestly  in  its  use  previous 
to,  and  after,  an  operation  for  relief  of  malig- 
nant troubles,  yet  not  establishing  itself  as  a 
positive  curative  agent. 

The  range  of  general  surgery  is  becoming 
so  great,  the  multiplicity  of  theories  and  papers 
presented  such  that  one  grasps  with  satisfac- 
tion any  contribution  and  conclusion,  regard- 
ing the  methods  of  diagnosis  and  treatment 
that  may  be  said  to  be  final  and  the  results 
such  as  to  command  the  confidence  and  respect 
of  the  operator. 

The  history  of  modern  methods,  regarding 
general  surgery,  in  pathology  and  diagnosis, 
through  bacteriological,  laboratory  work,  is 
wonderfully  encouraging,  but  much  more  time 
is  required  than  was  made  use  of  by  the  sur- 
geons of  a  somewhat  recent  and  later  date,  in 
their  examination  of  cases. 

The  thorough  study  of  the  blood,  bac- 
teriologically  and  otherwise,  the  vaccines,  are 
all  to  be  considered  in  the  present  history  of 
surgery  and  proving  elements  of  great  im- 
portance. This  applies  to  all  modern  surgery, 
reaching  all  points  that  have  developed  through 
research  work  and  of  great  use  in  the  study 
of  general  surgery  to-day. 

In  the  study  of  the  history  of  general  sur- 
gery, the  many  papers  that  are  presented  in 
our  medical  journals,  also  in  our  textbooks, 
from  year  to  year,  it  is  to  be  observed  that 
advances  are  being  made  in  the  methods  of 
diagnosis  and  proper  treatment.  There  is  this 
criticism :  That  too  often  exploitation  of  sup- 
posed new  discoveries,  in  their  proper  rela- 
tion, have  failed  to  maintain  the  expected  high 
standard  of  success,  for  instance,  in  appen- 
dicostomy.  At  -first  suggestions  for  this  opera- 
tion met  with  a  great  deal  of  encouragement 
in  the  hope  that,  as  the  appendix  was  per- 
manently fixed  in  the  incision,  it  could  be  made 
the  source  of  successful  treatment  of  patholog- 
ical changes  within  the  large  intestine;  how- 
ever, it  does  not  seem  to  have  found  approval 
to  the  extent  of  many  cases  appearing  on 
record,  or  employed  so  extensively  as  at  one 
time  thought  possible. 

Also,  while  there  have  apparently  been  a 
few  excellent  results,  yet  Edebohl's  suggestive 
treatment  of  nephritis,  by  decapsulation  of  the 
Iddney,  does  not  seem  to  have  sustained  the 
endorsement  of  the  pathologist  or  the  operating 
surgeon. 

In  the  changes  and  successes  in  diagnosis 
and  treatment,  during  the  past  decade  or  two, 
great  progress  is  to  be  observed  in  comparing 
one  period   with   another  —  one   method  with 


another.  That  of  which  so  much  was  expected 
too  often  proves  valueless,  while  that  which 
seemed  of  lesser  importance  proving  of  great 
value,  on  trial. 

In  civil  life  the  advances  made  in  surgery 
of  the  head,  face,  neck  and  thorax,  the  medi- 
astinal space,  the  heart,  of  the  lungs  and  pleura, 
indicate  the  calm,  steady  progress  that  is  now 
to  be  observed  in  all  larger  hospitals. 

Especially  does  this  apply  to  stab  wounds 
of  the  heart,  to  the  drainage  of  abscesses 
within  the  pericardium,  also  in  operations  upon 
the  lungs  and  treatment  of  the  pleura  for 
various  surgical  conditions. 

The  recent  acquisition  of  the  pathology  of 
the  thyroid  and  parathyroids  has  resulted  in 
the  understanding  of  goitre,  far  ahead  of  any- 
thing that  has  ever  taken  place  in  the  past 
The  function  of  these  glands,  the  classifica- 
tion of  symptoms  and  of  the  pathological  con- 
dition, has  enabled  the  surgeon  to  do  his  work 
in  a  more  scientific  manner  and  the  results 
much  more  favorable.  The  better  understand- 
ing of  the  term  exophthalmic  goitre  is  exceed- 
ingly pleasing  in  every  respect. 

in  abdominal  surgery  it  is  no  longer  neces- 
sary to  make  use  of  theories,  for  practical 
facts  arc  such  that,  for  instance,  in  surgery 
of  the  liver,  gall-bladder,  pancreas,  gall  ducts, 
the  pancreatic  ducts,  there  is  now  a  fixed  line 
of  treatment,  and  not  to  be  deviated  from  very 
much.  This  is  becoming  more  and  more  posi- 
tive, and  also  applies  equally  well  to  the  ap- 
pendix. 

The  surgical  treatment  of  gastric  and 
duodenal  ulcer  is  one  of  the  finest  demonstra- 
tions of  surgery  being  made  more  of  as  an 
exact  science  than  internal  medicine  has  yet 
attained. 

Injuries  and  diseases  of  the  pancreas  and 
spleen  illustrate  much  of  the  advance  made  in 
the  field  of  diagnosis  and  treatment. 

The  abdominal  cavity  has  come  under  such 
thorough  observation  that  the  right  side  can 
no  longer  hold  its  exclusive  position  regarding 
operative  intervention. 

There  is  no  part  of  this  one  classification  of 
the  human  body,  and  in  which  Galen  was  so 
correct,  that  is  entirely  free  from  possible 
invasion. 

In  the  past  two  decades  much  has  been 
added  to  our  knowledge  of  intestinal  surgery 
and  methods  of  treatment  have  reached  a  more 
conclusive  line  of  operative  procedure. 

In  civil  life  no  more  brilliant  results  can  be 
shown  in  any  of  the  various  departments  of 
surgery  than  the  treatment  of  multiple  gun- 
shot wounds  and  ruptures  of  the  intestines 
and  other  organs  within  the  abdominal  cavity. 

This  applies  particularly  to  hernia  —  rupture 
—  and  especially  for  relief  of  gangrene  of  the 
intestine.  To  the  surgeon  of  many  years  prac- 
tice, it  is  particularly  striking  to  note  how  few 
cases  we  now  come  in  contact  with  of  delayed 
strangulated  hernia,  in  which  we  have  the 
complication  of  gangrene  of  the  bowel.  The 
prompt  recognition  for  early  operation  in  such 
cases  has  largely  eliminated  this  catastrophe. 
Our  pathological  knowledge  is  much  more  clear, 
also  the  willingness  of  the  patients  to  have  an 
early  operation,  and  not  trust  to  mechanical 
supports.  These  cases,  treated,  as  they  often 
are,  comfortably  and  palliatively  by  the  applica- 


78 


SURGERY 


tion  of  trusses,  still  continue  to  present  an  ex- 
cellent history  in  the  Rood  results  of  operative 
intervention.  We  see  a  gradually  increased 
willingness,  in  fact  patients  often  seek  an 
operation,  the  result  being  so  thoroughly  satis- 
factory. All  of  this  applies  as  well  to  children 
as  adults. 

In  the  treatment  of  conditions  within  the 
abdominal  cavity  a  greater  concensus  and  uni- 
formity of  opinion  has  been  reached  than  in 
some  other  surgical  channels. 

Perhaps  we  may  say  there  is  yet  a  lack  of 
uniformity  in  doing  the  operation  of  intestinal 
anastomosis. 

Excision  of  the  large  intestines  seems  to 
have  reached  the  peak  of  operative  interven- 
tion, and  present  results  are  being  studied  with 
great  care,  regarding  curative  results  in  this 
class  of  surgery. 

Surgery  of  the  appendix  gives  a  very  ex- 
tensive history  regarding  what  has  been  written 
in  the  past,  and,  now,  regarding  diagnosis  and 
treatment,  becoming  very  concise.  The  general 
practitioner  of  to-day  is  more  alert  than  ever 
in  the  recognition  of  early  symptoms  and 
prompt  surgical  procedure.  When  these 
methods  are  yet  more  thoroughly  considered 
and  carried  -out,  the  appendix,  from  the  medical 
and  surgical  standpoint,  will  present  a  mor- 
.  tality  much  less  than  exists  at  present,  though 
this  is  exceedingly  small. 

The  history  of  operations  done  upon  the 
bladder,  for  various  pathological  conditions,  is 
a  very  impressive  one.  Decided  advances  have 
been  made  in  this  direction,  and  the  same  can 
be  said  of  the  prostate  gland,  while  surgery  of 
the  kidney  has  reached  a  point  of  great  pre- 
cision, the  same  also  to  be  said  regarding  the 
ureters. 

In  all  that  pertains  to  the  surgery  of  the 
abdominal  cavity,  much  has  been  accomplished 
through  the  study  of  the  Trendelenberg  and 
other  positions  for  the  patient  during  the  time 
of  operations,  especially  upon  the  kidney  or 
gall-bladder  and  in  pelvic  work.  Much  of  this 
also  applies  to  the  treatment  of  the  patient 
after  an  operation,  particularly  in  suppurative, 
septic  appendicitis,  as  has  so  well  been  brought 
out  by  the  writings  of  the  late  Dr.  Fowler. 

In  the  advances  made  within  the  atidominal 
cavity  the  searching  out  of  every  pathological 
condition,  no  organ  or  tissue  being  overlooked, 
is  one  of  the  most  impressive  to  be  noted  in 
the  history  of  general  surgery. 

Gall-stones  have  a  way  of  giving  a  great 
variety  of  symptoms,  the  same  applying  to 
cases  of  appendicitis,  and  which,  perhaps,  has 
brought  out  many  valuable  conclusions. 

In  operating  upon  either  of  these  organs 
and  not  finding  a  pathological  condition  that 
will  accord  with  the  symptoms,  it  is  admitted 
by  most  surgeons  that  a  more  thorough  ex- 
amination is  called  for,  and  in  some  other  un- 
suspected organ  may  be  found  the  source  of 
the  symptoms,  relief  being  afforded  only 
by  doing  the  operation  called  for  in  that 
direction. 

Since  the  last  edition  of  the  Encyclopedia 
Americana  much  has  occurred  in  the  history-  of 
general  surgery,  regarding  surgical  procedure, 
to  make  clearer  new  fields  of  observation,  and 
which  applies  especially  to  the  abdomen  and 
its  contents. 


The  abdomen  has  claimed  much  of  the  at- 
tention of  the  general  surgeon.  It  has  not 
been  possible  for  the  specialist  to  control  this 
line  of  work.  With  our  increased  knowledge 
of  pathological  changes  within  this  cavity,  and 
with  the  aid  afforded  the  operator  through  the 
advances  made  by  the  assistance  of  the  ex- 
perienced radiographer,  who  is  able  to  inter- 
pret radiograms  correctly,  the  success  has  been 
so  great  that  patients,  or  their  friends,  have 
little  hesitation  in  entering  a  hospital,  or  poing 
to  the  operating  table,  when  the  necessity  is 
made  apparent  to  them.  Hence  in  the  building 
of  the  many  smaller  hospitals  the  past  few 
years,  local  surgeons  have  developed  an  ex- 
perience that  permits  of  doing  many  opera- 
tions deemed  impossible  for  them  to  perform  a 
few  years  ago. 

In  the  past  two  decades  much  progress  has 
been  made  in  surgery  of  the  bones;  in  the 
conservation  of  limbs  and  joints;  in  the  better 
understanding  of  pathological  conditions  and 
especially  does  this  apply  to  cases  of  malig- 
nant and  tubercular  troubles. 

Surgical  lesions  of  the  circulatory  system 
have  received  much  attention,  and  surgeons 
have  had  occasion  to  discuss  the  subject  of 
idiopathic  aneurisms.  Operative  surgery  in  the 
near  past  has  not  met  with  so  many  of  these 
cases,  and  the  condition  is  believed  to  be  due 
to  the  more  successful  treatment  of  syphilis, 
this  being  one  of  the  chief  factors  in  develop- 
ment of  this  lesion. 

The  subject  of  inflammation  of  the  veins  — 
phlebitis  —  has  commanded  careful  investiga- 
tion in  our  laboratories,  it  so  often  being  the 
factor  in  connection  with  sudden  death  follow- 
ing an  important  operation.  To  relieve  the 
blood  clot  that  forms  in  the  vessel,  then  sud- 
denly separates,  enters  the  circulation,  plug- 
ging the  heart  valves  and  causing  sudden  death, 
calls  for  surgical  intervention,  when  it  can  be 
recognized  as  being  present  in  the  large  veins 
of  the  extremities. 

It  is  also  to  be  observed  that  a  less  num- 
ber of  cases  of  stone  in  the  bladder  are  pre- 
sented, due  to  the  better  understanding  of 
calculi  originating  in  the  kidney,  and  this  con- 
dition corrected  by  the  study  of  diet,  the  drink- 
ing of  properly  selected  mineral  waters  or  the 
careful  use  of  plain  sterile  waters.  Here  diet 
has  much  to  do  in  lessening  the  development  of 
many  surgical  leskms. 

The  medico-legal  side  of  the  responsibility 
of  the  surgeon  has  been  pretty  thoroughly 
covered  the  past  few  years  in  the  history  of 
malpractice  suits  for  foreign  bodies  left  in  the 
af>dominal  cavity,  with  the  result  that  the 
operator,  the  hospital  or  nurse  share  somewhat 
alike  the  responsibility,  and  must  give  evidence 
of  having  exercised  every  precaution  possible 
to  avoid  such  occurrences.  Especially  is  ij  the 
duty  of  the  surgeon  to  have  it  well  understood 
with  the  one  nearest  in  relationship  to  the 
patient  regarding  the  extent  of  an  operation. 
If.  in  the  midst  of  it.  it  is  found  necessary  to 
do  more  than  was  explained,  the  operator  most 
communicate  with  the  responsible  person  re- 
garding the  condition  present  that  requires 
more  serious,  additional  procedure.  This  is  one 
reason  why  every  cautious  surgeon  desires 
some  person  near  at  hand  to  inform  them, 
should  complications  unexpectedly  arise.    Our 
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British  surgeons  have  had  some  unpleasant  ex- 
periences in  this  direction. 

Regarding  the  anaesthetic  in  use  by  the 
general  surgeon,  it  may  be  said  that  sulphuric 
ether  is  undoubtedly  employed  to  a  greater  ex- 
tent than  either  one  of  the  other  anaesthetics. 
Chloroform  is  believed  to  be  advisable  in  the 
short  operations,  and  in  those  upon  children, 
while  for  those  only  requiring  a  few  moments 
the  nitnous  oxide  or  ethyl  chloride  are  of  great 
service. 

Albeit  Vander  Veer,  M.D., 
Professor  of  Anatomy,  1869-74.    Professor  of 
Surgery,  1876-1915,  Albany  Medical  College. 

SURGERY  IN   AMERICA.     If  at  any 
time  one  should  purpose  writing  a  history  of 
the  progress  of  surgery  on  the  American  con- 
tinent he  must  not  fail  to  remember  that  in  the 
earlier  part  of  its  history  America  was  abso- 
lutely dependent  on  Europe,  and  could  not  be 
expected  to  reflect  anything  better  in  the  direc- 
tion of  science  than  that  which  it  received  from 
its  mother-country,    Therefore,  the  most  suit- 
able introduction  that  could  be  made  for  the 
history  of  surgery  on  this  continent  would  be  a 
review   of  the   status  of  the   17th  century  in 
Europe.     Very  prominent  were  two  or  three 
philosophical  systems  which  had  been  handed 
down  from  previous  thinkers.    The  skepticism 
of  Montaigne,  with  its  final  reduction  by  Bayle 
to  universal  doubt  or  universal  credulity,  and 
the    supernatural    or    mystic    philosophy    of 
Bohme,  sometimes  spoken  of  as  the  cabalistic 
or  theosophistic,  which  includes  the  discoveries 
of  Pascal  and  Malebranche,  were  the  prevailing 
systems  or  methods  of  thought    In  the  mean- 
time Bacon  had  lived  and  died   (1626),  who. 
though  he  laid  great  stress  on  gunpowder  and 
the  compass,  had  but  little  respect  for  the  dis- 
coveries  of  Copernicus.     Zoology  and  botany 
were   fairly  well  advanced  and  had  been  ex- 
tended   by    dissection    and    by    classification. 
Hooke  had  discovered  the  cell  and  I: ad  founded 
the  cell-doctrine.    Kepler  and  Galileo  had  been 
persecuted  and  had  left  their  discoveries  for 
others  to  verify.     Newton  entered  the  world 
some  years  after  the  date  of  the  first  expedition 
of  the  Mayflower  (1642).    Continental  Europe 
had  many  universities,  some  of  which  have  been 
discontinued  or  merged  into  others.    Numerous 
academies  of  science  had  sprung  up  in  different 
parts  of  Europe,  and  the  present  British  Royal 
Society  was  remodeled  in  1662  by  Charles  II. 
Nevertheless,  all  kinds  of  superstition  prevailed, 
alchemy    flourished,    witchcraft    was    in    full 
bloom,  necromancy  was  generally  practised  and 
the  divining  rod  flourished,  and  all  domestic 
animals    were    kept    under    cover    during    an 
eclipse  lest  they  be  threatened  by  dire  pestilence 
of  unknown  character.     In   1628  Harvey  had 
published  his  work  on  the  circulation  of  the 
blood,  and  in  1608  the  microscope  had  been  in- 
vented by  Lippersheim,  although  by  some  its 
invention  is  attributed  to  Janscn  in  1620.    At 
all  events  it  was  greatly  improved  by  Hooke, 
who  died   in   1702.     Logarithms  were  not  in- 
vented until  the  American  colonies  were  nearly 
100  years  old  (Napier,  1700) ;  but  the  weight  of 
air  had  been  established  by  Toricelli  in  1643. 
Previous  systems  in  medicine  were  then  modi- 
fied, to  be  reformed  on  the  modified  Paracel- 
sism  devised  by  Van  Helmont  or  the  humeral 
views  of  Sylvius  and  Willis.    Sydenham  ap- 


peared upon  the  scene  about  the  time  of  the 
first  expedition  of  the  Mayflower,  and,  until 
his  death  in  1689,  the  larger  number  of  English 
physicians  who  came  over  in  his  day  had  been 
more  or  less  under  the  influence  of  his  teach- 
ings. 

The  17th  century  is  important  in  the  history 
of  surgery,  since  superstition  and  self-satisfac- 
tion gradually  gave  way  to  the  inductive  method 
and  improved  habits  of  observation.  Even 
among  the  Dutch,  who  settled  new  colonies  in 
this  country,  surgery  now  assumed  a  dignified 
position,  while  among  the  English,  French  and 
Germans  it  had  already  attained  something  of 
this  character.  These  were  still,  however,  the 
days  of  the  barber-surgeons,  who  were  not  con- 
sidered gentlemen  nor  fit  to  associate  with  gen- 
tlemen, who  were,  for  the  greater  part,  an  uned- 
ucated and  illiterate  class.  The  study  of  anat- 
omy was  still  pursued  with  difficulty,  the  ban  of 
the  Church  yet  covering  those  who  took  part 
in  any  operation  which  was  accompanied  by  the 
shedding  of  blood.  In  such  a  state  were  the 
mother-country,  the  Netherlands  and  France, 
while  still  worse  off  was  Spain,  at  the  time 
when  the  early  adventurers  or  pilgrims  from 
these  various  countries  landed  upon  our  shores 
and  began  to  make  American  History. 

Colonial  History. —  The  English  colonists 
brought  their  physicians  with  them  on  nearly  all 
of  their  expeditions.  Thus  when  Jamestown 
was  founded,  in  1607,  we  hear  of  one  Wotten, 
or  Woolton,  who  came  out  as  surgeon  of  the 
London  Company,  who  was  even  considered  a 
gentleman  among  the  others  of  the  expedition, 
whether  by  courtesy  or  right  it  is  not  known. 
Walter  Russel  followed  in  1608.  Even  within 
that  first  half-century  came  the  need  for  some 
definite  laws  regulating  the  practice  of  medi- 
cine, since  throughout  the  colonies  quackery 
flourished  to  a  considerable  extent  There  was 
at  this  time  little  to  attract  travelers  to  this 
country  excej>t  the  spirit  of  adventure,  which 
the  better  educated  men  possessed  in  minor 
degree.  Many  of  the  earlier  physicians  of  the 
colonies  were  church  deacons  or  politicians  or 
both.  Thus  Samuel  Fuller,  who  came  to  Ply- 
mouth in  1620,  preferred  to  be  known  as  a 
deacon  rather  than  as  doctor,  although  he  prac- 
tised medicine  faithfully  and,  for  his  time,  well. 
Tohn  Winthrop,  Jr.,  was  not  only  a  physician 
but  a  statesman.  In  1667  he  became  governor 
of  the  New  Haven  colony,  and  he  must  have 
enjoyed  much  repute  in  England  since  he  be- 
came one  of  the  founders  of  the  Royal  Society. 
Up  to  1692,  134  physicians  had  been  catalogued 
as  practising  in  the  colonies.  The  first  person 
executed  for  witchcraft  was  one  Margaret 
Jones,  who  was  also  a  physician. 

In  the  New  Netherlands,  controlled  first  by 
the  Dutch  West  India  Company,  it  was  pro- 
vided in  their  charter  that  they  should  procure 
a  ^Comforter  for  the  Sick.®  The  first  one  of 
prominence  under  this  provision  was  Bogaerdet 
in  1637 ;  later  came  LaMontaigne,  who  was  both 
a  Huguenot  and  a  physician.  Prominent  during 
the  middle  of  the  century  was  one  Samuel 
Megapolensis,  who  was  born  in  this  country  and 
graduated  from  Harvard  in  1657,  and  then  went 
to  Utrecht,  where  he  took  his  medical  degree. 
He  practised  in  Manhattan  both  as  a  physician 
and  preacher.  In  1772  a  Quaker,  George  Fox, 
was  traveling  with  John  Jay  when  the  latter 
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was  thrown  from  his  horse  and  had  his  neck 
apparently  broken.  Fox  at  once  instituted  a 
manipulation  by  which,  apparently,  the  dislo- 
cation of  the  upper  vertebrae  was  reduced  and 
by  which  Jay  was  restored  to  life.  This  must 
be  one  of  the  earliest  cases  of  this  kind  on  rec- 
ord. When  William  Penn  came  to  this  country 
he  brought  with  him  Dr.  Wynne,  an  accom- 
plished Welshman  and  probably  the  most  com- 
petent man  of  his  profession  in  America  at 
that  time. 

The  colonics  were  swept  during  this  cen- 
tury with  fierce  epidemics  of  yellow  fever, 
smallpox,  scurvy,  dysentery  and  many  other  dis- 
eases, by  which  the  colonists  suffered  great  loss. 
Those  who  came  over  with  William  Penn  num- 
bered about  100,  of  whom  one-third  died  on 
the  voyage  of  smallpox.  This  was  perhaps 
the  most  terrible  scourge  of  all  and  was  not 
successfully  battled  with  until  Dr.  Boylston 
dared  to  institute  the  method  of  inoculation  to 
which  his  attention  had  f>een  called  by  Mather, 
who  had  read  of  its  successful  introduction  into 
England  from  Constantinople  by  Lady  Monta- 
gue. In  this  is  constituted  one  of  the  most  inter* 
esting  episodes  in  the  history  of  medicine  in  this 
country.  The  Rev.  Cotton  Mather,  distin- 
guished both  as  a  politician  and  divine,  still 
had  this  on  his  mind  even  after  he  had  lost  his 
interest  in  the  burning  of  witches.  In  1721  he 
read  a  paper  on  Turkish  Inoculation  written  by 
one  Timonius,  and  became  deeply  interested  in 
it.  He  endeavored  to  interest  various  young 
men,  especially  a  Dr.  Douglas,  in  the  discovery 
and  in  the  method.  Failing  in  this  he  turned 
to  Dr.  Boylston,  then  of  Brookline,  Mass.,  who 
saw  the  importance  of  the  method  and  the  ripe- 
ness of  the  occasion.  As  soon  as  his  purpose 
became  understood  he  was  at  once  denounced  in 
the  pulpits  and  attacked  by  the  multitudes,  and 
had  as  his  only  backer  the  man  Mather,  who 
had  not  yet  lost  his  authority  with  the  clergy. 
Opposed,  then,  by  his  colleagues  and  by  the 
clergy  in  general,  and  the  universal'  rabble, 
Boylston  had  the  hardihood  to  inoculate  first 
his  own  son  and  two  negro  servants,  and  this 
only  six  weeks  after  the  first  inoculation  was 
done  for  Lady  Montague  in  London,  by  Dr. 
Maitland.  But  Boylston  lived  to  reap  glory  and 
profit  from  his  intrepidity.  The  controversy 
which  he  aroused  had  subsided  in  this  country 
when  he  went  to  London,  where  he  found  it 
still  raging,  and  where  he  again  aroused  a 
storm,  but  eventually  triumphed.  (This 
method  must  not  be  confused  with  vaccination, 
but  consists  of  the  actual  inoculation  of  the  dis- 
ease by  pus  or  discharge  from  the  lesions  of 
the  patient  suffering  from  the  real  malady.  It 
is  practically  the  same  method  which  had  ex- 
isted for  centuries  in  the  Orient). 

A  great  part  of  the  18th  century  was  spent 
in  warfare  between  natives  and  the  newcomers 
to  this  country.  The  Indians  were  almost  al- 
ways active,  while  the  English  and  French 
fought  more  or  less  continually,  the  scene  of 
conflict  extending  from  QiicIkc  on  the  north 
to  the  Niagara  Frontier  on  the  west  and  Geor- 
gia on  the  south.  In  spite  of  the  many  oppor- 
tunities thus  afforded  for  the  study  of  military 
surgery  it  docs  not  appear  that  much  was  done 
in  the  wav  of  improvement  of  older  methods  or 
in  new  discoveries.  The  wounded  soldier  of 
1776  had  but  little  better  treatment  than  the 
wounded  pilgrim  of  1676.     There  were  a  few 


men  of  such  prominence  scattered  along  the 
coast  line  in  the  early  and  middle  part  of  the 
18th  century  that  they  deserve  to  be  mentioned, 
at  least  by  name.  Cadwallader  Colden  was 
bom  in  Scotland  in  1688,  and  came  to  this 
country  in  1707.  In  1710  he  moved  to  Philadel- 
phia. Here  he  wrote  some  of  the  first  medical 
papers  written  in  this  country,  particularly  on 
animal  secretion.  After  some  years  spent  in 
this  country  he  took  up  his  residence  in  New 
York,  in  1716.  He  was  during  the  carry  part 
of  his  life  an  indefatigable  student  and  attained 
remarkable  popularity  in  his  practice.  He  held 
numerous  public  offices  and  figured  rather  as 
a  statesman  than  a  physician.  He  acquired  a 
large  estate  up  the  Hudson  and  became  the  inti- 
mate friend  of  Benjamin  Franklin,  to  whoa 
he  first  suggested  the  foundation  of  the  Amer- 
ican Philosophical  Society.  He  left  a  large 
number  of  writings  and  correspondence  with 
the  most  eminent  savants  all  over  the  world. 

As  the  colonies  steadily  progressed  in  wealth 
and  size,  Charleston  became  more  and  more  a 
prominent  centre  of  influence,  and  here  there 
lived  and  died  during  the  century  a  group  of 
five  men,  namely,  Chalmers,  Lining,  Gardner, 
Moultrie  and  Bull,  who  made  important  contri- 
butions to  science  and  achieved  unusual  distinc- 
tion. All  of  these  were  of  Scotch  origin  save 
the  last,  of  whom  it  was  claimed  that  he  was 
the  first  person  bom  in  South  Carolina,  as  well 
as  the  first  native  to  receive  a  doctor's  degree. 
He  was  a  pupil  of  Boerhaave,  a  graduate  of 
Leyden  in  1774.  He  gradually  drifted  into  poli- 
tics, as  did  Colden.  Lining  was  perhaps  the 
first  American  physiologist  and  published  nu- 
merous papers  in  the  'Transactions*  of  the 
Royal  Society.  He  also  published  the  first 
American  account  of  yellow  fever,  which  was 
the  scourge  of  the  century,  and  which  appeared 
to  spread  to  this  country  from  the  West  Indies. 
Moultrie  achieved  an  honorable  position.  He 
had  a  son  who  was  also  a  doctor,  and  while 
both  of  them  attained  a  high  place  in  the  es- 
teem of  their  fellow-citizens,  the  death  of  the 
father  was  regarded  as  a  public  calamity,  after 
some  40  years  of  phenomenal  activity.  Chal- 
mers was  already  a  friend  of  Colden  and  the 
others  when  he  came  to  this  country.  He  madt 
himself  generally  known  as  a  wnter  and  de- 
veloped power  which  would  have  made  him, 
under  suitable  surroundings,  a  rare  teacher. 
Gardner,  like  Colden,  was  a  man  of  culture 
and  fine  education ;  in  fact  one  of  the  most  ver- 
satile men  of  his  century  in  this  country.  He 
was  made  a  Fellow  of  the  Royal  Society.  To 
these  should  be  added,  perhaps,  John  Mitchell, 
an  Englishman  by  birth,  who  came  to  this 
country  in  1705  and  made  a  reputation  which 
spread  to  the  centres  of  learning  in  the  old 
country*.  He  published  a  number  of  essays  in 
the  *  Philosophical  Transactions. > 

A  great  epoch  in  the  medical  history  of  the 
18th  century  was  the  foundation  of  the  first 
hospital  in  this  country.  This  must  be  dor/ 
credited  to  the  energies  of  Benjamin  Franklin, 
Dr.  Thomas  Bond  and,  later,  Drs.  Shippen 
and  Morgan.  Bond  was  born  in  1712,  in  Mary* 
land.  After  studying  for  six  years  in  this 
count rv  he  went  to  Europe,  whence  he  returned 
full  of  the  idea  of  introducing  the  hospital  sys- 
tem which  had  proved  so  advantageous  abroad. 
Though  he  returned  in  1734,  not  until  1751  were 
circumstances   sufficiently   propitious   to    found 
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something  more  than  a  mere  camp  for  the  treat- 
ment of  smallpox  or  a  lazaretto  for  the  care  of 
sick  seamen.  Franklin  threw  the  whole  weight 
of  his  influence  into  this  movement  and  finally 
£2,000  raised  by  private  subscription,  added  to 
a  similar  sum  contributed  by  the  colonists,  pre- 
pared the  way  for  the  opening  of  the  Pennsyl- 
vania Hospital  in  1752.  After  four  years  of 
existence  in  rented  quarters,  the  cornerstone 
of  a  new  building  for  that  purpose  was  laid, 
bearing  an  inscription  suggested  by  Franklin 
himself.  This  institution  had  an  enormous  in- 
fluence in  more  than  one  respect,  since  its  foun- 
dation had  made  possible  the  creation  of  the 
first  medical  school  in  this  country,  which  be- 
came a  part  of  the  University  of  Pennsylvania, 
and  which  owes  its  inception  to  the  study  and 
liberal  enthusiasm  of  Morgan.  Although  Har- 
vard College  was  founded  in  1636  and  Yale  in 
1701,  it  remained  for  this  to  become  the  pioneer 
medical  school  in  the  United  States.  Albany 
has  a  somewhat  famous  history  regarding  civil 
and  military  hospitals. 

Previous  to  the  American  Revolution  it  had 
cared  for  many  sick  and  wounded.  Just  before 
that  period,  in  connection  with  the  French  and 
Indian  wars,  it  had  established  a  military  hos- 
pital with  accommodations  for  500  patients. 
This  was  in  use  during  the  fighting  along  Lake 
Champlain,  Lake  George,  Ticonderoga,  Fort 
Edward,  Bemis  Heights,  Saratoga,  Schuyler- 
ville  and  the  campaign  of  the  Revolution. 
Later,  during  the  epidemic  of  cholera,  in  1832, 
barracks  were  erected  for  care  of  the  sick; 
also  in  the  beginning  of  the  Civil  War  a  large 
hospital  was  erected,  much  in  the  style  of  the 
barracks  of  to-day,  and  to  this  were  brought 
the  sick  and  wounded  from  about  Richmond 
during  the  fighting  under  McClellan. 

John  Morgan  #  began  his  study  during  the 
period  of  the  French  and  Indian  wars.  As 
he  came  in  contact  with  the  foreign  surgeons 
who  came  over  with  the  English  troops,  he 
found  his  own  ability  not  at  all  commensurate 
with  his  ambition.  So  in  1760  he  went  to  Lon- 
don and  studied  under  the  Hunters,  and  then 
to  Edinburgh,  where  he  came  under  the  influ- 
ence of  Cullen,  the  Munroes  and  others,  and 
where  he  graduated.  He  next  went  to  Paris 
and  was  admitted  to  the  Academy  of  Surgery; 
he  then  made  a  tour  of  Europe,  having  the  ad- 
vantage of  a  personal  acquaintance  with  Mor- 
gagni  in  Padua.  Morgan  spent  five  years  in 
this  foreign  study  and  upon  his  return,  in  1765, 
became  closely  associated  with  the  younger 
Shippen.  The  Shippens  were  a  well-known 
medical  family  of  Philadelphia,  and  were  men 
of  liberal  education  and  social  distinction. 
Shippen  had  already  given  private  instruction  in 
midwifery  and  the  two  men  joined  hands  most 
heartily  in  this  commendable  effort.  When  the 
trustees  of  the  college  opened  the  school  Mor- 
gan and  Shippen  became  professors,  respec- 
tively, of  medicine  and  surgery.  Thus  it  will  be 
seen  that  Shippen  was  the  first  professor  of 
surgery  in  this  country,  and  that  the  first  sys- 
tematic instruction  in  surgery  was  given  by 
bim  in  1765. 

The  faculty  was  joined  a  little  later  by  Ben- 
jamin Rush,  who  became  the  most  conspicuous 
figure  of  his  day,  as  a  professional  man,  in  this 
country.  He  was  but  24  years  of  age  when  he 
was  made  professor  of  chemistry,  and  he  was 
but  31  years  of  age  when  he  became  a  signer  of 
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the  Declaration  of  Independence.  The  gather- 
ing war  clouds  of  the  Revolution  dampened  the 
ardor  of  all  at  this  time,  and  the  work  of  car- 
rying on  the  hospital  and  medical  school  was 
exceedingly  heavy  and  fell  mostly  upon  the 
shoulders  of  three  or  four  men.  In  1779  the 
assembly  revoked  its  charter  which  was,  how- 
ever, restored  in  1793.  In  the  meantime  the 
condition  of  affairs  in  New  York  was  not  much 
better. 

One  man,  however,  stood  out  pre-eminently 
as  an  efficient  physician  and  broad-minded  citi- 
zen. This  was  Samuel  Bard,  whose  name  de- 
serves to  be  closely  associated  with  that  of 
Rush.  When  he  returned  to  this  country  in 
1765,  after  a  period  of  foreign  study,  he  was 
inspired  with  the  thought  of  founding  a  medi- 
cal school  in  his  native  land.  In  1768  he  as- 
sociated with  himself,  Clossy  in  anatomy,  John 
Jones  in  surgery,  Middlcton  in  physiology,  Rush 
in  chemistry,  Tennent  in  obstetrics,  he  himself 
taking  charge  of  the  principles  and  practice 
of  physic.  Thus  the  medical  school  of  Kingfs 
College  was  established.  Jones  was  perhaps 
the  first  in  this  country  to  distinguish  himself 
as  a  surgeon.  He  had  been  under  the  best 
teachers  in  Europe,  and  had  seen  a  great  deal 
of  military  surgery  in  his  day,  especially  during 
the  French  War.  He  was  independent  enough 
to  decline  to  adopt  some  of  the  peculiar  notions 
of  his  colleagues  regarding  appropriate  cos- 
tumes, but  in  the  end  the  absurdities  which  he 
dispensed  with  were  discontinued  by  them.  He 
wrote  a  book  for  the  Revolutionary  surgeon, 
entitled  <  Plain,  Concise  and  Practical  Remarks 
on  the  Treatment  of  Wounds  and  Fractures.* 
Up  to  this  time,  midwifery  had  been  practised 
by  untrained  women  and  it  can  readily  be  seen 
what  an  advantage  it  was  to  have  the  science 
of  obstetrics  systematically  taught  as  it  was  in 
both  schools  above  mentioned. 

During  the  six  years  while  New  York  was 
occupied  by  British  troops  there  was  a  cessation 
of  college  activity.  The  faculty  was  not  a 
unit  in  its  political  beliefs  and  after  the  Dec- 
laration came  dissensions.  Three  years  after 
the  war  the  college  went  on  under  its  new  name, 
•Columbia*  but  with  very  poor  success.  A 
spurt  was  made  again  in  1792.  In  1807  the  New 
York  University  opened  a  medical  college,  but 
jealousy  and  strife  prevented  its  success.  Fi- 
nally, in  1811,  a  union  of  the  two  schools  was 
accomplished  under  the  name  of  the  younger 
and  thereafter  the  College  of  Physicians  and 
Surgeons  prospered  and  is  to-day  one  of  the 
leading  schools  in  this  country,  though  now 
again  under  the  aegis  of  Columbia.  Meantime 
under  Bard's  influence,  the  New  York  Hospital 
had  been  founded  in  1768  and  chartered  in 
1770.  It  was  in  their  new  building  that  the 
Provincial  Congress  used  to  meet  during  the 
second  year  of  the  Revolution;  but  when  the 
British  arrived  the  hospital  was  turned  into 
a  barracks  and  Bard  and  Jones  joined  the  Con- 
tinental armies.  It  was  not  until  1791  that 
the  hospital  was  fully  and  finally  equipped  and 
began  its  career  of  usefulness. 

The  Revolutionary  Period.— At  the  time  of 
our  Revolutionary  War  the  science  of  military 
surgery  was  scarcely  yet  created  and  even  with 
the  Continental  armies  the  barber-surgeon  had 
a  certain  place,  in  which  he  was  almost  a 
menial,  and  above  which  he  could  scarcely 
raise  himself.    The  English  troops  were  better 
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equipped  in  this  respect  than  were  the  Hessians, 
for  instance,  while  during  the  latter  part  of 
the  war,  especially  when  the  French  sent  some 
of  their  best  men  to  this  country,  our  raw  and 
untrained  army  surgeons  came  in  contact  with 
a  better  class  of  men  and  by  whom  they  were, 
to  some  extent,  inspired.  Nearly  all  of  the 
prominent  medical  men,  save  the  Tory  physi- 
cians of  Massachusetts,  entered  the  army  or 
took  public  service,  and  in  the  Massachusetts 
Provincial  Congress  of  1775  there  were  22 
physicians.  Both  the  colonial  and  general  gov- 
ernments dealt  very  stingily  with  their  medical 
departments  and  the  professional  equipments 
provided  were  almost  meagre.  The  history  of 
surgery  in  those  days  is  mostly  the  history  of 
a  few  prominent  individuals  who  made  it  what 
it  became  and  who  deserve  to  be  briefly  men- 
tioned. The  brothers  Joseph  and  John  Warren 
took  a  very  prominent  part  during  the  earlier 
portion  of  the  war.  It  was  the  former  who 
started  Paul  Revere  on  his  famous  ride.  He  was 
elected  president  of  the  Provincial  Congress 
and  just  before  the  battle  of  Bunker  Hill  was 
made  major-general  of  the  Continental  forces, 
preferring  this  office  rather  than  the  office  of 
physician-general  which  he  had  been  offered. 
During  the  battle  he  showed  a  wonderful  spirit 
of  self-sacrifice  and,  declining  his  rank,  acted 
as  a  private,  and  with  musket  in  hand  fought 
nobly,  and  was  shot  dead  just  at  the  conclusion 
of  the  battle.  The  younger  brother,  John  War- 
ren, lived  to  achieve  fame  and  reputation,  and 
transmitted  them  to  a  posterity  by  whom  they 
have  been  well  preserved.  He  constituted  a 
brilliant  contrast  to  many  of  the  regimental 
surgeons  who  had  been  too  often  appointed  by 
political  influence  without  regard  to  attainment, 
dome  regiments  were  even  organized  without 
a  surgeon  and  came  into  camp  without  the 
slightest  provision  for  disease  or  injury.  In 
17/6  Congress  enacted  that  there  should  be  one 
surgeon  and  five  assistants  to  each  5,000  en- 
listed men.  The  former  was  to  be  paid  $1.66 
per  day  and  the  latter  each  $1  a  day.  The 
reader  can  imagine  the  care  5,000  men  would 
receive  from  six  physicians  whose  services  were 
compensated  at  this  rate.  At  that  time  such  a 
thing  as  camp  hygiene  was  almost  unknown 
and  a  hospital  corps  and  ambulance  drill  were 
quite  lacking.  But  John  Warren,  then  but  23 
years  old,  proved  extremely  efficient  in  the 
organization    and    completion    of,    and    accom- 

Slished  a  great  deal  for  the  improvement  of 
is  department.  The  first  surgeon-general  of 
the  Continental  armies  was  Benjamin  Church, 
of  Boston,  who  was  given  the  title  of  director- 
general  and  chief  physician  and  was  paid 
&♦  per  day.  Church  gave  promise  of  effi- 
ciency in  his  department,  but  before  long  was 
detected  in  correspondence  with  the  enemy, 
for  which  he  was  court-martialed,  imprisoned 
for  one  year  and  allowed  to  leave  the  country 
and  was  then  proliahlv  lost  at  sea.  His  place 
was  taken  by  John  Morgan  of  Philadelphia, 
already  mentioned  afiove.  He  had  the  politi- 
cians tu  fight  and  after  a  long  and  arduous 
struggle,  tailing  to  satisfy  them,  he  was  dis- 
missed from  the  service,  although  he  was 
finally  acquitted  of  all  blame.  This  was  a  time 
of  unrest,  excitement  and  suspicion  and  had 
Washington  himself  l»een  a  weaker  man,  he 
could  scarcely  have  withstood  the  dissensions 
and   jealousy   with    which   he   was   continually 


surrounded.  Morgan  was  succeeded  by  Ship- 
pen,  his  old  associate,  who  remained  in  office 
from  1777  to  1781.  Under  his  guidance  the 
medical  department  almost  prospered  and  was 
at  least  conducted  with  dignity  and  great  bene- 
fit to  all  concerned.  Smallpox,  which  had  been 
the  scourge  of  the  soldiers  as  well  as  the  people 
in  general,  was  kept  down  by  the  practice  of 
inoculation,  which  had  been  generally  accepted 
by  nearly  all  men  from  Washington  down. 

From  the  Revolution  to  the  Civil  War.— 
The  most  conspicuous  figure  in  the  history  of 
American  medicine,  which  practically  began 
with  the  conclusion  of  the  Revolutionary  War, 
was  Benjamin  Rush,  of  Philadelphia  (1745- 
1813),  an  exceedingly  versatile,  many-sided,  er- 
ratic, obstinate,  skeptical  man,  constant  only  to 
his  religion  wnich  he  considered  to  be  a  pro- 
fessional duty.  He  was  hated  by  many  of  those 
to  whom  his  methods  most  strongly  appealed. 
He  had  rare  didactic  gifts,  but  his  teachings 
were  abused  by  his  students  and  followers.  As 
a  young  man  he  had  spent  three  years  in 
Europe  and  had  taken  his  degree  at  Edinburgh. 
He  had  come  especially  under  the  influence  of 
Cull  en,  whose  views  he  had  imbibed  and  later 
accepted  in  a  modified  form.  He  served  two 
years  in  Congress,  where  he  advocated  and 
signed  the  Declaration  of  Independence.  In 
the  same  year,  1776,  he  got  his  first  army  medi- 
cal experience.  Rush  seems  to  have  been  one 
cf  the  few  men  who  failed  to  come  under  die 
influence  of  Washington's  personal  magnetism, 
and  he  endeavored  in  some  ways  to  belittle  his 
commander-in-chief.  After  a  rather  ignomini- 
ous exposure  he  retired  from  service  and  took 
up  his  practice  in  Philadelphia.  From  that  time 
on  he  became  noted  as  author,  teacher,  prac- 
titioner and  politician.  He  proposed  a  cabinet 
position  whose  incumbent  .should  be  called 
Secretary  of  State  for  Peace.  He  wrote  exten- 
sively on  many  subjects,  not  all  of  which  were 
medical.  He  finally  exposed  the  weakness  of 
Cullen's  doctrine  and  fell  rather  into  accord 
with  that  of  his  great  rival,  Brown.  He  taught 
that  yellow  fever  was  not  contagious,  but 
warmly  advised  purgation  and  excessive  letting 
of  blood  in  its  treatment.  At  his  death  he  was 
one  of  the  few  surviving  signers  of  the  Dec- 
laration of  Independence.  He  made  many  con- 
tributions to  science  and  it  is  said  of  him  that 
since  the  death  of  Washington  no  man  was  so 
deeply  and  universally  mourned.  A  list  of  his 
writings  would  include  several  pages  of  titles 
and  would  show  the  mental  and  physical  activity 
of  this  great  man. 

The  earlier  portion  of  the  19th  century  in 
the  large  cities  of  the  country  was  characterized 
by  unfortunate  dissensions  and  jealousies  which 
for  many  a  year  kept  back  medical  progress. 
Prejudice  against  the  study  of  anatomy  was  as 
strong  as  ever,  and  the  difficulties  surrounding 
dissection  were  often  very'  great.  The  so-called 
"Doctor's  Mob"  occurred  in  1788,  when  an  ex- 
cited crowd  tried  to  break  up  a  dissection  which 
was  being  carried  on  in  the  old  Xew  York  Hos- 
pital, where  the  provincial  legislature  at  one 
time  held  its  sessions.  The  students  and  doc- 
tors took  sanctuary,  for  the  time  being,  in  the 
jail,  the  militia  were  called  out,  seven  rioters 
were  killed  and  the  doctors  got  no  sympathy. 
Although  this  was  before  the  19th  century  actu- 
ally began,  it  nevertheless  indicated  the  spirit 
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of  the  times.  The  great  benefit  of  the  Revolu- 
tion came  from  the  presence  of  the  educated 
and  more  cultured  French  and  other  foreign 
officers  who  came  to  this  country  and  brought 
their  books  and  wisdom  with  them. 

The  greatest  figure  in  American  surgery  dur- 
ing the  earlier  part  of  the  previous  century  was 
Philip  Syng  Physick.  He  was  born  in  1768  and 
died  in  1837.  He  came  of  a  good  family  and 
had  a  good  education.  But  it  was  not  until 
1789,  when,  in  London,  he  had  the  good  for- 
tune to  be  taken  into  the  family  of  John 
Hunter,  that  he  developed  those  qualities  which 
helped  to  make  him  great  in  after  life.  Had 
he  been  willing  to  remain  in  the  old  country 
he  might  have  become  Hunter's  partner.  He 
had  the  best  that  the  old  country  could  afford, 
spending  some  11  years  in  study  {  all  told,  which 
was  a  remarkably  good  preparation  for  practice 
100  years  ago.  He  yielded  to  the  claims  of 
his  native  land  and  quickly  built  up  a  practice 
after  his  return  to  this  country.  He  had  much 
with  which  to  contend,  including  indigestion, 
an  absolute  lack  of  humor,  in  fact  a  tempera- 
ment such  as  to  make  him  unpopular,  the  only 
thing  that  saved  him  from  this  being  his 
brains.  In  spite  of  all  this  he  left  behind  him 
the  reputation  of  being  the  Father  of  American 
Surgery.  One  of  his  most  celebrated  cases 
was  that  of  Chief  Justice  Marshall,  from  whose 
bladder  he  removed  an  astonishing  number  of 
calculi.  In  1805  he  became  professor  of  surgery 
in  the  University  of  Pennsylvania,  which  chair 
he  held  for  13  years.  Though  clumsy  and  un- 
couth in  person  he  was  singularly  dexterous 
with  his  hands,  and  excelled  in  deftness  with 
the  knife,  and  with  all  forms  of  orthopedic 
apparatus.  He  gained  great  reputation  in  his 
treatment  of  fractures  and  dislocations,  many 
modifications  of  which  he  made  which  proved 
very  advantageous.  For  some  years  he  had 
promise  of  a  successor  in  his  nephew,  John 
Dorsey,  who,  however,  died  before  his  uncle, 
and  never  lived  out  his  promised  career. 

The  next  great  figure  in  American  surgery 
was  Ephraim  McDowell,  who  came  from  what 
was  then  called  the  "Far  West,*  in  Kentucky. 
When  voung  he  went  to  a  classical  seminary, 
where  he  got  a  smattering  of  Greek  and  Latin, 
but  did  not  conclude  to  study  his  profession 
until  he  was  20.  He  began  reading  medicine 
in  Danville,  Ky.,  but  was  finally  sent  to  Edin- 
burgh by  his  father.  Here  he  came  under  the 
influence  of  John  Bell,  whose  teachings  made 
him  what  he  became.  He  returned  in  1795  and 
decided  that  there  was  a  rare  opportunity  in 
Kentucky  for  an  educated  physician,  in  which 
matter  his  foresight  proved  correct.  In  1809, 
when  he  undertook  the  first  and  great  historical 
<Ovariotomy,)  he  was  already  known  as  an  ac- 
complished and  educated  man,  upon  whose  mind 
the  teachings  of  John  Bell  had  made  a  great 
impression.  When  Mrs.  Crawford  came  to  him, 
suffering  from  an  ovarian  cyst,  he  was  ready  to 
undertake  her  case  despite  the  protests  of 
others.  The  case  terminated  favorably,  but 
it  was  not  until  he  had  performed  a  number 
of  similar  operations  that  he  thought  it  best  to 
publish  anything  on  the  subject.  Even  then 
bis  paper  did  not  see  the  light  as  it  should,  and 
there  was  for  a  time  a  doubt  in  the  minds  of 
those  who  should  have  known  better  as  to 
whether  his  report  was  really  authentic  and 
whether  he  should  be  credited  with  this  path- 


finding  expedient.  He  has  been  amply  vindi- 
cated, however,  and  this  fortunate  experience  of 
his  paved  the  way  for  many  operations  hut  for 
whose  effects  thousands  of  lives  would  have 
been  sacrificed. 

The  next  great  figure  was  Valentine  Mott. 
He  was  born  in  1785,  and  was  of  Quaker  par- 
entage. He  was  a  great  classical  student,  and 
was  well  equipped  for  professional  study  when 
he  began  to  study  medicine.  He  then  spent  two 
years  in  Great  Britain,  especially  in  London, 
which  was  then  rich  in  famous  surgeons.  Un- 
der Hunter,  Cooper,  Abernethy  and  Charles 
Bell  he  acquired  that  familiarity  with  surgical 
anatomy  which  was  a  great  help  both  then  and 
in  later  years.  He  returned  to  New  York  in 
1809,  and  his  personal  traits  as  well  as  his 
thoroughness  quickly  brought  him  practice  and 
made  him  known.  He  became  the  teacher  of 
surgery  in  the  Columbia  School  until  he  trans- 
ferred his  activities  to  the  new  school  which  re- 
sulted from  the  union  of  Columbia  and  the 
College  of  Physicians  and  Surgeons,  where  he 
lectured  for  56  years,  inspiring  in  his  classes 
constant  enthusiasm  and  eagerness  for  work 
The  influence  of  his  insistence  upon  the  im- 
portance of  anatomy  still  persists,  and  was"  bril- 
liantly demonstrated  by  his  work  upon  the 
blood  vessels.  It  is  said  that  he  tied  more  large 
vessels  than  any  other  surgeon  living  or  dead. 
Perhaps  his  greatest  achievement,  at  least  the 
one  that  made  him  most  famous,  was  ligature 
of  the  innominate  artery.  This  first  operation 
of  its  land  was,  not  permanently  successful, 
nevertheless  it  stamped  the  operator  as  a  man 
of  wonderful  resource  and  daring.  The  first 
successful  case  belongs  to  another  American 
surgeon,  A.  W.  Smythe  of  New  Orleans,  who 
tied  at  the  same  time,  the  carotid  artery  in  the 
neck.  Again  he  won  great  repute  by  removing 
the  entire  clavicle  for  a  large  tumor.  In  182/ 
he  tied  for  the  first  time,  successfully,  the  com- 
mon iliac  artery.  The  previous  operation  had 
been  made  by  another  brilliant  American  sur- 
geon, Gibson,  of  Baltimore,  whose  patient  un- 
fortunately died  of  peritonitis.  In  1835,  quite 
broken  in  health,  he  made  a  tour  of  Europe, 
which  had  about  it  much  of  a  triumph,  inasmuch 
as  he  was  everywhere  received  with  eclat. 

We  have  already  recounted  how  John  War- 
ren served  in  the  Revolution  both  as  a  surgeon 
and  patriot.  His  son,  John  Collins  Warren, 
was  born  in  1778,  and  was  reared  in  an  atmos- 
phere of  study  and  refinement.  He  was  thor- 
oughly educated  for  his  work,  in  which  he 
took  the  greatest  pride,  and,  like  Mott,  had  the 
advantage  of  the  teachings  and  friendship  of 
the  most  distinguished  foreign  surgeons.  Two 
events  of  importance,  in  which  he  was  conspicu- 
ous, were  the  founding  of  the  Massachusetts 
General  Hospital,  and  the  introduction  into  sur- 
gery of  the  then  new  anaesthetic,  sulphuric 
ether,  of  which  we  shall  have  more  to  say  be- 
low. He  was  a  bo^l  operator  and  for  his  oper- 
ations on  bones,  especially  the  jaws,  he  became 
famous.  He  gathered  a  memorable  collection 
of  his  personal  cases  in  his  ( Surgical  Observa- 
tions on  Tumors,*  which  are  to-day  most  in- 
structive. He  was  the  founder  of  the  large  col- 
lection of  specimens  now  known  as  the  War- 
ren Museum,  in  Boston. 

While  Warren  and  Mott  were  making  their 
great  reputations  in  the  East,  it  remained  for 
Kentucky  to  produce  still  another  even  greater 
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than  McDowell,  in  the  person  of  Benjamin 
Winslow  Dudley,  born  in  1785,  who  began  life 
in  an  obscure  way  and  who  raised  himself  to 
eminence  purely  through  his  own  attributes 
and  strength  of  character.  While  quite  young 
he  made  enough  money,  by  a  shrewd  enter- 
prise, to  take  him  abroad  where  he  remained 
several  years,  returning  a  polished  and  educated 
gentleman.  Cooper  and  Abernethy  in  London, 
and  Larrey  in  Paris,  were  men  tor  whom  he 
had  much  admiration  and  with  whom  he  be- 
came well  acquainted.  When  he  returned  he 
was  29  years  of  age,  matured  and  devoted  to 
his  science.  As  a  measure  of  his  success  it  may 
be  said  that  in  his  first  100  cases  of  cutting  for 
stone  in  the  bladder  he  lost  not  one;  a  state- 
ment that  could  be  made  by  but  few  surgeons 
to-day.  His  early  work  in  the  surgical  treat- 
ment of  epilepsy  directed  attention  to  what 
could  be  done  in  this  almost  hopeless  disease, 
and  his  treatment  for  hydrocele  by  excision  of 
the  sac  is  in  common  use  to-day.  For  20  years 
he  was  prominent  in  the  Transylvania  Medical 
School,  in  Lexington,  Ky.,  which  was  later 
merged  into  the  College  of  Louisville.  Dudley 
wrote  very  little,  but  his  personal  influence  was 
extraordinary,  and  he  was  without  doubt  the 
leading  practitioner  of  the  West.  He  died  in 
1870. 

In  the  interest  of  economy  in  space,  it  will 
be  best,  perhaps,  to  recount  the  various  histor- 
ical achievements  of  American  surgeons  with- 
out going  into  further  biographical  details.  In 
the  department  of  surgery  of  the  large  blood 
vessels  the  American  surgeons  were  almost 
pioneers.  In  1803  Cogswell  of  Hartford  tied 
the  common  carotid,  making  the  first  successful 
ligation  of  this  vessel  on  record.  In  1807  it 
was  first  successfully  tied  for  secondary  hem- 
orrhage by  Twitchell  of  Kecne,  thus  antedating 
Astley  Cooper's  famous  case  by  eight  months. 
In  1813  Post  of  New  York  first  tied  this  artery 
for  the  cure  of  aneurism.  In  1823  MacGill  of 
Maryland  first  successfully  tied  both  carotids 
simultaneously,  the  case  being  one  of  fungus 
tumor  in  both  orbits.  In  1867  Carnochan  of 
New  York  first  tied  both  carotids  for  the  treat- 
ment of  elephantiasis  of  the  face  and  neck. 
Post,  in  1817,  first  tied  successfully  the  sub- 
clavian artery  in  its  third  portion,  after  it  had 
failed  in  the  hands  of  some  of  the  great  English 
surgeons.  The  same  artery  was  first  tied  in  its 
first  portion  by  Rodgcrs  of  New  York,  an 
operation  hitherto  considered  impossible,  and 
which  was  never  successfully  repeated  until 
\»)2t  by  Halsted,  of  Baltimore.  Mott's  first 
ligation  of  three  innominate  artery  has  already 
been  mentioned,  an  operation  which  made  him 
famous  all  over  the  world.  The  internal  iliac 
was  first  tied  bv  Stevens  in  1812,  the  external 
by  Dorsey  in  lftll,  and  lw>ih  internal  and  ex- 
ternal by  Dennis  in  18Ho.  while  Davidge  first 
tied  the  femoral  and  gluteal  for  the  cure  of 
elephantiasis  of  the  lower  extremity.  Digital 
compression  for  the  relief  of  aneurism  was 
first  successfully  practised  by  Knight  of  New- 
Haven  in  I84K  The  use  of  the  elastic  bandage 
in  the  treatment  of  varicose  veins  was  first 
successfully  adopted  by  Martin  of  Boston,  who 
preceded  K*tmach  in  the  use  of  this  expedient 
for  controlling  blood  supply  during  amputa- 
tions;   while    YYycth    recently   introduced   long 


pins  for  the  same  purpose  in  amputation  of  the 
shoulder  and  hip. 

In  fractures  and  treatment  of  injuries  and 
diseases  of  hones  and  joints,  Physick  exceeded 
all  men,  without  question.  The  so-called  Amer- 
ican method,  which  is  now  so  widely  accepted 
that  is,  the  treatment  of  fractures  by  traction 
with  a  weight  and  pulley,  was  introduced  by 
Daniel  of  Georgia.  Van  Ingen  of  Schenectady 
added  to  the  method  the  elevation  of  the  foot 
of  the  bed,  and  Buck  increased  its  value  by  his 
coaptation  splints.  The  present  universal 
method  is,  therefore,  a  composite  of  all  these. 
but  is  distinctly  American.  So  is  also  the  use 
of  clastic  traction  by  the  aid  of  rubber  hands. 
Barton,  Bond,  Hamilton  and  Reid,  the  latter 
of  Rochester,  all  studied  assiduously  the 
mechanism  of  fractures  and  dislocations,  and 
described  the  methods  for  their  treatment  and 
relief.  The  interdental  splint  for  the  treatment 
of  fractured  jaw  was  also  of  distinctly  Ameri- 
can origin.  Rodgcrs  introduced  metallic  sutures 
in  the  treatment  of  fractures ;  Brainard  of  Chi- 
cago, the  method  of  drilling  fragments  in  de- 
layed union,  while  both  Henry  Smith  of  Phila- 
delphia and  Nathan  Smith  of  New  Haven  did 
very  much  to  improve  apparatus  for  the  reten- 
tion of  fragments  in  their  proper  place. 

In  the  treatment  of  dislocations,  especially 
in  the  matter  of  their  reduction  by  manipula- 
tion, the  world  owes  a  great  deal  to  Reid  and 
Moore  of  Rochester,  Bigelow  of  Boston  and 
Gunn  of  Chicago,  by  whose  efforts  it  was 
brought  about  that  the  ponderous  machinery  of 
the  clinics  was  completely  abandoned.  In  the 
removal  of  diseased  bones  Jamieson  of  Balti- 
more, in  1820,  made  the  first  resection  of  the 
upper  jaw,  while  the  upper  and  lower  jaws 
were  both  simultaneously  removed  by  Rodgers 
of  New  York.  The  first  removal  of  the  lower 
jaw  was.  by  Deaderick  of  Tennessee  in  18101 
while  the  clavicle  was  first  successfully  re- 
moved for  necrosis  by  McCreary  of  Kentucky, 
in  1803,  and  for  malignant  disease  by  Mott  m 
1828.  and  the  entire  upper  extremity,  including 
the  scapula  and  clavicle,  by  Crosby  in  1836,  and 
again  the  entire  radius  in  the  same  year.  Stone 
first  removed  a  rib  for  drainage  in  1862,  and 
Mott  the  coccyx  in  1812.  Wood  of  New  York 
had  a  famous  case  of  entire  removal  of  the 
lower  jaw  with  almost  complete  reproduction  of 
bone.  Other  operations  of  importance  on 
bones  were  the  first  removal  of  a  €V*  shaped 
piece  of  the  hip,  and  also  for  the  cure  of 
bony  anchylosis  of  the  lower  jaw.  Nathan 
Smith  of  New  Haven  is  entitled  to  the  credit 
usually  given  Brodie  for  the  trephining  of  in- 
flamed bones  for  the  relief  of  inflammation  and 
abscess. 

In  the  matter  of  amputation  Richard  Bailey 
is  to  be  credited  with  the  first  systematic  am- 
putation of  the  shoulder  joint,  in  1762.  Cros- 
by's case  of  the  removal  of  the  entire  extremity 
has  already  been  mentioned.  The  first  success- 
ful amputation  of  the  hip  was  made  by  Brash- 
car  of  Kentucky  in  1806.  The  patient  was  a 
slave  boy  belonging  to  the  monks  of  Saint 
Joseph's  College.  The  first  operation  of  this 
kind  ever  done  was  in  England  by  Kerr  in  1774; 
while  the  first  done  for  gunshot  wound  was  bjr 
Larrey  in  1793.  American  surgeons  also  made 
many  improvements  in  peni to-urinary  surgery- 
The  first  successful  plastic  operation  lor  exstro- 
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phy  of  the  bladder  was  made  by  Pancost  of 
Philadelphia  in  1858.  He  and  others  preceded 
Wood  and  various  English  surgeons  to  whom 
the  credit  is  usually  given.  Parker  of  New 
York  introduced  cystotomy  for  the  relief  of 
chronic,  cystitis.  The  kidney  was  removed  suc- 
cessfully by  Wolcott  and  by  Stoddard  of  Mil- 
waukee nine  years  before  it  was  removed  by 
Simon  of  Heidelberg,  who  has  been  credited 
with  it.  The  first  really  successful  method  of 
operation  for  cleft  palate  was  introduced  by 
J.  C  Warren  of  Boston,  while  Cheever,  another 
Boston  surgeon,  was  the  first  to  remove  the 
tonsils  by  external  incision. 

In  abdominal  surgery  Americans  have  al- 
most led  the  world.    Had  it  not  been  for  Mc- 
Dowell's   epoch-making    case,    in    1809,    this 
branch   of   surgery  would  have  been  much  re- 
tarded.   Any  one  practising  to-day  can  scarcely 
realize  the  moral  courage  and  surgical  daring 
required  during  that  historical  incident.     Atlee 
of  Philadelphia  and  Kimball  of  Lowell  were 
the  first  to  successfully  remove  large  uterine 
fibroids,  and  it  is  claimed  that  Stevens  of  South 
Carolina,  as  early  as  1763,  successfully  removed 
the    entire    uterus,    an   operation    repeated    by 
Briggs  in  1830.    The  first  vaginal  operation  for 
extra-uterine  pregnancy  was  made  by  King  of 
South    Carolina   in    1813,    while   the   abdomen 
was  first  opened  for  this  purpose  by  John  Baird 
as  early  as  1759.    Bobbs  of  Indianapolis  was  the 
first  to  attack  the  gall-bladder  surgically,  while 
Willard   Parker  first  made  clear  the   surgical 
treatment  of  peri-appendical,  or  as  it  was  then 
called,  perityphlitic  abscess.     The  entire  eluci- 
dation of  the  surgery  and  pathology  of  appen- 
dicitis is  due  to  Americans,  especially  to  Fitz 
and    McBurney.      The    treatment    of    gunshot 
wounds  of  the  abdomen  by  abdominal  section 
was    conceived,    developed    and    perfected    in 
America,  especially  by  Bull  and  Parkes,  while 
Senn,  Murphy  and  others  have  made  valuable 
contributions.  The  first  four  cases  of  pancreatic 
cyst  were  in  the  hands  of  American  surgeons. 
The  surgery  of  the  female  genital  organs  owes 
more  to  the  ingenuity  and  skill  of  Americans 
than  to  those  of  all  other  nationalities  combined. 
Especially  valuable  in  this  direction  were  the 
labors  of  Sims  and  Emmet.    Other  procedures 
of  distinctly  American  origin  might  be  named 
without  making  the  list  too  long;  for  instance, 
the  invention  of  skin  grafting  by  Dr.   Frank 
Hamilton  of  Buffalo  in  1854.     The  same  pro- 
cedure  was   independently   instituted    by   Rev- 
erdin  of  Geneva,  Switzerland,  each  being  inde- 
pendent of  the  other.     Animal  ligatures  were 
first  used  by  Physick  in   1844.     The  innocent 
character  of  the  metallic  ligature,  as  well  as  its 
usefulness,   was  first  demonstrated  by  Levert, 
of  Mobile.    The  use  of  plaster-of-paris  splints 
and  jackets  was  greatly  promoted  by  Say  re  of 
New  York,  although  he  was  not  their  originator. 
The  first  abdominal  section  for  gunshot  wound 
of   the    intestines    was    made    by    Kin  loch    of 
Charleston  in   1881.     The  discoveries  and  in- 
ventions of  American  orthopedic  surgeons  have 
been  models  for  the  rest  of  the  world. 

The  two  great  events  in  the  history  of 
American  surgery  in  the  19th  century  were  the 
introduction  of  anaesthesia  and  the  antiseptic 
technique.  Both  stand  to  the  credit  of  the 
Anglo-Saxon  race,  the  former  being  an  Ameri- 
can, the  latter   a  British  device.     These  two 


measures  together  wrought  a  complete  revolu- 
tion in  the  practice  of  surgery,  and  show  that 
the  Anglo-Saxons  have  done  more  for  it  than 
had  been  accomplished  in  the  previous  18  cen- 
turies. By  the  latter  the  devastations  of  sepsis 
have  been  almost  completely  done  away  with; 
and  by  the  former  the  tortures  of  pain  and  the 
agonies  of  serious  and  protracted  operations 
have  been  abolished. 

Period  of  the  Civil  War. —  The  exigencies 
of  the  Civil  War  made  demands  upon  the  medi- 
cal resources  of  the  regular  ancj  volunteer 
armies  which  at  first  could  not  be  adequately 
met ;  in  this  as  well  as  other  respects  both  sides 
were  but  meagrely  equipped  either  with  men 
or  means.  It  was  before  the  days  of  antiseptic 
surgery,  bad  methods  still  prevailed  and  the 
sacrifices  then  made  to  sepsis  and  to  bad  sanita- 
tion were  fearful  to  contemplate.  Wounds  of 
large  joints  condemned  the  patient  to  amputa- 
tion above  the  injury,  compound  fractures  were 
very  generally,  fatal,  hospital  gangrene  and  tet- 
anus were  like  spectres  which  stalked  by  night 
through  the  hospital  camps.  With  characteristic 
readiness  measures  were  rapidly  adopted  to 
minimize  the  slaughter  from  disease,  and  within 
a  comparatively  short  time  a  well-equipped 
medical  corps,  backed  by  the  government  Sani- 
tary Commission,  had  brought  order  out  of 
chaos,  while  the  Red  Cross  Bureau  had  shown 
what  it  could  do,  especially  under  the  guidance 
of  Miss  Clara  Barton  and  other  devoted  women. 
Military  surgery  was  but  emergency  surgery 
practised  under  peculiar  conditions,  and  as  this 
fact  became  more  greatly  appreciated  our 
wounded  soldiers  received  better  and  better 
care.  The  outcome  of  this  extended  experience, 
in  two  or  three  different  and  indirect  ways, 
was  remarkable.  It  led  to  the  foundation  of 
the  Army  Medical  Museum,  in  Washington, 
which  has  since  grown  to  enormous  proportions 
and  now  occupies  the  larger  portion  of  a  large 
building,  wherein  everything  pertaining  to  so- 
called  military  surgery  finds  ample  illustration. 
It  led  also  to  the  building  up  of  the  wonderfully 
rich  and  complete  library  of  the  surgeon-gen- 
eral's office,  with  most  extensive  index  cata- 
logues, including  the  Index  Medicus,  by  which 
the  entire  medical  literature  of  the  world  is 
catalogued  and  made  available  to  all.  And, 
thirdly,  it  led  to  the  publication  of  the  Medical 
and  Surgical  History  of  the  War  of  the  Re- 
bellion, in  six  enormous  volumes,  which  far 
exceed  in  magnitude  and  value  anything  of  the 
kind  ever  published.  In  their  efforts  to  build 
up  these  three  features  the  names  of  Otis, 
Huntington  and  Billings  will  ever  stand  pre- 
eminent. 

From  the  Civil  War  to  the  Present  Time. 
—  The  Civil  War  developed  very  many  excel- 
lent American  surgeons,  and  within  a  decade 
after  its  close  the  good  effects  of  their  experi- 
ence were  manifested  in  a  great  many  of  the 
civil  hospitals  throughout  the  country,  partic- 
ularly in  the  practice  of  men  who  had  located 
in  the  larger  cities  and  towns.  This,  together 
with  the  development  of  asepsis,  brought  out 
a  great  deal  of  beneficial  work  in  this  country, 
in  the  practice  of  surgery.  It  also  presented 
a  period  when'  specialists  began  to  develop 
with  greater  precision  than  at  any  time  in  the 
previous  history  of  medicine.  This  was  espe- 
cially true  in  regard  to  gynecologists,  and,  what 
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at  that  time  were  termed,  abdominal  surgeons. 
The  outcome  has  been  the  organization  of 
several  national  surgical  associations,  which 
have  included  in  their  fellowship  some  of  the 
ablest  surgeons  in  the  United  States,  thus  en- 
abling America  to  keep  thoroughly  abreast  of 
all  that  was  being  done  elsewhere.  There  has 
been  a  progressive  development  of  bacterio- 
logical, biological  and  pathological  laboratories 
where  much  research  work  has  been  accom- 
plished, aiding  very  decidedly  in  the  better 
understanding  of  surgical  lesions,  and  result- 
ing in  a  great  increase  in  the  possible  opera- 
tions to  be  performed  for  relief  of  the  patient. 
Had  the  elder  Gross,  in  his  early  experiments, 
in  1843.  known  of  or  had  a  laboratory  at  his 
disposal,  such  as  exists  to-day,  greater  honors 
would  have  come  to  him  in  doing  intestinal 
surgery. 

Laboratory  work,  with  increased  surgical 
skill,  has  brought  about  the  establishment  oi 
many  hospitals  in  the  larger  and  smaller  cities, 
and  it  may  safely  be  asserted  that  in  the  latter 
many  strong  surgeons  in  the  World  War  just 
brought  to  an  end  will  be  found  doing  superior 
work.  Many  of  these  institutions  will  feel  the 
good  impulse  of  benevolence,  excellent  nursing 
and  support  from  Red  Cross  organizations, 
while  the  larger  hospitals  in  cities  will  become 
better  endowed  and  less  embarrassed  in  meet- 
ing their  financial  obligations. 

It  is  very  impressive  to  note  how  willingly 
communities  have  accepted  going  from  their 
homes  to  the  hospitals  for  treatment.  Research 
work  has  brought  out  many  surgical  conditions 
associated  with  illnesses  heretofore  considered 
medical,  such  as  lesions  of  the  bones  following 
typhoid  fever,  also  tubercular  conditions  of  the 
joints,  syphilis,  actinomycosis  and  other  ob- 
scure lesions  of  internal  organs,  this  advance 
being  conducive  to  recoveries  of  cases  formerly 
doomed  to  a  long,  painful  sickness.  Our  lab- 
oratories have  been  of  incalculable  value  in  the 
preparation  and  standardization  of  absorbable 
ligatures;  in  the  examination  of  the  blood,  and 
various  secretions,  and,  especially,  in  the  de- 
velopment of  tetanus,  antitoxin  and  other  se- 
rums. 

One  great  advance  made  by  American  sur- 
geons has  been  the  surgical  treatment  of  the 
thyroid  gland;  another  the  energetic  manner 
in  which  they  have  attacked  the  gall-bladder, 
the  stomach,  the  intestinal  tract,  the  spleen, 
pancreas  and  the  reproductive  organs  within 
the  pelvis,  for  conditions  considered  quite  hope- 
less in  the  past.  Operations  upon  the  appendix, 
and  intestinal  tract,  with  the  ability  to  remove 
portions  of  the  latter,  yet  allow  normal  func- 
tions to  follow  in  a  healthy  manner  seem  won- 
derful This  same  confident  development  of 
surgical  procedure  has  rliminatcd  much  of  the 
distress  due  to  lesions  of  the  kidneys,  the  ure- 
ters, the  bladder  and  prostate  gland.  All  of 
this  work  could  not  have  been  accomplished 
without  our  knowledge  of  pathological  micro- 
organism*, and  the  employment  of  sterilization 
of  the  operating-room,  the  field  of  operation, 
the   operator  and  dressings. 

Ami  rican  surgeons  had  much  to  do  with 
the  evolution  of  this  chapter  in  »urgerv.  From 
the  intioihh'tiou  of  the  carbolic  spr.iv,  a>  taught 
by  Mr  Lister,  through  all  the  \arioiis  experi- 
ments in  the  use  of  antiseptics,  ami,  finally,  ol 


asepsis,  much  has  been  accomplished.  The 
battle  has  been  to  control  suppuration  —  i.e..  the 
formation  of  pus  —  and  when  every  precaution 
has  been  carried  out,  when  no  link  in  the  chain 
of  technic  of  procedure  has  been  omitted,  to 
the  public  at  large  the  recovery  of  patients 
becomes  very  noticeable. 

In  successful  work  surgery  made  a 
stride  that  commanded  the  respect  and  attention 
of  wealthy  citizens  with  a  benevolent  trend  of 
thought,  so  that  hospitals  and  laboratories  were 
endowed,  and  in  America  we  were  able  to  do 
what  for  some  time  seemed  only  to  be  known 
in  Europe. 

Through  the  study  of  germs,  in  the  various 
laboratories,  and  their  danger  to  operative  sur- 
gery, and  with  the  employment  of  absorbable 
ligatures,  the  science  and  art  of  surgery  has 
been  brought  up  to  a  very  high  plane  of  activity. 
The  advances  made  in  operations  upon  the 
spine,  and  the  transference  there  of  splinters 
from  the  long  bones  of  the  body,  for  the 
treatment  of  curvatures,  has  been  one  of  the 
most  decided  advances  in  surgery.  This  is  also 
to  be  observed  in  the  immobilization  of  wounds. 
as  illustrated  in  the  fixation  of  fractures  of 
the  extremities. 

Very  much  credit  is  due  the  American  sur- 
geon for  discoveries  and  advances  in  local  an- 
aesthesia in  operative  surgery,  in  hospital  con- 
struction and  for  the  persistent  use  of  rubber 
gloves,  particularly  wnen  operating  in  septic 
cases. 

Some  of  the  most  brilliant  advances  made  in 
surgery  of  the  nerve  trunks,  in  the  removal 
of  the  Gasserian  ganglia,  for  relief  of  neuralgia. 
has  been  accomplished  by  the  American  sur- 
geon. The  investigation,  study  and  progress 
made  in  the  department  of  genito-urinary  sur- 
gery is  one  of  the  most  convincing  arguments 
that  surgery  has  become  more  of  a  fixed  sci- 
ence than  ever  in  its  past  history. 

The  genius  of  the  American  surgeon  is  well 
shown,  in  so  many  ways,  by  the  invention  of 
new  instruments,  as  well  as  the  improvements 
made  in  those  long  in  use,  and  in  hospital  fur- 
niture. 

History  of  Anaesthetics.— The  abolition  of 
pain  is  in  itself  a  matter  of  such  vast  interest 
and  humanitarian  importance  that  a  brief  his- 
tory of  the  introduction  of  anaesthetics  should 
be  much  appreciated,  especially  in  a  rehearsal 
of  American  achievements.  Strictly  speaking, 
the  term  anaesthesia  refers  to  the  abohtion  of 
sensation  of  all  kinds,  whereas  for  the  preven- 
tion of  pain  the  term  analgesia  should  be  used. 
The  distinction  is  an  important  one  in  certain 
cases;  for  instance  in  the  injection  of  cocaine 
solution  into  the  spinal  canal,  it  produce*  the 
fatter  without  the  former,  whereas  by  the  use 
of  the  anaesthetics  now  in  use  general  anaesthe- 
sia is  produced.  By  general  consent  the  term 
is  restricted  to  complete  loss  of  consciousness 
produced  by  such  drugs  as  ether,  chloroform 
and  nitrous  oxide,  and  not  to  the  intoxication 
produced  by  drugs  like  opium,  hashish  or  the 
mandragora  of  the  old  writers.  The  substance 
known  as  sulphuric  ether  had  been  known  by 
the  medieval  alchemists  in  1540,  and  was  spoken 
of  as  sweet  oil  of  vitriol.  It  was  not  called 
ether  until  1730  In  the  earlier  years  of  the 
previous  century  it  was  often  inhaled  for  ex- 
periment or  diversion  because  of  its  peculiar 
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exhilarant  effects.    Nitrons  oxide  gas  had  been 
previously  used  for  the  same  purpose,  and  even 
for  the  production  of  anaesthesia.     It  will  be 
seen,  then,  that  these  two  anaesthetics  had  been 
well  known  for  some  of  their  properties.    Chlo- 
roform, on  the  other  hand,  was  not  discovered 
until  1831,  and  not  recommended  as  an  anaes- 
thetic until  1847.    The  honor  of  the  introduction 
of  ether  into  surgery  is  claimed  for  at  least 
four  men,  Long,  of  Georgia ;  Jackson  of  Massa- 
chusetts, who  were  physicians;  Wells,  of  Ver- 
mont, and  Morton,  of  Massachusetts,  who  were 
both   dentists.     The  first  public  demonstration 
of  the  value  of  ether  as  an  anaesthetic  agent, 
for  the  prevention  of  pain  during  surgical  oper- 
ations, was  made  16  Oct  1846  by  Morton,  at 
the   Massachusetts  General  Hospital,  before  a 
group  of  men  including  some  of  those  already 
mentioned  in  this  article,  especially  Warren  and 
Bigelow.    In  all  probability  Long  antedated  this 
event  by  its  use  for  a  similar  purpose  in  1842, 
but  in  those  days  in  this  country  the  population 
was  sparse,  means  of  travel  very  slow  and  no 
public  record  of  the  event  was  ever  made;  in 
fact  no  account  of  Long's  work  appeared  until 
1849.    To  Wells  probably  belongs  the  credit  of 
first  producing  anaesthesia  by  nitrous  oxide  gas, 
when  he  took  it  himself  in  1844.    After  his  own 
happy  experience  with  it  he  began  its  manufac- 
ture   and   introduction   to    the  profession.    In 
1845  Wells  visited  Boston,  and  even  called  on 
his  old  partner,  Morton,  endeavoring  there  to 
introduce  his  new  compound  for  surgical  pur- 
poses,   but   met   with   no   encouragement     In 
Hartford    there    stands    to-day    a    monument 
erected  by  the  public,  bearing  tne  following  in- 
scription: tf Horace  Wells,  who  discovered:  an- 
aesthesia, November  1844.*     Morton  had  been 
a  student  in  Wells'  office,  but  not  being  a  good 
chemist  he  consulted  Jackson,  whose  office  he 
later  entered,  and  by  whom  he  was  advised  to 
experiment  with  ether.    Jackson  told  him,  for 
instance,  that  the  students  at  Cambridge  often 
inhaled  it  for  amusement,  and  in  1846  he  first 
gave  it  for  the  extraction  of  a  tooth,  the  patient 
stating  that  he  felt  no  pain.    Then  came  efforts 
to  patent  the  new  anaesthetic  which  were  not 
to   the   credit   of   either   Jackson    or    Morton. 
Finally  came   the  public   demonstration  above 
alluded    to,    when    Morton    administered    his 
■letheon,"  and  Warren  removed  without  pain  a 
tumor   from   the   neck   of   a   young  man.    At 
this  time  Morton  endeavored  to  disguise  the 
odor  of  the  substance  he  was  using  so  as  to 
prevent   its   recognition,  and  it  was  not  until 
the  hospital  staff  declined  to  use  any  substance 
whose  composition  was  kept  secret  that  Morton 
revealed    his    discovery.      During   the    ensuing 
years  there  took  place  a  most  active  and  acrid 
controversy  between  the  partisans  of  the  men 
most  concerned  in  the  introduction   of   ether 
into  surgical  work,  as  to  the  respective  merits 
of  their  various  champions. 

A  dispassionate  judgment  of  the  whole  indi- 
cates that  to  Wells,  doubtless,  the  credit  of  the 
introduction  of  nitrous  oxide  belongs.  Long 
probably  was  the  first  to  use  ether  in  a  surgical 
way,  but  was  slow  in  making  his  results  known. 
Morton  finally  became  the  promoter  of  the  new 
agent,  partly  by  virtue  of  his  own  energy  and 
partly  because  of  his  acquaintances  and  sur- 
roundings. Chloroform,  although  discovered 
independently  by  Guthrie,  of  Sacketts  Harbor, 


N.  Y.,  in  1831,  was  introduced  into  surgical 
work  by  Simpson,  of  Edinburgh,  who  advised 
it  especially  for  the  relief  of  the  pangs  of  child- 
birth, and  who  was,  in  consequence,  violently 
assailed  by  the  Scottish  clergy  as  interfering 
with  the  spirit  of  the  primal  curse  which  read, 
•In  sorrow  shalt  thou  bring  forth  children* 
Simpson,  however,  disarmed  his  opponents  by 
a  quotation,  also  from  the  Scriptures,  to  the 
effect  that  when  God  created  Eve  from  one 
of  Adam's  ribs,  he  "caused  a  deep  sleep  to  fall 
upon  Adam  *  It  will  hence  be  seen  that,  at 
the  date  of  this  writing,  it  is  almost  70  years 
since  it  became  possible  to  make  surgical  opera- 
tions painlessly.  What  this  means  both  for  the 
surgeon  and  the  patient  will  be  appreciated, 
while  what  it  has  made  possible  can  be  easily 
realized  by  contrasting  the  resources  of  the  sur- 
geon of  to-day  with  those  of  the  middle  of  the 
19th  century.  See  Vivisection  —  Its  Influ- 
ence on  Surgery. 

Roswell  Park, 
Author  of  <Text  Book  of  Surgery? 
Albert  Van  der  Veer, 
Professor  of  Surgery,  Albany  Medical  College, 
1878-1915. 

SURGICAL  ASSOCIATION,  American, 

a  society  organized  in  1880,  the  objects  of  which 
are  to  promote  the  improvement  of  the  science 
and  art  of  surgery.  The  active  membership  is 
limited  to  125  Fellows  and  the  honorary  mem- 
bership to  25  Fellows.  An  applicant  for  Fel- 
lowship must  be  30  years  of  age,  a  graduate  of 
five  years'  standing  from  a  recognized  medical 
college  and  have  an  established  reputation  as 
practitioner,  author  or  investigator.  Meetings 
are  held  annually  and  an  annual  volume  of 
Transactions  is  published.  Every  third  year 
the  association  joins  with  other  associations 
constituting  the  Congress  of  American  Physi- 
cians and  Surgeons  in  a  meeting  held  in  Wash- 
ington. D.  C 

SURICATE,  or  MEERKAT,  a  South 
African  civet  (Suricata  tridactyla),  which  dif- 
fers from  typical  viverrines  in  several  points, 
notably  in  having  only  four  toes  on  each  foot. 
It  is  dark  brown  and  has  dark  transverse  stripes 
on  the  rear  of  its  back.  The  body  and  head 
reach  a  length  of  12  or  13  inches,  the  tail  six 
inches  and  tne  animal  has  a  general  resemblance 
to  a  small  raccoon,  but  the  tail  is  more  cat- 
like. It  lives  in  caves  and  rock-caverns  or 
sometimes  digs  burrows.  It  is  diurnal,  lives 
mainly  on  roots  and  barks  like  a  dog.  Consult 
Martin,  (Homc  Life  on  an  Ostrich  Farm* 
(New  York  1903). 

SURIGAO,  soo-re-ga'o,  Philippines,  (1) 
Town,  capital  of  the  province  of  Surigao,  Min- 
danao, on  the  extreme  north  coast  of  the  island 
of  Mindanao.  This  district  was  the  site  of  the 
first  Spanish  mission  in  the  Philippines ;  in  1879 
a  series  of  earthquakes  caused  the  ground  in 
the  neighborhood  of  the  town  to  sink  two  feet 
and  many  of  the  government  buildings  were 
rendered  uninhabitable  for  a  time.  The  chief 
industries  are  the  gathering  and  export  of  pearl 
shells  and  trepang  and  the  placer  mining  of 
gold.    Pop.  7,749. 

(2)  Province,  island  of  Mindanao,  occupy- 
ing the  northeastern  part  of  the  island:  area, 
6,988  square  miles.  The  principal  dependent 
island  is   Dinagat,   lying  on   the  north   coast; 
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it  is  mountainous,  heavily  wooded  and  has 
deposits  of  gold ;  area,  387  square  miles ;  the  sec- 
ond island  in  importance  is  Siargao  (q.v.),  190 
square  miles.  The  mainland  ot  the  province 
is  traversed  by  two  mountain  ranges,  extend- 
ing from  north  to  south,  one  near  the  east  coast, 
the  other  forming  the  western  boundary';  spurs 
of  these  ranges  extend  in  both  directions.  The 
central  valley  is  drained  by  the  Agusan  River, 
one  of  the  finest  in  the  Philippines.  Cotton, 
hemp,  rice,  sugar,  tobacco,  indigo,  etc.,  are  cul- 
tivated ;  the  cocoanut,  betel  nut  and  betel  pepper 
are  grown  for  export  Gold  is  found  in  the 
mountains  and  in  the  sands  of  the  mountain 
streams  and  is  mined;  the  forests  are  valuable, 
and  gums  and  resins  arc  obtained  in  large  quan- 
tities ;  fishing  is  an  important  industry,  and 
there  is  some  weaving  of  native  fabrics  for 
home  use.  There  are  few  roads,  the  communi- 
cation is  by  sea  or  by  the  rivers  and  lakes  of 
the  central  valley.  Civil  government  was  es- 
tablished in  the  province  in  May  1901,  but  the 
jurisdiction  of  the  provincial  government  does 
not  extend  to  the  non-Christian  tribes.  Pop. 
115,112. 

SURIGAO,  Strait  of,  connecting  the  Sulu 
Sea  with  the  Pacific,  having  Mindanao  on  the 
south  and  the  islands  of  Leyte,  Pana6n,  Bohol, 
Celiu,  Negro s  and  Samar  on  the  north.  It  was 
the  route  taken  by  Magellan  after  crossing  the 
Pacific.  The  San  Bernardino  Strait  is  now  used 
more  than  Surigao  during  certain  seasons,  but 
Surigao  is  the  more  direct,  deeper  throughout 
and  the  more  advantageous  route  for  vessels 
bound  for  the  southern  Philippines. 

SURINAM,  soo-ri-nam'.    See  Guiana. 

SURINAM  TOAD,  or  PIPA  TOAD,  a 
toad  of  the  South  American  family  Pipida; 
specifically  Pipa  americana.  It  is  one  of  the 
largest  and  the  most  repulsive-looking  of  the 
toads  and  is  noted  for  its  extraordinary  mode 
of  developing  the  eggs  and  young;  When  the 
female  is  about  to  expel  her  eggs  the  male 
mounts  upon  her  back  and  the  eggs  as  they  are 
extruded  are  squeezed  upward  between  the  back 
of  the  female  and  the  belly  of  the  male,  where 
they  stick  to  her  skin  and  gradually  sink  into 
the  spongy  skin,  each  occupying  a  pit  with  a 
lid.  Fertilization  takes  place  by  some  process 
not  well  understood  just  before  the  extrusion 
of  the  ova.  The  eggs  remain  in  the  pits  until 
they  have  reached  a  mature  condition  (although 
yet  very  small)  and  then  escape  into  the  water. 
Consult  Gadow,  ( Amphibia  and  Reptiles >  (New 
York  1901). 

SURMULLET.    See  Muu.rr. 

SURNAMES.  A  surname  is  a  name  added 
to  a  baptismal  or  Christian  name  which  makes  it 
more  specific,  and  is  generally  a  family  designa- 
tion. It  may  be  indicative  of  descent,  habitat, 
craft,  or  may  have  originated  in  totemistic  asso- 
ciations, clanship,  personal  peculiarities  or  from 
vulgar  nicknames.  A  proper  name,  once  given 
or  adopted,  becomes  in  time  a  part  of  the  in- 
dividuality. The  giving  of  names  is  not  neces- 
sarily proof  of  an  advanced  civilized  condition. 
It  may  be  considered  coeval  with  and  intimately 
connected  with  the  nift  of  speech;  the  Adamic 
tradition  of  the  origin  of  common  names  is  a 
self-evident  proposition  when  applied  to  pre- 
Adamic  savagery.  The  primal  family  grew  into 
the  primal  tribe,  and  proper  names  became  nec- 


essary ;  the  land  and  the  gathering  of  men  upon 
it  necessitated  proper  designations  for  each,  or 
the  same  name  for  both. 

All  proper  names  have,  at  first,  a  peculiarly 
appropriate  meaning,  which  in  time  often  be- 
comes obscured  and  ultimately  forgotten. 
Schlegcl  traced  descriptive  epithets  in  almost  aD 
Hindu  names,  and  the  older  names  among  the 
Hebrews,  Arabs,  in  fact  all  Oriental  nations,  arc 
highly  significant  and  grotesque;  as,  €son  of 
wool*  €son  of  wealth,*  Son  of  the  scythe,9 
•voung  of  dog*  aprincc  of  the  dogs*  among 
the  Tchcrkessians  of  Mount  Caucasus.  This  w 
measurably  true  of  names  of  Aryan  origin,  and 
noticeably  those  of  Teutonic  and  Scandinavian 
lines.  The  North  American  native  is  usually 
named  from  some  animal,  for  totemic  reasons. 
and  later  earns  another  from  some  deed  of  dar- 
ing performed;  and  similar  practices  prevail  in 
all  savage  tribes.  In  fact,  the  origin  of  heraldry 
may  be  looked  for  in  totemic  devices  and  sym- 
bols. 

The  study  of  proper  names  is  useful  in  his- 
torical and  literary  researches  —  as  important 
as  numismatics,  heraldry,  superstitions,  symbol- 
ism and  tradition.  The  name  of  a  man  often 
retains  the  impress  of  his  country,  and  some- 
times of  the  period  in  which  he  lived,  and  may 
thus  furnish  a  clue  to  correct  a  date  or  vague 
notion,  or  to  settle  a  disputed  question  in  chro- 
nology, geography  or  genealogy;  the  conquer- 
ors of  Andalusia,  the  Vandals,  gave  their  name 
to  that  province,  and  it  is  hence  not  derived 
from  Andalus,  son  of  Japhet  and  grandson  of 
Noah ;  the  posterity  of  one  man  cannot,  in  rea- 
son, coyer  30  degrees  of  longitude,  in  three 
generations,  in  a  barbaric  age. 

In  Rome,  family  or  clan  names  were  heredi- 
tary, but  surnames  remained  individual,  sanc- 
tioned by  public  consent,  as  Scipio  Nasica,  Piso 
Frugi,  Lentulus  Sura.  In  the  republics  of 
Greece,  notably  Athens  and  Sparta,  men's  names 
were  significant  of  the  power,  valor,  virtues  or 
victories  of  the  people,  as  Agcsilaus,  Charide- 
mus,  Dcmagorus,  Dcmophilus,  Demosthenes, 
Laodice.  In  fact  it  is  common  among  all  peo- 
ples to  exaggerate  the  importance  of  the  signifi- 
cance of  names.  Both  Greeks  and  Romans 
augured  well  or  ill  from  them.  Grecian  names 
are  significant,  either  of  religious  feeling,  the 
remembrance  of  great  events,  some  happy  omen, 
chance,  friendship  or  gratitude.  Daughters 
were  named  from  their  fathers  more  scrupu- 
lously than  were  the  sons;  Homer  uses  their 
names  in  this  wise  without  exception,  as  Chry- 
seis,  the  daughter  of  Chryscs;  Briseis,  the 
daughter  of  Briseus.  The  son's  name  was  fre» 
quently  an  enlarged  form  of  the  father's,  as  it 
was  deemed  that  polysyllabic  names  were  more 
honorable  than  shorter  ones,  which  were  given 
to  slaves;  the  Spartan  Hcgcsandcr  named  his 
son  Hi'Kcsandridc*.  and  Hiero,  tyrant  of  Syra- 
cuse, named  his  son  Hieronymus  There  are 
traces  of  a  desire  to  adopt  family  names,  among 
the  Greeks,  hut  it  generally  ended  in  a  vague 
reference  to  the  hero  from  whom  the  family 
sprung;  these  surnames  were  only  adopted  by 
those  families  who  pretended  to  trace  tack  to 
deities  or   fabulous  periods  of  history. 

The  Scandinavians  and  largely  the  Germans 
had  none  but  individual  names;  even*  family, 
as  with  the  Greeks,  showed  a  decided  prefer* 
ence  for  certain  namc>.  and  these  were  gener- 
ally transmitted  from  grandfather  to  grandson. 
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or  from  uncle  to  nephew,  for  some  occult  rea- 
son, while  the  daughter  was  only  known  by  her 
father's  name  (as  Alf-hide  meaning  literally 
the  child  of  Alf'r).  Others  retained  the  root 
from  which  the  head  of  the  family  derived  his 
name,  but  varying  the  other  syllables  (thus,  the 
three  sons  of  the  formidable  Argrim  retained 
the  last  syllable  which  signified  rage).  There 
were  thus  no  family  names  among  the  Celts, 
strictly  speaking.  The  songs  of  the  Druids  have 
perished  with  the  names  of  the  heroes  they 
sang  of;  but  more  fortunate  were  the  heroes 
of  Erin  and  Morven,  for  the  ancient  national 
songs  still  exist  in  Ireland  and  Scotland. 

The  need  of  surnames  began  to  be  felt. 
Many  would  naturally  prove  themselves  Mread- 
ful-in-the  fight,»  «Hardy,»  «Stern-of-look,»  and 
the  Northern  nations  soon  adopted  a  method  of 
adding  the  father's  name  to  the  son's;  as  Oscar 
son  of  Ossian,  Oscar  son  of  Caruth,  Derraid 
son  of  Duthno,  Dermid  son  of  Diaran.  The 
introduction  of  Christianity,  which  taught  the 
equality  of  man,  breaking  up  class  distinctions, 
rapidly  advanced  the  adoption  of  surnames  by 
the  use  of  new  or  baptismal  names  —  Biblical 
or  saints'  names,  anything  but  pagan  cogno- 
mens—  and  this  caused  endless  confusion;  the 
new  names  were  almost  wholly  derived  from 
foreign  languages,  and  as  such  had  no  local  or 
personal  significance. 

The  rise  of  feudal  power  was  another  source 
of  change  and  confusion,  as  retainers  or  feoffees 
often  bore  the  name  of  their  overlord,  whose 
title  might  arise  from  his  office  at  court  or  his 
most  valuable  estate.    The  division  of  estates 
led  to  a  new  distribution  of  surnames  among 
the  heirs,  taken  from  the  inherited  estates,  only 
the  oldest  retaining  the  father's  name  by  reason 
of  the  name  being  attached  to  the  home-estate. 
The  charters  of   the   10th  and   11th  centuries 
often  recited  the  same  individual  under  differ- 
ent names  —  sometimes  because  he  had  lost  the 
manor  which  gave  him  title,  or  had  come  into 
possession  of  another  which  was  more  flatter- 
ing to  his  vanity.    The  law  of  primogeniture 
finally  cleared  away  much  confusion,  the  prop- 
erty becoming  settled  in  tenure  and  the  owner 
desiring  to  proclaim  his  patent  of  nobility;  from 
that  time  a  surname  was  rarely  lost  and  was 
further  confirmed  by  the  granting  of  armorial 
bearings. 

In  heraldry  we  find  many  surnames  derived 
from  ^canting  arms,**  which  clearly  proceed 
from  the  arms ;  as  in  Sweden,  the  family  whose 
arms  represented  the  head  of  an  ox  took  the 
name  Oxenstiern  (like  the  well-known  Front- 
de-Boef ) ;  the  Racines  had  originally  placed  in 
their  coat-of-arms  a  rat  and  a  swan  (Rat- 
Cygne),  but  the  writer  of  ((Athaliew  retained 
only  the  swan,  as  the  rat  offended  his  taste. 

To    England    the    Saxons    brought    their 
feudal  institutions ;  immense  properties  were  at- 
tached to  the  king  and  his  Thanes,  and  they 
fanned   them  out   to   substantial   tenants   who 
again  let   them   to  subtenants   for  cultivation. 
William  the  Conqueror  redistributed  these  lands 
as  fiefs  among  his  Norman  warriors ;  Henry  I, 
in  1100,  changed  the  fief  tenure  into  real  or 
freehold  property,  but  his  concession  produced 
no  great  increase  of  hereditary  names.    In  1160 
Henry  II   enfranchised  the  land   in  order  to 
counteract   the   ambitious    barons;    soon   after 
his  time  hereditary  names  became  common  in 
England. 


It  appears  that  surnames  began  to  be 
adopted  in  England  about  1000  a.d.,  coming 
mainly  from  Normandy.  A  few  Saxons  had 
surnames:  aHwita  Hatte  was  a  keeper  of  bees 
in  Hoethfelda,  and  Tate  Hatte,  his  daughter, 
was  the  mother  of  Wulsige,  the  shooter,*  in 
the  Cottonian  manuscript  shows  a  transition 
point  In  the  time  of  Edward  the  Confessor 
there  were  Saxon  tenants  in  Suffolk:  Leuric 
Hobbesune  (Hobson),  Suert  Magno  or  Manni, 
Godric  Poinc,  Tedricus  Pointel,  Siuward  Rufus 
(redhead)  and  Stigand  Soror.  In  the  Domes- 
day Survey  they  were  becoming  more  common : 
as  Alwin  Dodesune  (Dodson),  Walter  Achet, 
Osmund  Angevin,  Roger  Arundel,  Walter  Bee, 
William  Bonvaslet ;  some  of  these  being  curious 
Norman  blends  of  their  own  names  with  those 
of  their  Norman  masters,  as  above  in  Arundel 
and  Angevin.  When  King  Magnus  assumed 
Highland  dress  he  became  known  as  Berbeinn 
(Bareleg),  still  preserved,  probably,  in  the 
Puritan  *Barebones.» 

The  terminations  ing,  kin,  son,  in  English 
names,  were  derived  from  the  Norse  ingr,  kyn 
and  sonr,  the  r  being  dropped.  The  Danish 
make  the  last  sen.  The  diminutives:  Friesian, 
ken,  ke,  ock,  cock  (a  foolish  fellow,  hence  the 
Scotch  agowkw) ;  Norman-French  et,  ette,  let, 
ot,  otte,  el;  Old  Norse,  i,  a,  ki,  ka,  gi,  ga,  ungr, 
ingr  and  ling,  became  quite  common  additions 
to  English  names,  which  have  since  adhered. 

The  Gaelic  Mac,  Irish  0',  the  British  Ap,  the 
Norse  ungar,  the  Friesian  ingar  and  en,  the 
Anglo-Saxon  ing,  the  Norman  Fits  (probably 
from  Flanders  originally;  many  Irish  families 
substituted  Fitz  for  Mac  in  Norman  times) 
are  all  ancient  family  prefixes.  The  ancient 
tribe  of  Waring  or  Wearing,  the  Voeringi  or 
Veringun  (originally  from  the  Vceringi fjord  in 
Norway)  formed  the  celebrated  Varangian 
guard  of  the  Byzantine  emperors,  which  was 
afterward  largely  recruited  from  the  North  and 
especially  from  England. 

In  England,  as  of  old  in  Schleswig,  the  vil- 
lage community  formed  the  unit  of  English 
society.  Each  such  township  was  still  bounded 
by  its  mark  of  forest,  mere  or  fen,  which  di- 
vided it  from  its  nearest  neighbors.  In  each 
lived  a  single  clan,  supposed  to  of  kindred 
blood  and  bearing  a  common  name.  Many 
family  names  are  thus  perpetuated  in  England ; 
as  the  Bassingas  at  Bassingbourne  in  Cam- 
bridgeshire; at  Bassingfield  in  Notts;  at  Bas- 
singthorpe  and  Bassingham  in  Lincolnshire; 
and  at  Bassington  in  Northumberland.  The 
Billings  have  left  their  stamp  at  Billing  in 
Northampton;  Billingford,  in  Norfolk;  Billing- 
ham,  in  Durham;  Billingley,  in  Yorkshire;  and 
Billinghurst,  in  Sussex.  Birmingham,  Notting- 
ham, Wellington,  Farington,  Warrington  and 
Wallingford  are  well-known  names  formed  on 
the  same  analogy.*  In  London  alone  occur  the 
clan  settlements  at  Kensington,  Paddington, 
Notting-hill,  Billingsgate,  Islington,  Newington, 
Kennington,  Wapping  and  Teddington.  There 
are  altogether  1,400  names  of  this  type  in  Eng- 
land. 

To  tern  ism  consists  in  the  belief  that  each  • 
family  is  literally  descended  from  a  particular 
animal  or  plant  whose  name  it  bears  and  mem- 
bers of  the  family  formerly  refused  to  pluck 
the  plant  or  kill  the  animal  after  which  they 
were  named.  The  genealogies  of  the  Anglo- 
Saxon  kings  include  such  names  as  those  of 
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the  horse,  the  mare,  the  ash,  the  whale.  In  the 
ancient  poem  'Beowulf,*  two  of  the  characters 
bear  the  names  of  Wulf  and  Eofer  (boar) ; 
the  wolf  and  the  raven  were  sacred  animals. 
The  hoar  was  greatly  reverenced  and  our 
Christmas  boar's  head  is  a  survival  of  the  old 
belief.  The  oak  has  left  its  traces  in  Oaking- 
ton,  in  Cambridge;  the  birch,  at  Birchington, 
in  Kent;  the  boar  (eofer)  in  Evringham  in 
Yorkshire;  the  hawk  in  Hawkinge  in  Kent; 
the  horse,  at  Horsington,  in  Lincolnshire;  the 
raven,  at  Ravingham,  in  Norfolk;  the  sun, 
at  Sunning  in  Berks;  and  the  serpent  (wynn) 
at  Worming  ford,  Worminghall  and  Wortning- 
ton  in  Essex,  Bucks  and  Gloucestershire,  re- 
spectively. Every  one  of  these  objects  is  a 
common  and  well-known  totem  among  savage 
tribes  and  the  inference  that  at  some  early 
period  the  Anglo-Saxons  had  been  totemists  is 
almost  irresistible. 

The  suffix  atte,  as  implying  residence,  if 
not  possession,  crept  in,  and  thereby  arose  such 
names  as  Atte  Bourne,  Atte  Brigg,  Atte  Hash, 
Atte  Hay,  Atte  Kirkstile,  Atte  Lane,  Atte  May- 
dens,  Atte  Stile,  Atte  Well;  the  modern  names 
At  water,  At  wood  and  At  well  occur  to  us  to- 
day. The  de  and  atte  were  often  dropped, 
hence  arose  names  like  Wood,  Lane,  Briggs. 
Many  names  that  seem  to  defy  all  explanation 
are  disguised  beyond  recognition;  as,  who 
would  expect  to  find  Sevenoaks  in  Snooks; 
Saint  Olave's  street  in  Toolev  street;  Saint 
Etheldreda  in  Tawdry;  Douglas  in  Diggles; 
Wilburgham  in  Wilbraham;  Tuberville  in 
Troubleneld ;  Longueville  in  Longfellow ;  Long- 
champs  in  Longshanks;  Blondeville  in  Blom- 
field;  Adburgham  in  Abraham  and  Abram; 
Renshaw  in  Wrcnchcr  and  Wrinch;  Wymond- 
ham  in  Wyndham.  As  Mr,  Lower  truly  says: 
"Corruptions  which  many  family  names  have 
undergone  tend  to  baffle  alike  the  genealogical 
and  etymological  inquirer.*  The  name  of 
Shakespeare  has  had  at  least  27  permutations 
in  old  documents;  Goodwin,  17;  Finnimore  or 
Phillimore  59  and  34  of  the  latter  surname. 

When  the  country  became  settled  under  Ed- 
ward the  Confessor  and  the  Norseman,  Saxon 
and  Welshman  lived  together  under  a  semblance 
of  law  and  order,  official  names  arose :  as  Lag- 
man  (lawgiver),  Fawcett  (forseti,  judge).  Al- 
derman, Reeve,  Sheriff,  Tabberer,  Chamberlain, 
Chancellor,  Chaplain,  Clerk,  Deacon,  Beadle, 
Latimer  (Latinarius,  an  interpreter),  Miles 
(miles,  a  soldier),  Marshall,  Sumner  (a  sum- 
moned as  Chaucer's  "Sompnoure"),  Parker  (a 
park-keeper),  Franklin  (a  freeholder),  Botiler 
(butler).  Trade  names  and  craft  names  are  of 
later  origin;  but  it  is  an  open  question  whether 
some  of  the  names  popularly  ascribed  to  occupa- 
tion* will  not  hear  different  interpretation. 

Because  America  is  a  country  made  up  of 
all  nation*  there  exists  in  the  United  States 
a  greater  variety  of  names  than  anywhere  else 
on  the  glut  c.  Russian,  Polish  and  middle 
European  names  >cem  particularly  hard  for 
the  American  to  grasp,  and,  therefore,  immi- 
grants, finding  their  long  names  a  handicap,  are 
apt  to  shorten  them.  Tolchinsky  becomes  Tolins, 
and  Kawitzer  is  shortened  to  Rawscr.  There  is 
also  a  tendency  to  translate  names.  Herr 
Vogel  l*ecome>  Mr.  Bird,  and  Mons.  Pantoflen 
is  Mr.  Slipper.  One  is  amazed  at  the  com- 
binations disclosed  in  anv  laree  city  directory, 
as    in    the    firms    of    Au    and    Magenheimcr, 


Stretch  and  Shrink,  and  the  famous  Call  and 
Tuttle,  Preserved  Hoskins,  Singular  Onions 
Gallyhawk  and  Esa  Hogg  must  each  and  all 
bear  grudges  against  those  who  inflicted  such 
names  on  them.  It  is  a  fact  that  all  three  of 
these  names  have  appeared  in  city  directories. 
Consult  Lower{  (Patronymica  Britmnnica'; 
Bardsley's  <  English  Surnames1;  Wagner's 
*  Names  and  their  Meaning*;  Mordaoque's 
( History  of  Names  > ;  Barber's  <  British  Family 
Names  * ;  Grant  Allen's  <  Anglo-Saxon  Britain'; 
and  'Origines  Genealogies,*  by  Stacey 
Grimaldi. 

SURPLICE,  a  garment  of  white  linen. 
sometimes  adorned  with  lace,  worn  over  the 
cassock  by  priests,  choristers  and  other  attend- 
ants in  the  chancel  during  the  divine  service 
and  by  ministers  in  the  solemn  administration 
of  the  sacraments.*  It  is  usually  a  loose,  flow- 
ing garment,  varying  in  length:  in  the  12th 
century  it  reached  to  the  ankles  and  this  length 
was  prescribed  by  the  Council  of  Basel  (15th 
century) ;  in  the  Anglican  Church  the  surplice 
reaches  almost  to  the  feet.  In  the  Roman 
Catholic  Church  its  length  is  much  less,  never 
extending  below  the  knees,  while  in  the  Italian 
fashion  it  does  not  reach  nearly  so  far  and  is 
known  as  the  cotta.  See  Costume,  Ecclesi- 
astical. 

SURRA,  a  disease  of  domestic  cattle  in  the 
Philippines,  due  to  the  presence  in  the  system 
of  a  protozoan  parasite. 

SURRENDER,  in  law,  the  restoring  or 
giving  up,  as  an  estate  for  years,  to  the  re- 
versioner or  remainderman,  by  which  act  the 
surrendered  estate  is  merged  in  the  other; 
also,  the  written  instrument  evidencing  such 
surrender.  It  should  be  distinguished  from  a 
release,  which  is  an  alienation  of  the  estate  by 
the  reversioner  or  remainderman  to  the  tenant. 
It  should  also  be  distinguished  from  a  remind* 
action,  which  is  the  refusal  to  take  an  estate 
to  which  one  is  entitled  by  law.  A  surrender 
by  agreement  must  be  in  writing,  but  it  may 
take  place  by  operation  of  law,  as  where  a 
landlord  accepts  another  person  as  tenant. 


SURREY,  sur'i,  Henry  Howard, 
poet:  b.  about  1517;  d.  21  Jan.  1547.  He  was 
the  grandson  of  the  Earl  of  Surrey  who  was  the 
victor  at  Flodden,  and  who,  as  a  reward  for  hb 
services,  was  created  Duke  of  Norfolk.  He 
succeeded  to  the  courtesy  title  of  Earl  of  Sur- 
rey when  his  father  became  third  Duke  of 
Norfolk  of  the  Howard  house  in  1524.  Surrey 
became  companion  to  the  Duke  of  Richmond, 
a  natural  son  of  Henry  VI 1 1,  and  in  1553  trav- 
eled with  him  to  the  French  court  He  took 
part  in  the  suppression  of  the  Pilgrimage  of 
Grace  in  1536  and  in  the  following  year  was 
imprisoned  for  striking  a  courtier  who  had 
repeated  a  rumor  of  nis  sympathy  with  the 
rebels.  He  served  in  the  army  on  the  Conti- 
nent and  in  1545  was  appointed  commander  of 
Boulogne,  hut  he  was  shortly  afterward  de- 
feated by  the  French  and  superseded  in  his 
command.  Shortly  before  Henry's  death  Sur- 
rey and  his  father  were  suspected  of  aiming 
at  the  throne  and  were  arrested  and  lodged  in 
the  Tower  and  Surrey  was  tried,  condemned 
and  executed.  In  1538  there  was  published  Ms 
translation  of  the  second  and  fourth  books  of 
Virgil's  Muicid/  the  first  attempt  at  blank 
verse  in  English.     He  also  wrote  many 
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after  the  Italian  model.  There  is  an  edition 
of  his  works  in  the  (Arber  Reprints.*  Consult 
Hales,  J.  W.f  <Folia  Literaria>  (London  1893). 

SURREY,  a  kind  of  light  carriage  having 
two  seats  in  a  box  mounted  on  side  bars,  four 
wheels  and  sometimes  a  top. 

SURROGATE,  formerly  a  deputy,  a  sub- 
stitute, a  delegate,  a  person  appointed  to  act  for 
another.  In  the  United  States,  an  officer  who 
presides  over  the  probate  of  wills  and  testa- 
ments and  the  settlement  of  estates.  In  Eng- 
lish law,  one  appointed  by  a  bishop  or  his 
chancellor  or  by  an  ecclesiastical  judge,  to 
issue  licenses  for  marriages  without  bans  and 
to  deal  with  probate  and  kindred  matters. 

SURROGATES'  COURTS.    See  Court. 

SURTEES,  ser'tez,  Robert,  English  au- 
thor: b.  Durham,  1  April  1779;  d.  11  Feb.  1834. 
He  was  graduated  from  Oxford  in  1803  and 
studied  law  at  the  Middle  Temple  till  he  in- 
herited an  estate  near  Bishop  Auckland  in  1802. 
Thenceforth  he  devoted  himself  to  preparing  a 
cHistory  and  Antiquities  of  the  County  Pala- 
tine of  Durham >  (1816-23).  to  the  fourth  vol- 
ume (1840)  of  which,  completed  by  Raine,  a 
( Memoir >  of  Surtees  is  prefixed.  The  Surtees 
Society,  founded  in  1834  for  editing  unpub- 
lished manuscripts  chiefly  relating  to  the  north- 
ern counties  of  England,  published  its  73d  vol- 
ume in  1884.  Consult  Taylor,  G.,  <Life  of 
Surtees)    (Durham  1852). 

SURVEYING,  the  science  of  determining 
accurately  the  relative  locations  of  points  and 
lines  on  the  earth's  surface  and  of  recording 
the  same  on  maps ;  it  includes  also  the  reverse 
operation  of  discovering  and  locating  on  the 
ground  points  and  lines  depicted  on  a  surveyor's 
map. 

Two  principal  kinds  of  surveying  are  recog- 
nized, plane  and^  geodetic.  In  plane  surveying 
the  area  which  is  the  subject  of  survey  is  re- 
garded as  a  plane  surface,  the  curvature  of  the 
earth  being  disregarded.  In  geodetic  survey- 
ing, which  deals  with  areas  of  large  extent,  the 
curvature  of  the  earth  is  considered  and  given 
its  proper  circumstance. 

Plane  surveying  consists  essentially  of  the 
lineal  measurement  of  lines  and  the  spacial 
measurement  of  angles,  either  vertical  or  hori- 
zontal; together  with  the  subsequent  calcula- 
tion of  the  content  of  areas  to  which  such  lines 
and  angles  appertain.  It  includes  as  classes 
(1)  land  surveys  —  the  defining  of  the  bound- 
aries of  land  areas;  (2)  topographical  surveys 
—  the  determining  of  variations  in  altitude  and 
the  denotation  of  physical  characteristics;  as, 
for  instance,  roads,  rivers,  forests,  swamps, 
etc.;  (3)  construction  surveys  —  the  staking  out 
of  bridges,  buildings,  sewers,  railways,  etc. 
As  the  earliest  records  of  man  refer  to  skilful 
measurements  and  calculations,  it  is  impossible 
to  assign  the  birth  of  the  science  of  surveying 
to  any  particular  year  or  even  century.  Foreip 
states  that,  according  to  the  Chaldaeans,  4,000 
camel  steps  make  one  mile,  66^  miles  one 
degree,  from  which  the  circumference  of  the 
earth  is  24,000  miles.  A  papyrus  in  the  British 
Museum,  written  1700  B.C.,  gives  rules  for  cal- 
culating the  areas  of  triangles,  trapezoids  and 
circles  and  the  works  of  Hero  of  Alexandria 
(285  b.c.)  mention  mine  surveying  and  the 
i datively  crude  instruments  used  at  that  time- 


In  1617  Snellius,  in  Holland,  made  one  of  the 
first  attempts  to  determine  accurately  the  earth's 
radius.  Picard,  in  1667,  adapted  cross-wires 
to  a  telescope.  In  1735  the  French  Academy 
of .  Scientists  sent  out  two  surveying  expedi- 
tions, one  to  Peru  and  one  to  Lapland.  The 
latter  resulted  in  the  first  demonstration  that 
the  earth  is  not  a  sphere  but  an  oblate  spheroid. 
The  invention  of  the  vernier  by  Venierus  in 
1631  and  of  the  transit  by  Roemer  in  1672  gave 
an  impetus  to  the  science  of  surveying,  the 
final  results  of  which  are  yet  to  be  achieved. 

Chain  Surveving.-r-A  great  variety  of  work 
can  be  done  by  the  use  of  a  chain  or  tape  alone, 
as,  with  the  measuring  of  straight  lines,  the 
areas  of  triangles,  rectangles  and  even  poly- 
gons can  be  ascertained  by  dividing  the  polygon 
into  triangles  which  are  then  measured.  Angles 
can  be  ascertained  by  laying  off  equal  lengths, 
b,  from  the  vertex.  A,  on  the  two  lines,  then 
measuring  the  third  side,  a  (base  of  isosceles), 
and  using  either  of   the  following  formulae: 


TanJA  = 


a 


V4&2 


A        a 

5  or  Sine  -j=  5*. 


The  angle  may  then  be  looked  up  in  a  table 
of  sines  and  tangents.  The  measurement  of 
inaccessible  lines  can  also  be  accomplished  with 
the  use  of  only  an  accurate  tape  line,  as 
shown  in  the  accompanying  Fig.  1.  Assume 
CB  to  represent  the  distance  to  be  determined. 
Lay  out  from  C  a  perpendicular  line  (CD)  to 
the  point  D,  from  which  also  the  point  B  is 
visible ;  and  from  D  lay  DC  off  DC  perpendic- 
ular to  DB,  cutting  the  extension  of  the  line 
BC  at  E.  There  are  then  the  two  similar 
triangles  whose  corresponding  sides  are  pro- 
portional; and  we  have  the  proportion  — 
DC:CB::CE:DC  —  from  which  we  find  CB— 

DC1 

-pp-    It  remains  only  to  measure  DC  and  CE 

with  the  closest  accuracy  possible  and  to  substi- 
tute their  values  in  the  proportion.  The  laying 
of  the  perpendicular  is  a  simple  application  of 
the  pons  asinorum  of  the  geometry  —  tfThe 
square  of  the  hypothenuse  of  a  right-angled 
triangle  is  equal  to  the  sum  of  the  squares  on 
the  other  two  sides.*  In  surveying  practice 
this  becomes  the  striking  of  two  curves  from 
the  points  X  and  Y  respectively,  these  two 
points  being  eight  feet  apart.  The  radius  of. 
the  curve  from  X  is  to  be  six  feet,  and  that 
from  Y  10  feet.  The  point  Z  where  these 
curves  intersect  will  be  in  a  perpendicular  to 
XY  from  the  point  X,  the  angle  YXZ  being  a 
right  angle.  But  such  measurements  arc  not 
comparable  with  work  done  with  the  aid  of 
the  transit. 

Compass  Surveying. —  The  use  of  the  azi- 
muth compass  is  considerably  restricted  for 
several  reasons,  namely:  The  magnetic  needle 
points  north  at  but  few  places  on  the  earth, 
the  disagreement  varying  from  1°  to  50°  from 
true  north.  This  disagreement,  or  the  angle 
between  true  north  and  the  magnetic  needle,  is 
called  the  adeclination  of  the  needle.*  The 
declination  does  not  remain  constant,  however, 
there  being  diurnal,  annual  and  local  variations 
from  the  normal  declination  which  introduce 
unknown  errors  into  the  compass  survey.  The 
diurnal  variation  is  usually  not  more  than  6 
minutes  but  may  reach  20  minutes.  It  is 
usually   zero   at    11    o'clock   a.m.;    the   annual, 
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1  to  2  minutes,  and  the  local  variation 
amounts  to  as  much  as  several  degrees  in  some 
localities,  owimj  to  deposits  of  iron  ore  near 
the  surface.  Errors  from  this  source  may  be 
avoided  by  back  sights  at  each  station.  There 
are  also  secular  variations  in  the  declination, 
so  that  when  retracing  the  lines  of  a  compass 
survey  made  several  years  previously,  the 
surveyor  must  use  the  same  declination  used 
in  the  original  survey.  In  making  a  compass 
survey  it  is  necessary  to  determine  the  declina- 
tion of  the  needle  by  an  observation  on  a 
polar  star,  or  on  the  sun  with  the  aid  of  a 
solar  attachment  (see  below).  The  stellar 
observation  is  usually  made  on  Polaris  which, 
however,  is  not  precisely  at  the  north  pole.  ^  It 
is  necessary,  therefore,  to  make  the  observation 
exactly  at  tne  time  of  upper  or  lower  culmina- 
tion, or  at  eastern  or  western  elongation;  a 
correction  being  required  in  the  later  case. 
Tables  have  been  published,  however,  by  the 
United  States  Land  Office  for  taking  the  obser- 
vations on  Polaris  at  any  convenient  time. 


where  surveved  correctly  —  hence  the  necessity 
for  correction  lines  every  24  miles  as  noted 
above.  The  distances  between  the  meridians  at 
certain  latitudes  are  in  proportion  to  the  cosines 
of  the  respective  latitudes  concerned. 

There  are  several  methods  of  surveying  north 
and  south  boundary  Knes  of  townships  sad 
sections  so  as  to  make  them  conform  to  a 
parallel  of  latitude,  but  the  secant  method  is 
the  one  commonly  employed  (Fig.  4).  Briefly 
stated  it  is  as  follows :  A  straight  line,  for  con- 
venience called  a  secant,  is  run  upon  a  certain 
course,  precisely  calculated  (nearly  due  west), 
and  dependent  upon  the  latitude,  and  from 
such  a  point  as  will  cause  it  to  intersect  the 
curve  of  the  parallel  of  latitude  (boundary 
line)  at  the  mile  and  five  mile  points.  Prom 
this  secant  line  offsets,  as  previously  calculated, 
are  measured  north  or  south  as  required  at  the 
mile  and  half  mile  points,  to  points  in  the  curve 
or  boundary  line  where  monuments  are  placed. 
Convenient  tables  are  published  by  the  United 
States  Land  Office  which  show  the  azimuths 


COURSE 

Bearing 

Distance 

North 
Lat. 

South 
Lat. 

East 
Dep. 

West 
Dep. 

L.  O. 

D.  O. 

D.  M.  D. 

N.  Area 

S.  Area 

1—2.     .  . 

N4S*  17'« 
s30*  42'b 
S209    5'w 
•72°  53'E 
sSO°  Ww 

M5r  ww 

400.00 
150.00 
140.00 
75.00 
300.00 
121.66 

266.18 

•   •  •    •  #»    • 

65.10 

128.98 

131.49 

22.07 

48.74 

298.58 
76.58 

71.68 

48.07 

269.01 
102.76 

65.10 

331.28 

202.30 

70.81 

48.74 

000.00 

000.00 
298.58 
375.16 
327.09 
398.71 
102.76 

298.58 
673.74 
702.25 
725.86 
501.53 
102.76 

79476.02 

•    •    *     •    a     •    • 

6689.68 

2—3.  .  . 

3—4.  ..    . 

4—5 

5—6 

6—1 

So^wP.*JV 
92339  tt 
16019  73 
24444  57 

86165.70 

2) 
43560.) 

219702. Jt 
S6165  7t 

t3JS36.it 

66761.  Jt 
1.53  A. 

Government  Land  Surveying. — The  first 
public  surveys  in  the  United  States  were  made 
in  the  State  of  Ohio  under  an  ordinance  of 
the  Continental  Congress  passed  20  May  1785. 
This  ordinance  was  slightly  modified  by  an 
act  of  Congress,  passed  18  May  1796.  This 
act,  which  is  still  in  force,  provided  that  all 
public  land,  except  certain  pnvate  land  grants 
shall  be  divided  into  townships  six  miles 
square,  and  that  sections  shall  be  subdivided 
into  one- fourth  sections  one-half  mile  square. 
The  act  further  provides  that  all  lines  of  pub- 
lic land  surveys  shall  be  run  on  either  true 
meridians  or  true  parallels  of  latitude^  The 
method  of  surveying  townships  and  sections  is 
as  follows :  First  —  In  each  State,  or  convenient 
group  of  States,  there  is  established  a  principle 
(true)  meridian,  and,  at  right  angles  thereto, 
a  base  line  conforming  to  a  true  parallel  of 
latitude.  Second  —  Standard  parallels  or  cor- 
rection lines,  also  conforming  to  parallels  of 
latitude,  are  established  at  intervals  of  24 
miles  north  and  south  of  the  base  line.  Third — 
(iuide  meridians  conforming  to  true  meridians 
are  initiated  at  intervals  of  24  miles  along  all 
standard  parallels,  and  run  due  north  to  the 
intersection  of  the  next  standard  parallel. 
Fourth  —  The  rectangles  thus  formed  by  the 
guide  meridians  and  standard  parallels  are  sub- 
divided into  16  townships.  As  meridians  con- 
verge toward  the  north  pole  the  north  boundary 
lines  of  townships  are  less  than  six  miles  long 


and   offsets    required   at   any   latitude    in    the 
United  States. 

Traversing. —  This  is  a  method  of  survey- 
ing a  polygon  by  surveying  its  perimeter  only, 
as  distinguished  from  the  method  of  cutting  the 
polygon    up    into    triangles    (Fig.    5).    In    a 
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PlG.  5. — Trawrte  Surveying. 

traverse  survey  the  transit  is  usually  oriented 
at  each  station,  thus  referring  all  bearings  to  a 
magnetic  meridian.  In  mapping  such  suitcys 
the  *  north  point0  shows  the  magnetic  north  at 
the  date  of  the  survey  and  a  skeleton  arrow  is 
drawn  through  it  showing  the  needle's  deebna* 
tion  at  -that  time  and  place  from  true  north.    It 
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is  not  necessary  to  take  convergence  of  the 
meridians  into  account  except  in  geodetic  work. 
The  method  of  procedure  is  as  follows:  The 
transit  is  set  up  at  station  No.  1  and  the  bear- 
ing and  distance  of  the  first  course  determined. 
The  transit  is  then  removed  to  station  No.  2. 
With  vernier  €A*  still  at  the  previous  reading. 
the  lower  spindle  is  undamped  and  a  plumbed 
rod  bisected  at  station  No.  1,  with  the  telescope 
inverted.  The  telescope  is  then  revolved  to  its 
normal  position,  undamped,  and  the  bearing 
and  distance  to  station  No.  3  ascertained.  The 
transit  is  then  removed  to  station  No.  3  and  the 
operations  repeated.  To  illustrate  this  import- 
ant branch  of  surveying  the  tabling  of  a  tra- 
verse and  the  rules  governing  the  same  are 
given  in  the  table  on  the  preceding  page. 

In  the  foregoing  "tabling*  the  latitude  and 
departure  of  each  course  is  found  by  multiply- 
ing the  distance  by  the  cosine  and  sine  of  the 
angle  expressed  by  the  bearing.    The  latitude 


of  making  a  topographical  survey.  First,  by 
the  use  of  a  tape,  level  and  transit.  Second,  by 
the  use  of  the  plane-table.  Third,  by  the  use  of 
a  transit  and  stadia  rod.  The  last-named 
method  alone  will  be  discussed  here,  it  being 
the  method  usually  adopted,  on  account  of  its 
celerity  and  low  cost.  Stadia  wires  are  two 
horizontal  wires  placed  in  an  adjustable  ring 
so  that  they  appear  at  equal  distances  above 
and  below  the  horizontal  cross- wire  when  look- 
ing through  the  telescope. 

The  theory  of  stadia  measurements  is  based 
on  the  two  following  equations : 

1.  i :  o :  :  f x :  fi 
1        1        1 

2.  —  +  — =  — 

fx  f,  f 

in  which  *i*  is  the  height  of  image  or  distance 
between  the  stadia  wires,  *o*  the  hdght  of 
object  or  the  stadia  reading  on  the  rod,  *fx*  the 
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Fig.  4.— Land  Surveying  Secant  Method. 


and  departure  ordinates  are  self-explanatory. 
The  single  meridian  distances  are  the  de- 
partures of  the  respective  stations  from  the 
most  westerly  station.  The  double  meridian 
distances  of  die  respective  courses  are  equal  to 
the  sum  of  the  single  meridian  distances  of  the 
stations  at  each  end  of  the  respective  courses. 
Each  North  and  South  area  is  equal  to  the 
product  of  the  latitude  of  a  course  into  its 
corresponding  double  meridian  distance.  The 
area  of  any  polygon  is  equal  to  one-half  the 
difference  between  the  sum  of  the  North  and 
South  areas.  When  the  course  and  distance  of 
any  side  of  any  polygon  is  lacking  it  is  found 
as  follows:  Ascertain  the  difference  between 
the  north  and  south  latitudes  and  the  difference 
between  the  east  and  west  departures.  Divide 
the  difference  in  departures  by  the  difference  in 
latitudes  for  the  tangent  of  the  bearing.  Divide 
the  difference  in  departures  by  the  sine  of  the 
bearing  found,  for  the  distance. 

Topographical  Surveying. —  In  order  to 
facilitate  the  selection  of  a  route  for  a  railroad, 
to  properly  locate  an  irrigation  reservoir  or 
dam  for  power  purposes,  or  to  correctly  make  a 
geological  survey  of  a  large  tract  it  is  generally 
necessary  to  make  a  topographical  survey  of 
the  area  under  consideration.  From  the  field 
notes  of  the  survey  a  map  is  made  showing 
the  surface  elevations  with  considerable  particu- 
larity by  a  system  of  contour  lines  at  stated 
differences  in  level,  and  also  showing  all  im- 
portant objects,  such  as  buildings,  roads,  canals, 
fences,  streams,  etc.  There  are  several  methods 


distance  from  the  lens  to  the  image,  *ft*  the 
distance  from  lens  to  the  object  and  af*  the 
focal  length  of  the  lens.  From  the  above  equa- 
tions ana  other  considerations  it  can  be  shown 
that  when  the  rod  is  held  vertical  at  various 
points  in  the  line  of  sight,  the  rod  readings  will 
be  proportional  to  the  respective  distances  from 
the  rod  to  a  point  at  a  distance  ff*  in  front  of 
the  lens  of  the  telescope.  It  can  also  be  shown 
that  the  distance  from  the  stadia  rod  to  the 
centre  of  the  transit  is  equal  to  the  sum  of 
three  factors,  namely,  the  rod  reading,  the  dis- 
tance *ft*  and  the  distance  from  the  fens  to  the 
centre  of  the  transit,  *c*  But  this  is  true  only 
for  horizontal  sights,  for  when  the  rod  is  held 
upon  an  elevation,  as  a  hill,  then  "ft**  becomes 
the  slope  distance  and,  moreover,  the  stadia 
wires  will  intercept  a  length  on  the  rod  greater 
than  the  slope  distance.  Therefore,  if  the  stadia 
wires  be  adjusted  so  that  they  will  intercept  a 
space  of  one  foot  on  the  rod  at  a  horizontal 
distance  equal  to  c  +  f  +  100  feet  from  the 
centre  of  the  transit,  then  the  true  horizontal 
distance  to  any  point  above  or  below  the  hori- 
zontal line  will  be  found  by  the  following 
equation : 

3.  D  —  100  r  cosV  +  (c  +  f )  cos  v. 
In  which 

D  =  true  distance  horizontally, 
v  =  vertical  angle, 
c  s  centre  of  transit  to  object  lens, 
f  =  focal  length  of  lens. 

The  height  is  found  by  multiplying  the  hori- 
zontal distance  by  the  sine  of  the  vertical  angle. 
Tables  are  published  containing  the  factors  for 
the  various  vertical  angles. 
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In  topographical  field  work  where  the  area 
to  be  surveyed  is  considerable  it  is  usual  to 
first  lay  out  a  triangulation  net  work,  all 
measurements  being  made  with  a  tape  or  by 
triangulation  from  an  accurately  measured  base 
line  and  the  stadia  measurements  taken  from 
the  triangulation  stations.  In  work  of  less 
magnitude  it  is  not  necessarv  to  lay  out  a  sys- 
tem of  triangles,  but  all  measurements  from 
station  to  station  are  carefully  made  and 
checked  by  cross-readings.  The  location  of 
objects  is  quickly  and  accurately  accomplished 
by  sights  from  two  different  points  of  the 
measured  line.  In  making  a  map  of  a  topo- 
graphical survey  there  are  several  methods  em- 
ployed One  requires  the  use  of  a  T-square 
and  brass  protractor,  another  and  a  better 
method  is  by  the  use  of  a  protractor  sheet 
larger  than  the  sheet  upon  which  the  drawing 
is  to  be  made.  After  all  distances  are  laid  oft 
and  the  heights  indicated  at  the  various  points, 
con-tour  lines  arc  drawn  in  by  proportioning  the 
distance  between  points  with  reference  to 
heights.  Sometimes  the  contour  lines  are  drawn 
in  pencil  to  be  afterward  erased  and  the 
•hatchure*  method  of  representing  topography 
employed. 

Mines  Surveying. —  The  chief  purposes  of 
an  underground  survey  are  to  ascertain  the 
amount  of  ore  °in  sight,0  to  find  the  "pitch* 
and  position  of  the  "pay  chute*  with  respect 
to  the  shaft  and  levels,  to  find  the  "dip"  of  the 
vein  and  also  to  ascertain  and  lay  out  the  direc- 
tion of  connections  commonly  called  aholings.* 
Moreover  the  laws  of  some  States  and  countries 
require  plans  of  the  underground  workings  to 
be  kept  on  file.  Ventilation  being  one  of  the 
serious  problems  in  mining  —  especially  coal 
mining  —  it  is  generally  necessary  to  make 
passageways  or  *holings*  connecting  the  vari- 
ous drifts  and  levels  in  such  a  way  as  to  facili- 
tate the  circulation  of  fresh  air  throughout  the 
mine.  In  order  to  make  these  connections  a 
careful  transit  survey  is  necessary,  the  compass 
needle  being  unreliable  in  the  presence  of  pipes, 
rails,  ore  cars,  etc.  While  mine  surveying  does 
not  call  for  the  precision  of  a  geodetic  survey, 
cases  arise  requiring  great  skill  and  ingenuity. 
One  of  the  chief  difficulties  is  to  transfer  the 
bearing  or  azimuth  of  a  surface  line  to  the 
lower  workings.  This  is  especially  difficult  if 
the  survey  has  to  be  carried  down  a  deep  ver- 
tical or  inclined  shaft.  In  vertical  shafts  heavy 
plumb-l>obs  suspended  in  pails  of  water  or  mo- 
lasses at  the  !>ottom  of  the  shaft  by  means  of 
wires  reaching  to  the  surface  have  been  suc- 
cessfully used.  A  transit  with  a  secondary 
telescope,  so  attached  to  the  extended  axis  of 
the  primary  telescope  that  it  may  be  sighted 
vertically  downward,  is  also  used  for  this  pur- 
pose. In  underground  work  it  is  necessary  to 
note  both  vertical  and  horizontal  angles  and  to 
make  tape  measurements  on  the  slope  or  level 
as  the  circumstance*  may  permit.  Illuminated 
plumli-liiii's  are  used  tor  fore  and  back  sights 
and  it  is  aUo  necessary  to  hold  a  candle  so  as 
to  illuminate  the  telescope  cross-wires.  Per- 
manent ]hk>  tor  future  use  are  usually  placed 
in  the  r«.ot  iu*wad  n\  in  the  Moor  of  a  drift  and 
even  then  their  jwsition  must  be  often  checked 
for  (ground  mo\es  rousiderably  in  some  mines. 

Geodesy.—  This  branch  of  surveying  has 
for  its  object   the  exact  location  of  points  and 


lines  with  reference  to  the  true  form  of  the 
earth.  In  most  geodetic  work  the  earth  is  as- 
sumed to  be  an  oblate  spheroid,  mil  measured 
angles  and  distances  being  reduced  to  spheroi- 
dal angles  and  distances.  The  United  States 
Coast  and  Geodetic  Survey  had  adopted  the 
«Clarks  spheroid  of  1866.*  The  foundation  of 
a  geodetic  survey  is  a  base  line.  This  is  most 
carefully  measured  with  specially  constructed 
bars  of  invar  steel  (q.v.)  encased  in  wood, 
called  a  *Base  line  apparatus.*  Base  fines  can 
be  measured  with  steel  tapes  with  an  accuracy 
of  one  in  1,000,000  under  favorable  drcum- 
stances.  These  tapes  have  a  screw  adjustment 
for  temperature  as  shown  by  a  thermometer  in 
the  handle  and  there  is  also  a  helical  spring 
attachment  for  regulating  exactly  the  pull  used 
in  stretching  the  tape.  Two  tapes  are  used  in 
each  measurement  and,  in  case  of  disagreement 
are  compared  with  a  third  and  fourth  tape.  An 
accuracy  of  one  in  300,000  is  generally  accepted 
as  satisfactory.  With  a  base  line  as  a  nucleus, 
a  system  of  triangles  is  laid  out  over  the  sur- 
rounding country,  additional  base  lines  being 
measured  from  time  to  time  to  serve  as  a  check 
upon  the  work.  In  a  primary  triangulation  the 
sides  of  the  triangles  are  very  long  —  20  to  100 
miles.  The  first  scries  of  triangles  laid  from 
the  base  line  are  as  nearly  equilateral  as  they 
can  be  made.  This  conduces  to  accuracy  m 
the  larger  triangles.  Within  the  primary  tri- 
angles secondary  and  tertiary  triangles  are  laid 
out,  the  lines  of  which  are  from  1  to  20  miles 
in  length.  Angles  are  measured  with  specially 
constructed  transits,  average  results  of  several 
readings  by  the  "continuous  reading*  method 
being  necessary.  The  unknown  sides  and  an- 
gles of  the  spheroidal  triangles  are  calculated 
and,  when  possible,  the  angles  are  checked  by 
actual  observation.  Vertical  angles  are  also 
read  at  each  station  and  corrected  for  refrac- 
tion and  curvature  of  the  earth.  The  permis- 
sible error  in  a  primary  triangulation  by  the 
United  States  Coast  and  Geodetic  Survey  is 
one- fourth  inch  per  mile  or  one  in  about 
250,000;  the  permissible  error  in  the  measure- 
ment of  an  angle  is  three-tenths  of  a  second 
and  the  closing  error  must  not  exceed  five  sec- 
onds, or  one  in  about  260,000.  As  it  is  impos- 
sible to  measure  angles  with  absolute  accuracy 
it  is  necessary  to  adjust  the  angular  measure- 
ment by  a  system  of  averaging  errors.  In  de- 
termining the  azimuth  of  any  geodetic  line  the 
convergence  of  the  meridians  has  also  to  he 
taken  into  account. 

Hydrographic  Surveying.—  This  includes 
surveys  for  determining  the  depths  of  water  in 
rivers,  bays  and  harbors  for  purposes  of  navi- 
gation ;  the  determination  of  velocity  and  di- 
rection of  currents;  the  location  of  hidden 
rocks  or  shoals  and  buoys,  lights,  etc.;  and  the 
determination  of  the  amount  of  silt  or  sedi- 
ment carried  by  streams  and  deposited  in  bays. 
Permanent  bench-marks  and  stations  are  gen- 
erally made  on  shore,  and  the  points  at  which 
souucliiiK>  are  taken  located  by  triangulation. 
There  are  several  methods  of  locating  sounding 
points.  First,  an  observer  with  a  transit  is  sta- 
tioned at  each  end  of  a  base  line.  At  the  in- 
stant the  man  on  the  water  makes  a  sounding 
he  signals  the  two  transit  men  to  take  their  ob- 
servations for  azimuth  Second,  by  the  €three 
point  problem."    That  is,  by  reading  from  the 
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boat  two  angles  to  three  points  on  shore  whose 
relative  positions  are  known.  Of  course,  sex- 
tants only  can  be  used  for  measuring  angles 
from  the  boat 

Soundings  are  taken  in  feet  or  fathoms,  the 
mean  water  level  being  taken  as  the  datum 
plane.  For  tide  waters  the  average  sea-level  is 
ascertained  by  means  of  a  tide-gauge.  In  some 
cases  automatic  tide-gauges  are  kept  in  oper- 
ation for  one  or  more  years  to  determine  an 
average  sea-level. 

The  velocity  of  water  currents  in  large 
streams  is  ascertained  by  means  of  a  current 
metre,  several  styles  being  in  use.  The  flow  of 
the  water  in  small  streams  is  best  determined  by 
means  of  a  weir. 

Photographic  Surveying. —  The  use  of  the 
camera  in  surveying  is  comparatively  recent 
and,  though  its  use  is  restricted  in  many  ways, 
it  has  come  into  quite  general  use.  It  may  be 
called  a  successful  rival  to  the  plane-table. 
Photo-surveying  has  been  used  with  success  in 
Italy,  India,  France,  United  States  and  Canada. 
In  the  latter  country  it  has  supplanted  the 
plane-table  almost  entirely. 

The  advantages  of  a  photo-transit  are  that 
with  it  more  rapid  and  cheaper  work  can  be 
done  than  by  any  other  means.  The  results, 
however,  are  not  as  satisfactory  as  with  the 
plane-table.  The  photo-topographer  must  have 
a  thorough  knowledge  of  perspective  drawing, 
descriptive  geometry  and  photography.  The  in- 
strument used  consists  of  a  compass  or  a  hori- 
zontal, graduated  plate  with  a  vernier,  to  which 
is  attached  a  camera  having  a  sensitive  level 
and  a  means  of  very  accurately  measuring  the 
focal  length  at  the  time  each  view  is  taken.  If 
a  box  camera  having  a  universal  lens  is  used 
this  latter  requirement  is  not  necessary.  There 
is  also  attached  to  the  top  or  side  of  the  camera 
a  telescope  having  stadia  wires  and  a  vertical 
circle.  Some  styles  have  a  scale  so  placed  in 
the  box  that  it  is  photographed  on  the  plate 
when  the  view  is  taken.  In  any  case  four  pro- 
jecting needles  or  two  cross-wires  are  so  placed 
in  the  box  that  they  will  indicate  the  horizon 
and  line  of  sight  in  the  developed  negative. 
The  stadia  rod  is  also  photographed  as  a  part 
of  the  record.  The  topographical  map  is  drawn 
in  accordance  with  the  principles  of  perspective 
drawing  and  descriptive  geometry,  from  meas- 
urements taken  from  the  photograph,  the  com- 
pass bearing  and  stadia  measurements  being 
taken  into  account. 

Plane-table  Surveying.—  A  plane-table  con- 
sists essentially  of  a  drawing  board  mounted 
upon  a  tripod  together  with  an  alidade,  an  ali- 
dade being  a  graduated  ruler  carrying  a  tele- 
scope.    (Fig.  3).    A  graduated  vertical  circle 
for  measuring  vertical  angles  is  attached  to  the 
telescope,  and  stadia  wires  for  measuring  dis- 
tances are  often  inserted  in  it.    In  operation, 
the  drawing  board  is  covered  with  a*  sheet  of 
drawing  paper  and  the  alidade  telescope  sighted 
consecutively  to  the  various  objects  which  are 
to  be  represented  in  the  drawing,  pencil  lines 
being  drawn  upon  the  paper  along  the  edge  of 
the  ruler  at  each  sighting.    The  plane-table  is 
then  set  up  over  another  station  whose  relative 
position  has  been  fixed  by  survey  with  respect, 
to  the  first  station,  and  sights  taken  to  all  the 
points  sighted  from  the  first  station.    The  pen- 
cil lines  will  intersect  at  the  points  which  repre- 


sent the  respective  objects.  Stadia  readings 
are  often  taken  with  the  alidade  telescope,  the 
true  elevation  and  horizontal  distances  being 
taken  from  a  slide  rule  constructed  for  that 
purpose.  The  plane-table  is  much  used  by  the 
United  States  Coast  Survey  and  the  United 
States  Geological  Survey,  as  more  topographical 
work  can  be  done  in  less  time  by  its  use  than 
by  any  other  means  except  photo-topography. 
Errors  in  azimuth  are  impossible  and  more 
complete  t  work  can  be  done  by  making  the 
drawing  in  the  field  than  by  plotting  from  field 
notes  in  the  office. 

Railroad  Surveying. —  Railroad  surveys  are 
either  preliminary,  for  the  study  of  the  terrain, 
or  for  the  purpose  of  actual  location.  A  pre- 
liminary survey  is  often  nothing  more  than  a 
topographical  survey  of  a  comparatively  wide 
strip  of  country  through  which  it  is  expected 
to  run  the  lirie,  a  paper  location  being  made 
in  the  office  and  the  location  survey  of  the  paper 
location  afterward  made  upon  the  ground. 
While  a  topographical  survey  gives  little  or  no 
information  regarding  cuts  and  fills  it  is  of 
great  value  in  deciding  upon  the  most  advan- 
tageous location. 

Briefly  stated  a  railroad  location  survey  con- 
sists of  a  survey  of  curves,  the  tangents  joining 
them  and  the  grades.  Tangents  and  curves 
are  laid  out  with  a  transit,  the  grades  and  cross* 
sections  being  worked  out  with  a  level.  From 
the  cross-section  field  notes  the  cubic  yards  of 
earth  or  rock  in  the  cuts  and  the  volume  of 
the  fills  is  computed  in  the  office.  The  grade 
line  is  so  located  that  the  material  taken  from 
cuts  will  furnish  enough  material  to  make  the 
fills.  All  straight  portions  of  a  railroad  are 
called  "tangents*  and  the  curves  are  surveyed 
as  the  sides  of  an  inscribed  polygon  of  equal 
sides,  each  side  being  100  feet.  (Fig.  6).  The 
"degree  of  curve,*  D,  is  the  angle  at  the  centre 


Pic.  6. — Railroad  Surveying. 

(of  the  circumscribed  circle)  subtended  by  a 
chord  of  100  feet.  The  "length  of  curve,*  L, 
is  the  sum  of  the  sides  of  the  inscribed  poly- 
gon. The  "central  angle,*  Ai  is  the  angle  at 
the  centre  included  between  the  radii  which  pass 
through  the  tangent  points.  It  is  equal  to  the 
external  angle  of  the  polygon,  that  is,  the  de- 
flection angle  of  the  tangents.  The  "tangent 
distance,*  T,  is  the  distance  from  the  vertex  to 
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By  means  of  the  above  and  oilier   formulae 
nil  fat  rUnirnis  of  j  railroad  curve  can  be  "com- 
puted.    Where  tracks  arc  lo  he  laid 
tOl   !i:nn-  of   ^.I'.im    s,„  "I   H    r-   l!>'    f   ■ 

|jy  out  compound  nirva  approaching  closely 

thC  (ttftbohj   Mi  Order   l-i   BSikc  j  ni.i.c  gradual 

transition      from     tangent     lo     curve.       When 

1   ,mil  freight  irains  run  upon  separate 

parallel  line-  [lie  outer  rail  "I  ilie  passenger  hue 

is  made  higher  1h.u1  ilu Ml  rail  of  the  freight 

line.  M  fctttei  counter  the  higher  centrifugal 
force  at  the  greater  spied.  There  art  sevend 
■WllWjl  of  >iii«yiiiK  .1  railroad  curve:  by  tan- 
gent offsets.  In  ordinal**  from  a  long  chord, 
hv  middle  ordinate*,  by  offsets  from  chords 
produced  and  l>y  deflection  angles.  Cin-nm- 
Vi.Tirnti.-  |bi  method  to  M  used.  Tables 
are  published  giving  the  forttota  and  other 
information  needed  by  the  railroad  aurteyor. 

Leveling;.— Or  din  an-  leveling  18  usually 
done  with  either  a  "Humpy"  or  a  «Y*  level,  the 
Utter   tab  ■  unerican   engineers, 

The  superiority  of  the  "Y"  level  is  due  lo  its 
construction,  which  permits  the  telescope  10  be 
t  levels  have  stadia 
wires  iiijened  lor  readme  distance- 
some  cases  thcie  are  so  placed  that  they  tan 
he  thrown  out  of  belli  V)  revolving  the  eye 
piece,  thus  making  it  impossible  to  make  an 
error  by  reading  a  stadia  wire  inslead  of  the 
rcniral  cross-wire.  In  order  to  increase  llie 
clearness  and  sharpness  d{  virion,  levels  arc 
often  rendered  •inverting*  by  omitting  one  lens. 
Ordinary  level  rods  arc  made  lo  Kelt 
that   is,   Icuglheii  or  shorten  — and  arc   usually 

K  dilated  into  feet,  tenth*  and  hundredths  of 
I,  hut  they  can  he  read  to  thousandths  of  a 
foot  by  the  aid  of  a  vernier  attached  to  the 
target,     (n  ftrecUe  leveling   three1  met! 

1  i.y  tin-  United  States  government,  de- 
pending noon  llic  instrument,  »  ■■■ 
United  State*  engineer!  employ  ibe  »Kcrn» 
■  king*  rod,  the  United  States 
Coast  and  Geodetic  Survey  employs  :.  pi-mh.ir 
Instnnncnt  called  a  Geodesic  level,  which  re- 
quires lengthy  ami  Mpcnuve  computations. 
The   l   in  "■»!   Survey   employs 

a  modification  of  the  ordinary  Y  level  and 
cither  "speaking*  or  target  rods.  In  precise 
leveling  the  fore  and  back  sights  must  be  taken 
•I  th«  tan  wise  a  correction  for 

curvature  of  the  earili  muM  In  untied  One 
method      '  -  lo  level 

back  over  the  >amc  line  of  pegs.     Another  and 
rfcech  method  i*  to  employ  two  rods 
and  twe  rodmen  with  one  levelman,  two  inde- 
pendent lines  of  turning  points  being  1 
rise  level  rods  arc   usually   nnn-lclc-<  < 
li,  mad'  d  it  hi-alcd 

and    then  GracV      01       ate    sotne- 

.■-■  J   .    MMcnunfc   into  the 


wood.     The   limit   of   permissible  1 
Lulled    Slates   Coast   and   Geodetic    Stir 
.02  X  y  distance  in  miles,  the  product  cx| 
in  (eet. 

Solar  Attachment.—  This  1.  an  insti 
which  may  be  attached  to  a  compass  01 
sit  to  aid  in  determining  the  meridian,  L 
and  time  by  observations  made  cm  th 
There  are  various  forms  manufacture 
Burt  and  the  Smith  being  those  moat 
sively  in  use.  The  solar  is  usually  sect! 
the  transit  telescope  and  it  it  sued  3 
time  of  day,  the  early  morning,  late  e 
and  noon  hours  being  avoided  tOT  ream 
lengthy  to  be   explained  here. 

In    order    to   determine    the    true    mi 
from   the  sun   it   is   necessary  to  ascerta 
declination  of  the  sun  at  the  time  of  ol 
lion.     A   solar   ephemens  or   nautical   al 
will    give    tho    sun's    dcclin.i  1  >■  ■ 
1    kngland,  for  cacli   d 
The  surveyor  most  correct  this  declinati 
longitude    fq  r,),    boi 
frai  rioti   before   making   the   observation 
refraction    correction    varies    I 
In.,  v.  >,    liours    from    noon    and    dechnan 
the   on.     Having  found  the  declination 
liivJii-.    iii,      natf  M-boi    ■-.   moved   m> 

bring  the  needle  at    N    and  S    in   which 

will  indicate  true  bearings: 

Bibliography.—  Breed,  C  B,  and  H 
G.  L,  'I  he  Principles  and  Practice  0 
veying'  (New  York  1915)  :  Brotsih. 
'Mine  Surveying'  (London  1913);  Cary, 
'Geodetic  Surveying'  (TrOS . 
Fine*,  I  K„  'Plane  Surveying-  (C 
1918) ;  Holt.  A  H.  'A  Manual  of  Pie 
tnonomy'    (New  York   1917);   Mat  ford. 

let  and  Landmark 
1912);  Reed,  II  A.  'Toe^ntpWerf  lh-. 
haemcung  Amlicstiotu  01  I'hotngranby' 
Vork  1912);  Scetrles,  W  H.  and  Ives, 
'A  Handliook  of  the  Theory  and  Prael 
Railway  Surveying'    (New   York   1919) 

liamson.    Sir    J  .    'Surveying    nnd    Field    ' 

(New    V.  H     at. 

graphic.  Trtgonnmcinc  and  Geodetic  Surv 
(New  York   1912). 

O    H    P« 
Mining  Engmttr.   Je 

Revised  by  RfCHJUn  Fi 

SURVEYING,  Marine.    See  Sunn 

SURVEYING  INSTRUMENTS.    1 

ess  of   sur 

fall   into   f 

*icld  work  and  those  Uied  in  recording  th 
Baps     In  both  classes  there  an 

are  provided  for  each  —  the  marking  of 

I  the  meaiui 
01    .ingle-. 

■ 
used   fir  the  temporary  \ 
is     made  •  ire,    or     1 

neel      wire,     about      eight     inches     long 
wiih     a     ring    lurried    at    Uk 
■ 
,■  red  ''.■.nil.  I  rag  11    I 


chairs 


■ 


SURVEYING  INSTRUMENTS 


9? 


nonument  marked  with  a  simple  cross 

>  the  stone,  or  a  bronze  bolt  may  be  set 
lole  drilled  in  the  top  of  the  monument, 
making  linear  measurements  a  long-rec- 
i  standard  has  been  the  surveyor's  or 
s  chain.  It  is  -66  feet  in  length,  made  up 
links  of  stiff  iron  wire  or  steel,  with  a 
aped  loop  at  each  end,  the  adjacent  links 
onnected  by  two  rings.  Each  measured 
7.92  inches  long,  including  the  span  of 
ecting  ring  at  each  end.    This  chain  is 

use  for  retracing  the  lines  of  old  sur- 
which  it  was  originally  used,  particularly 
resurvey   of   government   public   lands. 
are  modern  engineer's  chain  is  100  feet 
ad  has  100  links;  each,  with  its  two  ad- 
rings,    comprising   one    foot    Both   of 
rpes  of  chains  are  comparatively  rude  in- 
lts,  and  for  close  work  have  been  sup- 
1  by  the  narrow  steel  ribbon  or  tape, 
however,  in  surveyors'  parlance  goes  by 
me   of    ^chain.*    This   is   a   continuous 
t  steel,  one-eighth  to  three-sixteenths  of 
i  in  width  and  one-fortieth  to  onc-thir- 
:  an  inch  in  thickness.    It  may  be  50  feet 
feet  in  length.    Ten- foot  divisions  are 
'.  by  small  blocks  of  brass  soldered  upon 
el,  the  exact  points  being  indicated  by 
i  filed  in  the  brass.    These  ribbons  are 
ly  provided  with  a  compensating  handle 
forward  end  of  the  ^chain*    This  han- 
:>f  two  sections  of  brass  tubing,  one  of 
contains  a  thermometer  and  an  ad  jus  t- 
ile,  so  that  the  length  of  the  ^chain*  may 
ie   longer  or  shorter  according  to   the 
;  of  the  thermometer  —  the  ^chain*  hav- 
jn   tested  according  to  a  given  temper- 
The  other  section  of  the  handle  contains 
level,  to  ensure  that  the  measurement  is 
horizontal;   and  a  stout  helical  spring 
nust  be  drawn  out  to  an  index  mark,  and 
sures  that  in  every  measurement  the  same 
of  tension  is  exerted  upon  the  ffchain.w 
fpe  of  chain  cannot  be  bundled  up  as 
e  link  type,  and  a  folding  reel  is  provided 
vhich   it   is  safely  carried  about.     For 
nd  precise  measurements  the  steel  tape- 
employed.    This    is  a   ribbon  of  steel 
lalf  an  inch  in  width  and  one-eightieth 
hundredth  of  an  inch  in  thickness.     It  is 
ted  in  feet,  tenths  and  hundredths  of  a 

>  etched  upon  the  steel  that  the  divisions 
in  relief.    This  type  of  tape  line  rolls 

neans  of  a  cranked  handle  into  a  leather 
Linen  tapes  and  combination  tapes  of 
nd  brass  wire  are  useful  in  some  in- 
,  but  cannot  be  depended  upon  where  ac- 
is  important.    Tapes  and  ribbon  "chains** 

authoritatively  tested  if  sent  to  the  Su- 
idcnt  of  the  United  States  Coast  Survey 
shington.  Measurements  of  extreme 
y,  as  in  the  establishment  of  a  base  line 
.ngulation,  arc  made  with  "base  bars"  or 
nsation  bars0  so  constructed  of  iron  and 
lat  they  remain  the  same  length  regard- 
changes  in  temperature.  These  bars  are 
about  in  cases  of  wood,  and  arc  used  in 
six,  being  each  supported  on  two  stout 
Another  form  ot  base  bar  is  provided 
rough  in  which  is  kept  continually  while 
a  mixture  of  ice-water  and  ice  —  thus 

a  constant  temperature  of  32°,  to  which 

j    are    standardized.     The    steel    alloy 

as  *invar*  (q.v.)  is  also  used  with  entire 
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satisfaction  within  a  certain  range  of  temper- 
atures, in  which  the  metal  does  not  expand  in 
length.  For  measuring  small  vertical  distances, 
as  in  leveling,  a  telescoping  rod  is  used.  The 
type  most  in  use  is  known  as  the  New  York 
Leveling  Rod.  This  rod  is  of  maple,  about  two 
inches  square  and  nearly  seven  feet  in  length, 
and  has  a  brass  shoe  and  a  brass  cap.  The  face 
of  the  rod  is  graduated  into  feet,  tenths  and 
hundredths  of  a  foot,  up  to  6.50  feet.  A  slid- 
ing target  of  oval  outline  has  its  centre  cut 
away  so  that  the  graduations  of  the  rod  are 
visible.  On  one  of  the  inner  edees  of  the  tar- 
get a  vernier  is  provided  so  that  thousandths 
of  a  foot  may  be  read.  The  rod  is  made  in 
two  longitudinal  sections  dovetailed  together, 
the  back  section  sliding  upon  the  front.  When 
a  vertical  distance  of  more  than  6.50  feet  is  to 
be  measured,  die  target  is  clamped  at  that  fig- 
ure, a  lower  clamp  loosened  and  the  back  part 
of  the  rod  raised  upward  until  the  target  comes 
into  line.  The  reading  now  is  taken  on  the 
side  of  the  rod,  which  also  is  graduated,  so  that 
distances  up  to  12  feet  may  be  measured  to  the 
thousandth  of  a  foot.  To  ensure  the  verticality  of 
the  rod  in  the  hands  of  the  rodman,  when  meas- 
urements are  being  made,  the  target  is  some- 
times constructed  with  two  target  faces,  one 
three  or  four  inches  back  of  the  other,  the  ends 
of  the  front  face  being  cut  away,  so  that  a  view 
of  both  discs  is  had  at  once.  Any  deviation 
from  a  vertical  position  is  immediately  noticed 
through  the  lack  of  agreement  of  the  horizontal 
line  of  both  discs.  There  are  several  other 
forms  of  leveling  rods,  but  in  the  United  States 
the  New  York  rod  is  almost  universally  in  use. 
<(Speaking  rods*  are  those  which  are  so  painted 
as  to  be  easily  read  by  the  observer  at  the  in- 
strument, without  dependence  upon  the  rodman. 
This  type  is  exceptionally  useful  in  rapid  re- 
connaissance work,  where  long  sights  are  taken. 
They  are  not  so  accurate,  however,  as  the  tar- 
get rod  when  it  is  carefully  used.  The  type 
most  in  favor  is  the  Philadelphia  rod,  in  which 
the  graduation  is  in  figures  six  one-hundredths 
of  an  inch  in  height,  set  with  their  centres  on 
the  lines  marking  the  tenths*  of  the  foot.  It  is 
.  quite  easy  for  the  leveler  to  estimate  the  hun- 
dredths of  a  foot  with  great  accuracy,  but  im- 
possible to  read  to  thousandths. 

The  level  is  obviously  an  essential  instru- 
ment in  using  the  leveling  rod,  to  mark  the 
upper  limit  of  the  vertical  distances  measured 
upon  the  latter.  It  consists  of  a  telescope,  20 
inches  in  length,  in  which  the  line  of  sight  is 
carried  by  the  intersection  of  cross-hairs,  and  to 
which  is  attached  a  "bubble  tube"  of  glass  filled 
with  a  mixture  of  ether  and  alcohol  except  for 
the  long  bubble  of  air.  This  tube  is  about  eight 
inches  long  and  three-fourths  of  an  inch  in 
diameter,  and  is  curved  to  a  long  radius,  the 
convexity  of  the  curve  being  set  uppermost. 
Upon  this  face  of  the  tube  is  a  centre  line  and 
graduations  on  either  side  of  it.  The  tube  is 
so  attached  to  the  telescope  that  it  may  be  ad- 
justed and  brought  accurately  parallel  to  the 
line  of  sight  through  the  telescope.  The  com- 
bination of  bubble  tube  and  telescope  is  rever- 
sible in  its  Y-shaped  bearings,  from  which  it  is 
called  a  Y-level;  and  is  mounted  upon  a  frame 
with  a  long  conical  spindle  held  by  a  pair  of 
plates  between  which  are  four  leveling  screws, 
the  whole  being  attached  to  a  tripod,  as  shown 
in    the   accompanying  illustration.    A   pair   of 
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stadia  wires  is  often  added  to  the  cross-hairs 
of  the  telescope,  so  that  the  distance  of  the 
leveling  rod  may  be  computed  by  taking  a  sec- 
ond reading,  above  or  below  the  level  line  at  the 
time  when  the  level  is  fixed.  An  ingenious  de- 
vice renders  the  stadia  wires  invisible  when  the 
cross-hairs  are  being  used,  and  vice-versa.  A 
small  pocket  level  known  as  the  "Locke  Level,* 
is  of  great  usefulness  in  reconnaissance  work. 
In  this  instrument  the  bubble  tube  is  attached  to 
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the  top  of  the  tiny  telescope,  the  upper  part  of 
which  is  cut  away,  and  a  semi-circular  mirror  at 
45  degrees  placed  beneath  it  in  the  telescope. 
The  image  of  the  bubble  in  the  mirror  decides 
when  the  instrument  is  held  in  a  true  level  posi- 
tion, and  at  the  same  moment  the  point  at  which 
the  level  line  strikes  the  leveling  rod  is  in  plain 
view. 

For  the  measurement  of  angles  in  the  field 
the  commoner  instruments  are  the  magnetic 
compass  and  the  transit.  The  former  depends 
upon  a  continual  reference  of  the  direction  of  a 
line  to  the  magnetic  north-and-south  line  indi- 
cated by  a  magnetic  needle  swinging  in  a  com- 
pass box,  the  rim  of  which  is  graduated  to  15 
minutes  of  arc;  from  which  the  angle  can  be 
very  closely  estimated  to  five  minutes.  By  an 
attachment  to  the  compass  it  may  be  made  a 
solar  compass,  a  necessity  where  the  principal 
lines  of  the  survey  arc  referred  to  the  true 
meridian,  as  in  government  surveys  of  the  pub- 
lic lands.  The  compass  may  be  still  further 
improved  by  the  addition  of  a  telescope,  which 
may  l»e  clamped  to  the  rear  sight,  and  this  tele- 
scope may  have  a  long  bubble  tube,  making  it 
available  for  running  levels,  and  it  may  also 
carry  a  vertical  circle  for  measuring  vertical 
angles. 

The  transit  is  the  engineer's  instrument  of 
precision  for  angular  measurements.  Its  essen- 
tial factor  is  the  plate,  from  five  to  seven  inches 
in  diameter,  bearing  graduations  of  exquisite 
accuracy,  to  30  minutes  of  arc  in  the  smaller 
instruments  and  20  minutes  in  the  larger  ones. 
Verniers  are  affixed  at  opposite  sides  of  the 
plate  by  which  the  angular  measurement  may 
l»e  made  to  M)  seconds  in  the  one  case  or  to  20 
seconds  in  the  other.  The  telescope  which  car- 
ries the  line  of  sight  with  the  intersection  of 
cross-hairs  is  often  fitted  with  stadia  wires  also, 
so  that  the  tangents  of  the  distances  may  be 
measured  upon  a  leveling  rod.  A  long  bubble 
tube  enables  the  engineer  to  use  the  transit  for 
all  ordinary  leveling  work.  It  is  not  uncom- 
mon to  have  a  four-inch  vertical  circle  attached, 


carried  on  four  arms,  and  reading  to  single 
minutes.  A  solar  attachment,  consisting  of 
three  arcs  of  circles,  on  which  the  latitude  of 
the  place,  the  declination  of  the  sun  and  the 
hour  of  the  day  may  be  set  off,  converts  the 
instrument  into  a  solar  transit.  Where  a  ver- 
tical circle  is  a  part  of  the  instrument,  this 
serves  for  the  latitude  arc.  The  transit  shown 
in  the  illustration  is  equipped  with  the  popular 
Sacgmullcr  solar  attachment  mounted  above 
the  primary  telescope.  A  special  form  of  the 
transit  for  mining  engineers  has  the  axis  of  the 
telescope  extended  beyond  the  standard  at  one 
side,  and  a  second  telescope  mounted  upon  it 
so  that  a  sight  may  be  made  directly  down- 
ward. For  very  accurate  and  extended  work, 
as  in  geodetical  work,  the  telescope  of  the  tran- 
sit is  sometimes  36  inches  in  length,  the  hori- 
zontal graduated  circle  36  inches  in  diameter 
and  the  vertical  circle  24  inches  in  diameter. 

The  plane  table  is  practically  a  drawing 
board,  usually  24  by  36  inches.  In  its  simplest 
form  the  ruler  or  'alidade*  carries  two  sights  at 
the  ends  by  which  the  direction  is  obtained, 
the  line  of  this  direction  being  then  drawn  along 
the  ruler  upon  a  sheet  of  paper  attached  to  the 
board.  In  the  better  class  of  instrument  the 
sights  are  replaced  by  a  telescope,  which  some- 
times carries  stadia  wires  for  measuring  ins- 
tances, a  compass  box  for  orientation  and  short 
vertical  arcs  for  measuring  tangents  which  can- 
not be  covered  by  the  stadia  wires.  The  plane 
table  is  of  use  chiefly  for  rapidly  filling  in  topo- 
graphical details  upon  the  may  made  by  ordi- 
nary surveying  methods.  The  plane  table  shown 
in  the  accompanying  illustration  is  equipped 
with  reels  for  carrying  a  continuous  roll  of 
drawing  paper.    See  Surveying. 

Bibliography.— Baker,  1.  O..  < Engineers' 
Surveying  Instruments:  Their  Construction, 
Adjustment  and  Use*  (New  York  1909); 
Bausch  and  Lomb  Optical  Company,  4  Metro 
Manual:  A  Handbook  for  Engineers'  (Roches- 
ter 1915);  Gurley,  W.  and  L.  E.,  ( Manual  of 
the  Principal  Instruments  used  in  American 
Engineering  and  Surveying*  (Troy  1914); 
Lovell.  W.  H..  <The  Plane  Table,  and  Its  Use 
in^  Survcving*  (New  York  1908);  Stanley, 
\V.  R,  Purveying  and  Leveling  Instruments' 
(London  1914)  ;  Webb,  W.  L.,  and  Fish,  1.  C.  L. 
<Technic  of  Surveying  Instruments  and  Meth- 
ods >  (New  York  1917). 

SURVEYS,  United  States  Governmental 

From  an  early  period  in  its  history  the  govern- 
ment has  made  provision  for  exploring  expe- 
ditions of  various  kinds,  mainly  in  the  vast 
region  west  of  the  Mississippi  which  for  many 
years  was  a  but  little  known  wilderness.  Some 
of  these  explorations  were  for  military  routes 
to  the  west  and  later  came  surveys  of  pubic 
lands.  The  first  official  surveys  were  made  by 
a  geographer  attached  to  the  Continental  army 
in  the  Revolution  and  in  1781  Thomas  Hutch* 
ins  (civ.)  was  attached  to  Greene's  division 
(Southern)  as  geographer.  After  the  Revofct- 
tion  he  was  retained  to  supervise  surveys  of 
the  Western  lands  and  continued  in  office  until 
his  death  in   1789. 

The   earliest   governmental   explorations 
the  West  could  hardly  be  regarded  as  sunrtj. 
although  many  of   them  prepared  maps        ich 
added  greatly  to  knowledge  of  a  little  • 
icgion.     Position   were   determined  astrw 
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ically,  and  route  maps  were  the  principal  prod- 
ucts. The  first  of  these  was  the  Lewis  and 
Clarice  expedition  sent  out  by  President  Jeffer- 
son in  1803.  One  of  its  products  was  a  map 
of  the  country  between  Lake  Superior  and  the 
Pacific  Ocean  between  the  39th  and  49th  paral- 
lels. Major  Z.  M.  Pike's  expeditions  in  1805- 
07  to  the  sources  of  the  Mississippi  and  of  the 
Arkansas  and  Red  rivers  were  fruitful  of  ge- 
ographic  results.  Major  S.  H.  Long's  expedi- 
tion from  Pittsburgh  to  the  Rocky  Mountains 
in  1819  and  1820  was  under  order  of  the  Sec- 
retary iof  War.  In  1823  Long  made  another 
journey  to  the  Great  Lakes  and  the  source  of 
Saint  Peter's  River.  Sextant  and  pocket  chro- 
nometer were  used,  distances  were  estimated 
and  courses  were  taken  by  compasses.  The  most 
elaborate  early  survey  was  that  of  J.  C.  Brown 
of  a  road  from  Osage  to  Taos  in  1825-27. 
Chain  compass  and  a  good  sextant  were  used 
and  a  large  scale  map  prepared.  Similar  to  it 
are  the  surveys  by  R.  Richardson  of  a  road 
from  Little  Rock  to  Fort  Gibson  in  1826,  and 
a  survey  by  Dimmock  in  1838  for  a  military 
road  from  Fort  Smith  to  Fort  Leavenworth. 
In  1832  Lieutenant  Allen  on  the  Schoolcraft 
expedition  made  an  excellent  map  on  a  scale 
of  5.75  miles  to  an  inch,  of  the  head  of  the 
Mississippi  Valley  but  all  the  distances  were 
estimated.  He  was  the  discoverer  of  the 
source  of  the  great  river. 

The  Bonneville  expedition  in  1832-36  was 
not  under  governmental  authority  although 
Bonneville  was  an  army  officer.  The  Wilkes 
expedition  in  1841  surveyed  part  of  Columbia 
River.  The  first  of  the  early  expeditions  which 
could  be  regarded  as  a  geological  survey  was 
made    by    Featherstonhaugh    in    1834    to    the 

Lrsr  of  Principal  Surveys  under  the  Bureau  of    Topographical    Corps 
Unitrh  States  Army. 

IIM-40. I.  N.  N'icollet Upper  Mississippi  Basin. 

«»  Lieut  J.  C   Prnno"!      ...  Miasouri  River  to  Rocky  Mountains, 

.   Capt.  J.  C.  Fremont Rocky  Mia.  and  tu  Oregon  and  northern  C 

,  Cot  V:  K  Hughs San  Antonio  to  Ssltillo.  Menko. 

.    Lieu-.    I   W   Abe*     .   .  Between  Platte  River  and  Mth  Parallel  to 

Mil   «™    H    Hrnorv  Fort  Leavenworth,  Mo.,  to  San  Diego.  Cal, 

.    Lieui    G   H   Derby Part  o(  Sacramento  Valley. 

Lieut.  1    O.  W.bsler Rio  Grande  from  north  of  Matamoraa. 

.  Road  from  Fort  Smith  to  Santa  Fe. 

Ueut,  ).  H.  8imp».n Navajo  County. 

.  Cant  H.  Stanabury. ■  VaJey  of  Great  Salt  Lake. 

.    Ca«.  John  Pup. Red  River  of  the  North. 

1150 R.H.  Kern  ....  Rio  Pecos. 

ItSS-SI dipt,  .SJutnavn  and  Inl,  Wnodrofl         .  Survey  oi  Creek  Boundary. 

1UI...      .      'a,.-   .Ssi^iravei  .  Down  Zuni  and  Colorado  rivers. 

US! Ljbul  Derby.  . ,  ..  Colorado  River  Mouth  to  Fort  Yama 

IIS) .       Capt  R.  B.  Marcy To  sources  of  Red  River. 

'""  Big  Sioun  to  Mentlota. 


_  _  extended  along  the  Couieau  des 
Prairies  hetween  the  Missouri  and  Minnesota 
rivers.  In  1838  Nicollet  was  sent  by  Colonel 
Abert  of  the  United  States  Army  Engineers  to 
make  a  map  of  the  hydrographic  basin  of  the 
Mississippi  River.  In  1839  and  1848  D.  D. 
Owen  made  surveys  of  mineral  lands  of  the 
Northwest  extending  to  Lake  Superior  and 
covering  an  area  of  57,000  square  miles.  These 
surveys  were  made  for  the  United  States  Land 
Office.  In  1847-48  C.  T.  Jackson  and  J.  D. 
Foster  and  J.  W.  Whitney  operating  under 
orders  of  the  Secretary  of  the  Treasury  ex- 
tended this  work  in  the  copper  district  of  the 
Lake  Superior  region. 

Corps  of  Engineers,  United  States  Army. 
—  A  large  amount  of  surveying  was  done  by  the 
topographical  engineers  of  the  United  States 
army.  The  first  notable  expedition  under  that 
bureau  was  N.  Nicollet's  explorations  of  the 
basin  of  ihe  upper  Mississippi  River  in  1836^40 
which  resulted  in  a  map  which  is  regarded  as  a 
most  important  contribution  of  American  geog- 
raphy. His  surveys  were  largely  instrumental 
and  he  used  a  barometer  for  ascertaining  ele- 
vations. The  Fremont  expedition  in  1842  re- 
sulted in  a  valuable  map  on  the  millionth  scale, 
of  the  country  from  the  forks  of  Platte  River 
to  South  Pass  between  the  43d  and  45th  paral- 
lels. Expeditions  by  Fremont  in  following  years 
1843-46  extended  his  observations  westward  to 
the  Pacific  Ocean  and  the  surveys  made  were 
the  basis  for  important  new  maps. 

The  following  is  a  list  of  some  of  the  more 

notable   army    expeditions    and   surveys    from 

1836  to  1879  (excepting  the  surveys  for  Pacific 

railroads  which  are  noted  on  following  page): 

Engineers, 


im-H 


1Mb-*) 


IMu  jo 


1US 
11U 


t   • .    II    Men 
Lieut.  C,   K.  W 


Dakota  and  Sious  County 
Missouri  and  Yellowstone 
Territory  of  Nebraska  tu  ' 


mt.V...  Lnus.0   K.  Warren __ ,._.......      ._    

1U9-SS L»«t   J.  C.  lm Colorado  River  from  Fort  Yunu. 

lift. J.  N.  Macomb Santa  Ft  to  junction  of  Green  and  Grand  rivers 

1159 Cent  JH.  Simpson  Great  Salt  Lake  Valley. 

1SS9-60 Capt.  W.  P.  Reynolds Headwaters  of  Yellowstone  and  Missouri  rivers. 

KJ9 J.  B   Duoo  .    ...    Rout*  from  Port  Dallas.  Ore.,  to  Great  Salt 

Valley. 

MM . Capt  Chaa.  W.  Raymond  Yukon  River  Basin. 

UN* Lieut.  Geo.  M.  Wheeler  Southern  and  southeastern  Nevada. 

in  .....    Capt.  D.  P.  Heap  Northern  Montana  and  Dakota. 

1*71 .    .  Capta.  J,  W.  Barlow  and  D  P.  Heap  Upper  Yellowstone  County. 

tl?l .  Capt.  W.  A.  Jnnes.  Uintah  Mountains. 

UM.. -  Capt   Wn,   l.udk.w Yellowstone  River. 

1171 Lieut.  B.  H.  Ruflner Ute  County. 

U». Dipt.  W.  A.  Jones  .  ...  Northwestern  Wvoming  and  Yellowstone  Park. 

1174 Lieuts   E  H  Ruifncr  and  Anderwm  Fort  Garland,  Colo.,  to  Fort  Wingate.  N.  Men. 

UK Capt.  Wro   Ludlow ...  Black  Hills. 

IDS Capt  Wm.  LudJon Carroll,  Mont.,  to  Yellowstone  Park. 

UK .  Cap*.  W.  S.  Stanton. Bighorn  and  Yellowstone  Valley. 

lift Cap*.  W.  S.  Stanton.    ...  Routes  in  Wyoming. 

mm-n -    .  Cat*  a  M   Whueler .  Geographical  Surveys  west  of  100th  Meridian. 
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There  were  also  many  reconnaissance  trips 
and  explorations  for  roads  which  can  hardly 
be  called  surveys.  Some  of  the  maps  were  not 
published  but  remain  on  file  in  the  War  De- 
partment 

Black  Hills  Survey.— In  1874  Capt.  W. 
Ludlow  made  expeditions  through  the  Black 
Hills  of  South  Dakota  with  N.  H.  WihcheU  as 
geologist.  The  results  were  given  in  a  quarto 
volume  issued  in  1875.  Later  the  Indian  Bui 
rcau  sent  an  expedition  under  W.  P.  Jcnncy  and 
H.  £.  Newton  to  investigate  reports  of  gold  in 
these  hills  and  a  quarto  report  with  folio  of 
maps  was  published  by  the  Survey  of  the  Rocky 
Mountain  region. 

Pacific  Railroads.— In  1853  the  War  De- 
partment began  a  scries  of  explorations  for 
routes  for  railroads  across  the  Far  West.  The 
expeditions  were  conducted  by  army  officers 
but  had  topographic  and  geologic  assistants, 
who  made  surveys  of  various  kinds.  Among 
these  geologists  were  Jules  Marcou,  Thomas 
Antiscll,  T.  S.  Newberry,  W.  P.  Blake  and 
James  Scnicl.  The  routes  surveyed  were  not 
far  from  the  several  transcontinental  railroad 
lines  of  to-day.  The  results  were  published  in 
13  quarto  volumes  which  contain  not  only 
geographic  results  of  the  surveys  but  a  large 
amount  of  information  on  natural  history,  re- 
sources, etc. 

International  Boundaries.— The  boundaries 
of  the  United  States  have  been  surveyed  by 
various  organizations.  In  1818  surveys  were 
begun  on  the  northern  boundaries  of  New  York, 
New  Hampshire  and  Maine  by  United  States 
army  engineers.  In  1822(?)  the  Northwest 
Boundary  Commission,  appointed  under  the 
Treaty  of  Ghent,  made  a  survey  of  the  boundary 
in  the  region  about  the  outlet  of  Lake  Superior, 
and  in  1857-61  the  United  States  Commission 
working  under  direction  of  the  State  Depart- 
ment surveyed  the  boundary  west  from  longi- 
tude 110°.  "In  1872-75  the  United  States  Bound- 
ary Commission  under  the  State  Department 
surveyed  the  Canadian  boundary  along  the  49th 
parallel  and  a  narrow  strip  of  contiguous 
country  from  Lake  of  the  Woods  to  the  Rocky 
Mountains,  connecting  there  with  the  survey 
from  the  west.  The  Louisiana-Texas  line  sur- 
vey in  1840  was  made  jointly  by  engineers  of 
the  United  States  army  and  surveyors  ap- 
pointed by  Texas.  The  results  are  in  Senate 
Ex.  Doc.  199,  27th  Congress,  2d  Session.  Con- 
siderable boundary  surveying  has  been  done  by 
the  Coast  and  (ieodetic  Survey.  The  Mexican 
Boundary  Survey  was  made  by  Maj.  W.  H. 
Kmory  in  1855  56  and  its  results  were  published 
in  two  quarto  volumes  which  included  geological 
observations  by  Parry  and  Schott.  Detailed 
remapping  of  this  boundary  in  1889  was  (lone 
by  a  joint  International  Boundary  Commission 
cull m sting  of  three  Mexican  members,  two 
army  engineers  ami  a  member  of  the  United 
States  Coast  Survey.  The  result  was  a  folio 
of  maps  showing  topography  and  profile**  from 
El  Paso  to  the  Pacific.  The  southern  boundary 
of  Kansas  was  surveyed  liy  Lieut. -Col.  J.  h. 
Johnson  in  1S57  and  the  Texas  boundary  in 
185S/iO  by  a  commission  organized  by  the 
Interior  I  department. 

Lake  Survey.  A  survey  of  the  Great  Lakes 
was  m.iilr  !>  the  War  department  (corps  of 
engineers)  in  1S-U  to  1881.  Very  detailed 
charts   <7*i)   were  prepared  of  the  lakes,  their 


shores  and  of  the  straits  and  rivers  immediately 
connected  with  lake  navigation.  In  1876-79 
this  work  was  extended  down  the  Mississippi 
River  to  Memphis. 

Hayden  Surveys.—  The  survey  under  F.  V. 
Hay  den  began  in  1867  for  the  General  Land 
Office  and  its  work  was  in  Nebraska  Territory. 
but  it  was  not  until  1871  that  it  began  much 
surveying.  In  1873  it  became  the  United  States 
Geological  and  Geographical  Survey  of  the 
Territories  and  in  the  next  five  years  covered 
170,000  square  miles  with  topographic  and 
geologic  mapping,  mostly  in  Colorado,  Wyom- 
ing, Idaho  and  Montana.  James  T.  Gardner 
was  chief  geographer  and  A.  D.  Wilson  and 
Henry  Gannett  were  in  charge  of  parts  of  the 
work.  The  principal  geologists  were  A.  C. 
Pcale,  W.  H.  Holmes,  A.  R.  Marvine.  F.  H. 
Endlich  and  F.  V.  Hayden.  Twelve  annual 
reports  and  a  series  of  quarto  memoirs  were 
published. 

Geological  and  Geographical  Survey  of 
Rocky  Mountain  Region.— These  surveys  were 
organized  and  conducted  by  Maj.  J.  W.  Powell 
under  the  Interior  Department.  In  1869  Major 
Powell  made  his  famous  boat  trip  through  the 
Grand  Canyon  under  auspices  ot  Smithsonian 
Institution.  In  1871  continuation  of  his  ex- 
planatory work  in  the  West  was  provided  for 
by  the  government  and  from  that  time  to  1878 
an  area  of  67,000  square  miles  was  covered  bv 
topographic  and  geological  surveys.  A.  H. 
Thompson  was  chief  geographer  and  G.  K. 
Gilbert,  E.  E.  Howell,  Capt.  C.  E.  Dutton  and 
C.  A.  White  were  assistant  geologists. 

Fortieth  Parallel  Survey.— This  survey 
organized  and  conducted  by  Clarence  King  and 
under  direction  of  the  chief  of  engineers.  United 
States  army,  operated  from  1867  to  1872-  It 
prepared  topographic  (contour)  maps  and  geo- 
logical map  of  a  wide  strip  of  country  contigu- 
ous to  the  40th  parallel  west  of  the  105  th  merid- 
ian. The  geological  work  was  by  Oarcnce  King. 
S.  F.  Emmons,  Arnold  Hague  and  James  D. 
Hague.  John  D.  Gardner  was  in  charge  of 
topographic  work.  The  results  were  published 
in  seven  quarto  volumes  and  a  folia 

Wheeler  Survey.— From  1869-79  extensive 
explorations  were  made  in  the  West  under 
direction  of  Capt.  G.  M.  Wheeler  of  the  United 
States  army  engineers.  The  title  of  the  organ- 
ization was  United  States  Geographical  Surveys 
west  of  the  100th  meridian.  Many  hachured 
topographic  maps  were  prepared  of  parts  of 
Arizona,  Utah.  New  Mexico  and  Colorado  and 
the  geology  of  various  regions  was  mapped  by 
G.  K.  Gilbert,  A.  R.  Marvine,  E.  E.  Howell. 
J.  J.  Stevenson,  I.  C.  Russell  and  others.  The 
principal  results  were  published  in  three  quarto 
volumes  issued  in  1875.  1881  and  1889. 

United  States  Geological  Survey.— In 
1K76  there  were  four  geological  surveys  in 
prouresH,  the  Hayden,  King,  Wheeler  and 
Powell  with  some  duplication  of  work,  a  condi- 
tion which  roused  so  much  criticism  that  Con- 
gress re  ferret  I  the  consideration  of  the  con- 
tinuance of  the  work  to  the  National  Academy 
of  Science.  That  body  recommended  the  sub- 
stitution of  a  single  organization  for  the  topo- 
graph ie  and  ^eolo^ie  work,  and  accordingly  in 
1N7°  Omure-s  created  the  United  States  6eo- 
lntrirul  Sumy  i<\.\.)  as  a  bureau  of  the  In- 
tel ior  I  H-partnieiu.  This  survey  has  been 
continued  by  annual  appropriation  (about  $I.50ft> 
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000  in  1917).  It  has  made  detailed  topographic 
maps  of  40  per  cent  of  the  area  of  the  United 
States.  Large  areas  have  also  been  manned 
geologically,  considerable  public  land  classified 
in  various  ways  and  water  resources  determined. 
The  maps  are  on  various  scales  and  sold  at  cost 
of  paper  and  printing,  most  of  them  by  the 
survey.  Many  of  the  geological  reports  are 
for  gratituous  distribution.  Two  hundred  and 
eleven  folios  of  the  Geologic  Atlas  of  the 
United  States  have  been  issued  which  sell  from 
25  to  75  cents  each. 

Reclamation  Service.— Many  detailed  sur- 
veys have  been  made  by  the  Reclamation  Serv- 
ice in  connection  with  its  various  projects,  and 
many  suggested  ones.  Some  of  the  resulting 
maps  have  been  issued  in  the  various  annual 
reports  of  the  bureau  and  others  are  filed. 

Isthmian  Surveys. —  Many  surveys  have 
been  made  by  parties  sent  to  the  Central 
America  and  Panama  by  the  United  States  gov- 
ernment to  obtain  data  for  canal  routes. 

General  Land  Office.— The  General  Land 
Office  created  in  1812  (see  Public  Lands)  and 
since  1849  a  bureau  of  the  Interior  Department, 
has  surveyed  a  large  proportion  of  the  public 
lands  in  the  States  west  of  the  Mississippi 
River,  except  Texas,  and  also  Ohio,  Illinois, 
Indiana,  Florida,  Alabama,  Wisconsin  and 
Michigan.  Many  of  the  State  lines  were  run 
by  the  Land  Office.  In  the  surveys  by  this 
bureau  public  lands  are  divided  into  townships 
six  miles  square,  comprising  36  sections  one  mile 
square,  the  latter  divided  into  quarter  sections 
of  160  acres  and  in  some  cases,  minor  divisions, 
a  system  devised  by  Lieutenant-Colonel  Mans- 
field in  1803.  The  enclosing  lines  are  due  north 
and  south  and  east  and  west  and  owing  to  con- 
vergence of  meridians  and  varying  length  of 
parallels  at  different  latitudes  the  divisions  are 
only  approximate.  The  townships  are  num- 
bered east  and  west  from  prime  meridians,  and 
north  and  south  from  standard  parallels.  The 
sections,  ordinarily  a  mile  square,  are  numbered 
thus: 
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Thus,  for  instance,  a  piece  of  land  is  desig- 
nated NWji  Sec.  28,  T.  19  S.,  R.  28  W.  New 
Mexico.  Farther  subdivision  is  indicated  by 
Ht  $4  sections,  and  odd  areas  as  lots.  The 
maps  are  nrepared  on  a  scale  of  two  inches 
to  one  mile  and  \n  most  cases  the  con- 
figuration of  the  land  is  represented  by 
hachures     excepting     in     later     work     in     a 


few  Indian  reservations  where  contour  lines 
have  been  used.  This  mapping  covers  most 
of  the  smooth  surfaced  or  rolling  lands 
but  large  areas  of  mountain  lands  are  not 
yet  subdivided.  The  maps  are  not  issued  but 
held  in  file  in  the  general  land  office  and  local 
land  offices  in  various  public  land  States.  The 
bureau  does,  however,  issue  general  maps  of 
the  States  and  of  the  United  States  compiled 
largely  from  its  own  surveys. 

Coast  and  Geodetic  Survey. —  The  work  of 
mapping  the  coast  of  the  United  States  was 
initiated  by  Congress,  10  Feb.  1807,  on  recom- 
mendation of  Thomas  Jefferson,  with  an  appro- 
priation of  $50,000.  F.  R.  Hassler  was  its  first 
superintendent,  beginning  work  in  1816  and 
continuing  to  29  April  1818  as  a  bureau  of 
the  Treasury  Department.  The  surveys  were 
then  continued  by  the  United  States  army  en- 
gineers and  by  officers  of  the  navy  until  the 
bureau  resumed  operations  again  in  1832  under 
the  Navy  Department  with  Hassler  again  as 
superintendent.  On  reorganization  late  in  1843 
A.  D.  Bache  became  superintendent  and  he  con- 
tinued in  charge  until  his  death  in  1867.  Pierce, 
Patterson,  Hilgard,  Thorn,  Mendenhall,  Duf- 
field,  Pritchett,  Tittmann  and  Jones  were  later 
superintendents.  The  geodetic  work  or  deter- 
mination of  the  form  of  the  earth  was  made  an 
additional  function  of  the  survey  in  1878.  The 
survey  has  prepared  charts  of  the  coasts  and 
exterior  waterways  of  the  United  States  and 
of  parts  of  its  possessions,  and  mapped  more  or 
less  of  the  coast,  the  District  of  Columbia  and 
other  areas.  Many  special  reports  on  geodesy, 
tide  tables  and  scientific  researches  of  the 
bureau  have  been  issued.  The  charts  which 
are  issued  in  sheets  of  various  sizes  and  scales 
are  sold  at  low  rates  directly  by  the  bureau 
and  by  local  agents  in  seaboard  cities. 

Mississippi  and  Missouri  River  Commis- 
sions.—  The  Engineers  corps,  War  Department 
has  made  a  detailed  survey  of  the  Mississippi 
River  and  of  its  principal  tributaries,  showing 
topography  of  the  shore,  1876-84.  These  sur- 
veys  were  intended  primarily  for  guidance  in 
the  many  engineering  problems  connected  with 
improving  the  waters  for  navigation,  a  task  on 
which  the  government  had  expended  nearly 
$150,000,000  up  to  end  of  June  1916.  The  War 
Department  has  made  special  surveys  for  many 
river  and  harbor  improvement  projects. 

Hydrographic  Office  (q.v.).— -To  this  branch 
of  the  Navigation  Bureau  of  the  Navy  Depart- 
ment is  entrusted  the  preparation  of  many  kinds 
of  data  relating  to  navigation.  Numerous  maps 
are  produced  in  many  cases  based  on  original 
surveys. 

Forest  Service.— The  Forest  Service  of 
the  Agricultural  Department  has  made  sur- 
veys in  most  of  the  Forest  Reservations  in  some 
cases  with  detailed  representation  of  topography 
and  distribution  of  various  kinds  of  timber.  A 
series  of  atlases  has  been  published  and  many 
maps  are  on  file  in  the  various  offices  of  the 
bureau.  Some  work  of  this  kind  was  also  done 
by  the  United  States  Geological  Survey  in  1897- 
1900  and  many  maps  were  published  in  annual 
reports  and  professional  papers.  Since  1897 
this  survey  obtains  data  as  to  forested  areas  in 
all  districts  mapped  topographically. 

Soil  Surveys.— The  Agricultural  Depart- 
ment has  made  surveys  of  soils  in  many  parts 
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of  the  United  States,  publishing  the  results  on 
the  detailed  topographic  maps  by  the  United 
States  Geological  Survey.  These  soil  maps 
are  issued  for  gratuitous  distribution. 

Biological  Survey.— The  Agricultural  De- 
partment is  also  conducting  a  survey  to  ascer- 
tain the  geographic  distribution  of  animals  and 
plants. 

Bibliography.—  ( United  States  Geological 
and  Geographic  Surveys.*  G.  M.  Wheeler,  vol. 
Ij  pp.  510-745 ;  ( Report  of  Third  International 
Geographic  Congress*  (Venice,  Italy,  by  G.  M. 
Wheeler,  48th  Congress,  Second  Session.  H. 
of  R.  Ex.  Doc.  270.  1885) ;  Emmons,  S.  R,  <Thc 
Geology  of  Government  Explorations*  (Geo- 
logical "Society  of  Washington,  1896);  Merrill, 
G.  P.,  c Contributions  to  the  History  of  Ameri- 
can Geology*  (Report  of  United  States  National 
Museum,  1904,  pp.  180-734). 

N.  H.  Darton, 
United  States  Geological  Survey. 

SUSA,  soo'sa,  Persia,  capital  of  the  prov- 
ince of  Susiana  or  Elam,  on  the  Choaspes 
River,  50  miles  west  of  Shustcr,  was  one  of  the 
celebrated  cities  of  the  Old  World,  renowned 
in  Biblical  history.  Shushan,  meaning  lilies,  is 
alluded  to  in  the  Old  Testament  and  on  the 
cuneiform  tablets  of  Assyria.  It  has  a  rec- 
tangular form  without  walls,  but  possessed  a 
strongly  fortified  citadel,  which  enclosed  the 
stately  palace  and  one  of  the  most  important 
treasuries  of  the  Persian  kingdom.  Numerous 
ri\ers  water  the  plain  in  which  it  stands,  some 
of  which  partly  surrounded  the  ancient  city. 
All  the  Persian  kings,  beginning  with  Darius  I, 
erected  beautiful  palaces,  the  remains  of  which 
belong  to  the  most  magnificent  ruins  of  Asia. 
It  was  here  that  Esther's  intrigue  was  developed; 
Daniel  saw  the  vision  at  Shushan,  and  here  he 
was  buried.  Consult  Billcrbcck,  *Susa*  (Leip- 
zig 189J)  ;  Dieulafov,  ^Wcropolc  de  Suse* 
(Paris  1888  <>2>;  de  Morgan,  J.,  <Fouilles  a 
Suse*   (Paris  1900). 

SUSAN  NIPPER,  a  character  in  <Dombey 
and  Son*  by  (Tiarles  Dickens.  She  is  an 
attendant  upon  Florence  Dombey  and  is  noted 
for  her  sharp  tongue. 

SUSANNA,  soo-zan'a,  the  Jewish  woman 
who  figures  in  the  l>ook  of  Susanna,  as  the  in- 
tended victim  of  two  elders  who  obtained  her 
condemnation  to  death  on  a  false  charge.  The 
prophet  Daniel  proved  her  to  l»e  innocent,  and 
obtained  a  reversal  of  the  sentence.  The  date 
of  about  600  n.c.  is  ascribed  to  the  event. 
See  Stsanna,  Rook  ok;  Bibi.k. 

SUSANNA,  Book  of,  the  13th  chapter  of 
Daniel  in  the  Septuagint  version  of  the  Old 
Testament.  It  is  accepted  as  canonical  by  Ro- 
man Catholics,  but  rejected  by  Protestants. 
(St-e  Bihi.k).  Consult  Kay.  p.  M.  in  Charles, 
'The  Apocrvpha  and  Pseudepigrapha  of  the  Old 
Ti'Mammt*"  (Oxford  1«U). 

SUSPENSION,  in  canon  low.  a  censure  of 
which  a  clergyman  is  forbidden  to  exercise  his 
order  or  to  enjoy  the  fruits  of  his  benefice. 
Partial  suspension  inhibits  a  cleric  from  the 
exercise  of  his  spiritual  functions,  or  from  the 
administration  of  his  benefice,  or  only  from  a 
part  of  bis  sacred  functions:  for  example,  a 
bishop  mav  be  suspended  from  ordaining,  and 
yet  be  perfectly  free  to  govern  his  diocese.  En- 
tire suspension  prohibits  all  use  of  order,  juris- 


diction or  benefice.  In  the  English  canon  taw, 
as  in  that  of  the  Roman  Catholic  Church,  a 
suspension  is  removed  by  absolution,  by  revo- 
cation of  the  censure  by  the  person  inflicting 
it  or  by  dispensation. 

SUSPENSION  BRIDGE.    Sec  Bunz. 


SUSPENSION  RAILWAY,  a  ra 

which  the  carriage  is  suspended  from  an 
vated  cable  or  track.    See  Monorail. 

SUSQUEHANNA,  Pa.,  borough  of  Sus- 
quehanna, on  the  Susquehanna  River  and  on  the 
Erie  Railroad.  It  is  38  miles  north  of  Car- 
bondale  and  23  miles  southeast  of  Bingham* 
ton,  N.  Y.  It  has  machine  shops,  chemical 
works  and  manufactures  of  washing  machines 
and  metal  ware.    Pop.  3,478. 

SUSQUEHANNA,  sus-lrwt-han'a,  a  rim 
formed  by  two  branches,  an  eastern  or  northern 
and  a  western,  which  unite  at  Northumberland 
in  Pennsylvania.  The  eastern  branch,  which  is 
considered  the  main  stream,  issues  from  Lake 
Otsego  in  New  York,  and  has  a  length  of  about 
250  miles.  The  western  branch  rises  in  tht 
western  slope  of  the  Alleghenies,  and  flows  very 
circuitously  east-southeast  for  about  200  mile*. 
The  united  stream  flows  south  and  southeast, 
passing  Harrisburg,  Wilkesbarre  and  Bingham- 
ton,  N.  Y.,  enters  Maryland,  and  after  a  course 
of  about  ISO  miles  flows  into  the  northern  ex* 
tremity  of  Chesapeake  Bay  at  Port  Deposit 
The  navigation  was  much  obstructed  by  rapids, 
but  by  constructing  canals  the  river  has  heea 
made  navigable  for  a  considerable  distance 
from  the  Chesapeake. 

SUSQUEHANNA  COMPANY.  The.  in 

American  history  a  land  company  formed  in 
1754,  chiefly  by  Connecticut  farmers,  for  the 
colonization  of  the  Wyoming  country.  By  a 
treaty  with  the  Five.  Nations,  11  July  1754/ an 
enormous  tract  of  country  was  purchased  for 
$10,000.  It  began  at  the  southern  boundary  of 
Connecticut  and  followed  in  a  northerly  direc- 
tion the  course  of  the  Susquehanna  to  northern 
Pennsylvania.  In  1785-86  many  disputes  arose 
between  the  Susquehanna  Company  and  the 
Pennsylvania  claimants  of  the  territory.  This 
was  called  the  "Pennamitc  VVar.» 

SUSQUEHANNA      UNIVERSITY,     a 

Lutheran  institution  of  higher  education  at 
Sclingsgrove,  Pa.,  founded  in  1858.  The  faculty 
numbers  22;  the  average  annual  attendance  of 
students  is  325;  tuition  fees  are  $75  to  $00; 
living  expenses,  board,  etc.,  $175  to  $225;  the 
productive  funds  amount  to  $72,000;  the  total 
income,  including  tuition  and  incidental  charges. 
amounts  to  $42,000.  The  college  colors  are 
orange-maroon.  The  library  contains  over 
16,(XX)  volumes.  The  number  of  graduates  since 
organization   number  over  1,000. 

SUSSISTINNAKO,  the  Spider,  was  ac- 
cording to  the  Sia  Indians  of  New  Mexico, 
the  first  of  all  beings  in  the  lower  world.  He 
lay  out  the  directions  by  drawing  one  line  of 
meal  from  eaM  to  west  and  another  from 
north  to  south.  Within  the  magic  confines  thus 
laid  out  he  sang  his  magic  songs  and  rattled  bis 
magic  rattle,  and  a>  he  sang  and  rattled  people, 
animals,  birds  and  insects  appeared  at  his 
call.  He  created  two  mothers  who  were 
the  mothers  of  all;  then  he  divided  the  peo- 
>le  into  clans,  after  he  had  created  the  earth 
or  them,  and  he  made  the  Cloud   People, 
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ling  People,  the  Thunder  People  and 
>w  People,  and  he  commanded  them 
or  the  people  of  Haarts  (the  earth). 
i  the  world  into  three  parts :  Haarts 
i)  ;  Tinia  (the  mid-plain)  ;  and  Hu- 
i  upper  plain) ;  and  to  the  Clouds 
lainbow  he  gave  the  Middle  Plain, 
this  had  been  done  he  had  the  two 
lothcrs  create  the  sun,  the  moon  and 

STATION  FUND,  the  name  spe- 
u*lied  in  the  Presbyterian  denomina- 
-,  fund  for  the  support  of  poorer 
All  important  religious  bodies  have 
this  character.  The  object  is  to  en- 
lunities  unable  from  their  own  means 
t  properly  a  pastor  or  minister,  to 
i>enefit  of  religious  services. 

ERLAND,     Alexander,     Canadian 
clergyman:   b.   Guelph,   Ontario,    17 

•  ;  d.  1910.     He  learned  the  printer's 
studied  for  the  ministry  and  in  1859 

>ed   as   a   preacher   and  stationed  at 

He  removed  to  Therold  in  1861  and 

preached  at   Drummondville,   Ham- 

kville    Toronto   and   Montreal.     He 

ary  of  the  Conference  in  1870-71,  and 

union  of  the  Methodist  churches  in 

t  was  secretary  and  treasurer  of  the 

>f  the  Church.     In  this  capacity  he 

:nded  tours  of  Canada;  and  in  1879 

rated  a  campaign  to  raise  $75,000  for 

se  of   clearing   the  missions   depart- 

ebt  and  succeeded  in  raising  $116,000. 

<A  Summer  in  Prairie  Land*  (1882). 

ERLAND,  George,  United  States 
.  Buckinghamshire,  England,  25  March 
came  to  the  United  States  with  his 
1864,  received  his  academical  educa- 
tah  and  studied  at  the  University  of 
in  1882-S3.  He  was  admitted  to  the 
83  and  engaged  in  practice  at  Salt 
.  He  was  elected  to  the  first  Utah 
the  Republican  party  in  1896;  served 
ss  in  1901-03  and  in  the  United  States 
1905-17. 

ERLAND,  Howard,  United  States 
>.  near  Kirkwood,  Mo.,  8  Sept.  1865. 
»  was  graduated  at  Westminster  Col- 
on, Mo.,  studied  law  at  Columbian 
rge  Washington)  University,  but  did 
ete  course.  In  1889-90  Mr.  Suther- 
editor  of  the  Republican  of  Fulton, 
from  1890  to  1893  served  from  clerk 
of  population  division  of  the  11th 
n  1893  he  removed  to  Elkins,  W.  Va., 

•  10  years  he  was  connected  with  the 
ins  coal  and  railway  interests,  be- 
leir  general  land  agent.  For  some 
has  engaged  in  coal  and  timber  land 

on  his  own  account  and  is  president 
reenbrier  Land  Company  of  Valley 
In  1908-12  he  was  member  of  the 
ginia  State  senate  and  from  1913  to 
a  member  of  the  63d  and  64th  Con- 
trving  as  member-at-large  from  West 

In  1916  he  was  elected  to  the  United 
nate  for  the  term  1917-23.  Senator 
i  is  a  member  of  the  American 
of  Political  and  Social  Science. 

EJ,  siit'lej,  India,  a  river  forming  the 
3Undary  of   the  Punjab.     It  rises  in 


Tibet,  in  the  sacred  lakes  of  Manasarowar  and 
Rakas-Tal,  flows  through  the  latter  lake  at  an 
elevation  of  15,000  feet,  follows  a  circuitous 
course  through  the  Himalayas,  finally  joining 
the  Indus  at  Mithankot.  Its  principal  tribu- 
taries are  the  Li,  Beas  and  Chenab;  it  passes 
in  its  upper  course  through  scenery  of  a  wild 
and  savage  grandeur.  Its  entire  length  is  900 
miles;  a  swift  current  marks  its  upper  course, 
often  forming  deep  cascades  and  waterfalls;  it 
is  navigable  only  in  its  lower  course.  The 
river  is  spanned  by  splendid  bridges,  that  of  the 
Indus  Valley  Railway  connecting  the  shores 
near  Bhawarpur,  and  another  iron  bridge  of 
the  Sind,  Punjab  and  Delhi  Railway,  near 
Jullunder. 

SUTPHEN,  William  Gilbert  Van  Tassel, 
American  author:  b.  Philadelphia,  11  May  1861. 
He  was  graduated  at  Princeton  in  1882;  since 
engaged  in  editorial  work.  He  has  written 
<The  Golficide>  (1898);  <The  Cardinal's  Rose> 
(1900);  <The  Golfer's  Alphabet  (1899);  <The 
Nineteenth  Hole*  (1901);  <The  Doomsman> 
(1903);  <The  Gates  of  Chance>   (1904),  etc. 

SUTRA,  soo'tra,  in  Sanskrit  literature,  the 
technical  name  of  aphoristic  rules  and  of  works 
consisting  of  such  rules.  There  is  a  bibliog- 
raphy of  sutra  texts  in  Macdonell's  ( History 
of  Sanskrit  Literature*  (London  1913).  See 
Sanskrit  Literature. 

SUTRO,  soo'tro,  Adolph  Heinrich  Joseph, 
American  engineer  and  philanthropist:  b.  Aix- 
la-Chapelle,  Rhenish  Prussia,  29  April  1830; 
d.  San  Francisco,  8  July  1898.  Coming  to  the 
United  States  in  1850  he  went  to  California 
where  he  engaged  in  business  for  10  years.  In 
1860  he  visited  Nevada  and  planned  the  Sutro 
tunnel,  a  charter  being  secured  on  4  Feb.  1865. 
It  was  begun  on  19  Oct.  1869  and  cost  nearly 
$4,000,000.  The  main  tunnel  is  20,000  feet  long 
1,650  feet  below  the  surface,  12  feet  wide  ana 
10  high.  On  the  discovery  of  gold,  years  before, 
he  had  invested  heavily  in  San  Francisco  real 
estate  and  became  very  rich.  In  1894  he  was 
elected  mayor  of  that  city,  to  which  he  gave 
a  park  and  other  gifts.  His  library  of  250,000 
volumes  was  peculiarly  rich  in  works  on  the 
history  of  the  Pacific  settlement.  The  library 
was  almost  totally  destroved  in  the  fire  follow- 
ing the  earthquake  of  April  1906.  The  100,000 
vblumes  saved  were,  after  continued  litigation, 
turned  over  to  the  State  Library  in  1913. 

SUTRO  TUNNEL.  See  Tunnels  and 
Tunneling. 

SUTTAS,  Buddhist,  a  collection  of  the 
most  important  religious,  moral  and  philosophical 
discourses  taken  from  the  sacred  canon  of  the 
Buddhists.  It  gives  the  most  essential,  most 
original  and  most  attractive  part  of  the  teach- 
ing of  Buddha,  the  Sutta  of  the  Foundation  of 
the  Kingdom  of  Righteousness  and  six  others 
of  no  less  historical  value,  treating  of  other 
sides  of  the  Buddhist  story  and  system.  The 
translator,  T.  W.  Rhys  Davis,  gives  as  the  dates 
of  Buddha's  life  of  80  years  about  500-420  b.c 

SUTTEE,  su-te',  in  India,  a  term  applied  to 
the  self-immolation  of  Indian  widows  on  the 
funeral  pile  of  their  deceased  husbands.  The 
origin  of  this  practice  is  of  considerable  antiq- 
uity, but  it  is  not  enjoined  by  the  laws  of  the 
great  legislator,  Manu,  nor  is  it  based  on  the 
Vecjas.     This  practice  was  abolished  by  Lord[ 
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Bent i nek,  governor-general  of  India,  in  Decem- 
ber 1829,  and  may  now  be  said  to  be  extinct, 
though  perhaps  rare  cases  still  occur.  Until 
then  the  British  government  had  permitted  it, 
provided  the  act  was  perfectly  voluntary  (which 
the  religion  of  Brahma  also  prescribes),  and  if 
notice  of  such  resolution  had  been  previously 
given  to  a  magistrate,  who  was  required  to  sec 
that  the  suttee  was  public  and  that  all  the 
requisitions  of  the  law  were  fulfilled.  The  cere- 
monies of  a  suttee  were  various  and  lasted  from 
a  quarter  of  an  hour  to  two  hours.  Sometimes 
the  widow  was  placed  in  a  cavity  prepared  un- 
der the  corpse  of  the  husband ;  sometimes  she 
was  laid  by  the  body,  embracing  it.  If  the 
husband  died  at  a  distance  from  home,  anything 
which  belonged  to  the  deceased  —  his  garments, 
slippers,  walking-staff  —  might  be  substituted 
for  the  corpse.*  Consult  Bosc,  J.  C,  *The  Hin- 
dus as  they  Arc*  (2d  ed.,  London  1884),  and 
Tylor,  E.  B.,  Primitive  Culture*  (4th  ed, 
2  vols.,  New  York  1903). 

SUTTER,  John  Augustus,  American 
pioneer:  b.  Kanacrn,  Germany,  15  Feb.  1803; 
d.  Washington,  D.  C,  17  Tunc  1880.  He  was 
graduated  at  the  Bern  Military  Academy  in 
1823  and  came  to  America  in  1834,  locating  at 
Saint  Louis.  Receiving  favorable  accounts  of 
California  he  crossed  the  Rocky  Mountains  in 
1838;  sailed  down  the  Columbia  River  and 
thence  to  Hawaii.  After  going  to  Sitka,  Alaska, 
he  cruised  along  the  Pacific  Coast  and  was 
stranded  at  the  site  of  San  Francisco  in  July 
1839.  During  that  year  he  established  the  first 
white  settlement  on  the  site  of  Sacramento.  In 
1841,  after  receiving  a  large  tract  of  land  from 
Mexico,  he  built  a  fort  which  he  named  New 
Helvetia  on  the  site  of  the  present  Sacramento, 
Cal. ;  was  made  governor  of  the  frontier  country 
by  Mexico,  but  was  held  in  suspicion  by  the 
Mexicans  owing  to  his  friendly  feelings  toward 
the  United  States.  In  1848,  when  California 
was  ceded  to  the  United  States,  he  owned  many 
thousand  head  of  cattle,  much  land  and  other 
property,  but  owing  to  the  discovery  of  gold 
his  estates  were  overrun  by  miners,  and  his 
workmen  left  him,  and  not  being  able  to  secure 
others  he  was  financially  ruined.  He  appealed 
to  the  Supreme  Court,  but  was  not  sustained. 
Later  the  legislature  of  California  granted  him 
a  pension  of  $250  a  month.  He  moved  to 
Littz,  Pa.,  in  1873.  (See  Sacramento,  Cal.). 
Consult  Dcllcnbaugh,  F.  S.,  *  Fremont  and  '49' 
(2d  ed.,  New  York  1»14). 

SUTTNER,  Bertha,  Baronfss  von,  Aus- 
trian author  and  worker  for  universal  peace: 
b.  Prague,  0  July  1&43;  d.  Vienna.  21  June  r>14. 
She  was  the  daughter  of  Count  Fran/.  Kinsky, 
an  Austrian  field-marshal,  who  died  in  her 
infamy  She  wa>  excellently  educated,  traveled 
exit  u-ively,  and  in  IS7h  she  was  married  to 
Fri-ilu  rr  \i tliur  (iiinduccar  von  Sutiiu-r,  the 
noveli"',  wh«i  died  in  l'*02.  She  was  fur  a 
time  *«cieiary  tu  Alfred  Nobel,  and  for  the 
create r  -bare  of  her  life  was  an  indefatigable 
wurki-r  for  wnrbl  pi  are  She  was  widely 
known  a-  a  writer  of  fictinn.  on  social  science 
and  on  a  wnrld  uni'Hi  !«»  ensure  peace.  She 
was  ,i\vard<  d  'h«-  Nobel  Peace  Prize  in  V*.)x 
Author  •»!  '  Invni'.trinm  Finer  Seelr*  MSS2)  ; 
M>ie  WatTiii  Nnder*  (IXS'Ji;  'Manna1  MN«J4)  ; 
'Kricg  nnd  I-'rifflt-ti  •  (11**1);  'Schark  der 
QuaP   (1S**K»;  '  I  »ic  hanger  Fricdcnskonfcrcnz* 


(1900);  'When  Thoughts  Will  Soar*  (1914); 
*I)er  Kampf  um  die  Vermcidung  des  Wclt- 
kriegs*  (2  vols.,  1917),  etc.  Consult  her 
1  Memoirs >  (Stuttgart  1908;  Eng.  trans.,  Bos- 
ton 1910). 

SUTTON,  Mass.,  village  and  township  in 
Worcester  County,  eight  miles  southeast  of 
Worcester,  on  the  New  York,  New  Haven  and 
Hartford  Railroad.  There  are  manufactures  of 
cotton  goods.     Pop.  town,  2,829. 

SU   TUNG  P'O,  or  SOO   TUNG  FO, 

also  known  as  SU  SHIH,  Chinese  poet,  essayist 
and  statesman:  b.  1031-36;  d.  1101.  He  was 
educated  under  the  care  of  his  mother  and 
passed  first  on  the  list  when  he  was  examined 
for  his  degree.  He  was  at  various  times  the 
holder  of  high  offices  at  court,  but  was  several 
times  banished  through  the  jealousy  of  enemies. 
He  was  a  brilliant  writer  of  verse  and  essays, 
and  holds  a  high  place  in  Chinese  literature. 
Consult  Giles,  H.  A.  (Gems  of  Chinese  Liter- 
ature >  (1884);  <A  History  of  Chinese  Liter- 
ature>  (1901). 

SUTURE,  a  line  along  which  two  things 
are  joined,  as  bv  sewing,  etc.,'  so  as  to  form  a 
scam  or  something  resembling  a  seam.  In 
anatomy  a  suture  is  the  immovable  junction  of 
two  parts  by  their  margins.  The  sutures  of 
the  skull  are  the  lines  of  junction  of  the  bones 
of  which  the  skull  is  composed.  Various  types 
of  suture  exist,  as  the  serrated  or  dentated 
suture,  the  squamous  or  scaly  suture  and  the 
harmonic  suture  or  harmonia.  Arranged  ac- 
cording to  their  situation,  there  are  coronal, 
frontal,  fronto-parictal,  occipito-parietal  and 
many  other  sutures.  In  surgery  a  suture  is  the 
uniting  of  the  lips  or  edges  of  a  wound  by 
stitching.  In  zoology  sutures  are  the  outlines 
of  the  septa  in  the  Tetrabranchiato,  so  named 
from  their  resemblance  to  the  sutures  of  the 
skull.  When  these  outlines  are  folded  the  ele- 
vations are  called  saddles  and  the  intervening 
depressions  lobes.  In  botany  a  suture  is  the 
line  formed  by  the  cohesion  of  two  parts.  If 
the  suture  formed  by  the  carpel lary  leaves  in 
a  pistil  face  the  centre  of  a  flower  it  is  called 
the  ventral  suture;  if  it  face  the  perianth,  the 
dorsal  suture.  The  former  corresponds  to  the 
margin  and  the  latter  to  the  midrib  of  the 
carpcllary  leaf.  Consult  Da  Costa,  J.  C.  *  Mod- 
ern  Surgery*    (7th   ed.,   Philadelphia    1914). 

SUVA,  sno'va,  the  capital  of  the  British 
colony  of  the  Fiji  Islands  (q.v.).  It  is  about 
1,100  mile*  distant  from  Auckland,  New  Zea- 
land.     It    has    a    population    of    over    1,300 

Kuropeans. 

SUVALKI.  soo-valTce,  Poland.  (1)  capital 
of  the  province  of  the  same  name,  on  the 
Czarna-Maiu'/a.  near  the  Prussian  frontier,  152 
miles  northeast  <>f  Warsaw.  It  contains  two 
church*  n  municipal  buildings  and  a  large 
marke* -place,  various  schools  of  primary  and 
grammar  &:rade>.  two  breweries,  etc.  Pop. 
about  33.000.  The  town  was  taken  bv  the  Ger- 
man forces  in  l'M5.  (Sec  War,  European). 
(2)  The  province  of  Suvalki  lies  in  the  extreme 
nnrtheasvrn  part  "t"  Poland.  In  the  north  is 
covered  bv  thit  kly-u  «»<  idcd  plains  and  on  the 
Pridian  fn»iriir  by  fori  sis,  swamps  and  lakes. 
Thi-  1 1  rtile  n  ti-  :■  i-  at  the  south.  The  chief 
streams  are  the  Niemen,  Bohr,  Schcschupe  and 
Pis>ia     Agriculture  is  the  principal  occupation. 
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There  are  numerous  factories,  including  tan- 
neries, distilleries  and  mills.  There  are  some 
schools.  Area,  4,763  square  miles.  The  popu- 
lation is  about  700,000,  of  whom  50  per  cent 
are  Lithuanians. 

SUVOROFF-RIMNIKSKI,        soo-vo'rof 
ritn-nylk'ski,  Alexander  Vasoilievitch  (Prince 
Italieski),  a  celebrated  Russian  general:  b.  in 
Moscow  according  to  one  account,  in  Finland 
according  to  another,  24  Nov.   1729;  d.  Saint 
Petersburg,  18  May  1800.    He  entered  the  army 
as  a  private,  fought  bravely  in  the  war  against 
Sweden  and  by  his  distinguished  conduct  dur- 
ing the  Seven  Years'  War  gained  the  rank  of 
colonel    (1762).     He  participated  in   the  sup- 
pression  of    the    Polish    uprising   of    1768-72, 
capturing  Cracow  in  the  first  year  of  the  con- 
flict and  attaining  the  rank  of  major-general. 
When    war   with   Turkey   broke   out   in    1773, 
Suvoroff  as  general  of  division  achieved  notable 
victories  at  Turtukai  and  Hirsuva,  and  in  con- 
junction with  a  force  under  Kainenskvi  com- 
pleted the  overthrow  of  the  Turkish  armies  at 
Kosludji  beyond  the  Danube.     Subsequently  he 
fought  against  the  pretender  Pugatcheff,  whose 
overthrow   was   largely   due   to   his   exertions, 
and    made    successful    campaigns    in    Crimea, 
against    the    Kuban    Tatars    and    against    the 
mountain   tribes  of   the   Caucasus.     Upon   the 
renewal  of  war  with  Turkey  in  1787  he  was 
entrusted  with   the  chief   command,  and  after 
inflicting   decisive  defeats  upon   the  enemy  at 
Kinburn,    Otchakov  and  Tokshani,   performed 
the  most  splendid  feat  of  arms  of  the  entire 
war   by   effecting   the  rescue  of   the  Austrian 
army  under  the  Prince  of  Saxe-Coburg,  which 
was  surrounded  on  the  banks  of  the  Rymnik 
by    a    vastly    superior    Turkish    force,    which 
Suvoroff  utterly  overthrew,  gaining  thereby  the 
title  of  Rimnikski  and  the  rank  of  count.     In 
1790  he  stormed  Ismail,  where  his  troops  were 
guilty  of   the  most  bloody  excesses.     Sent   in 
1794  against   the   Polish   insurgents   he   gained 
the  title   of   field-marshal   by  his   storming  of 
the  Praga,  suburb  of  Warsaw,  and  the  occu- 
pation of  the  Polish  capital.     After  five  years 
of  retirement,  he  was  summoned  to  take  com- 
mand  of    the    Russian    forces   which   were   to 
co-operate  with  the  Austrians  against  the  revo- 
lutionary armies   of    France   in   Italy.     At   70 
Suvoroff  was  to  achieve  the  most  notable  tri- 
umphs   of    his   career.      Arriving    in    Italy   in 
April  1799  he  succeeded  within  four  months  in 
driving  the  French  from  the  northern  part  of 
the  country,  after  he  had  defeated  their  armies 
at  Cassano,  27  April,  on  the  Trebbia,  17-19  June 
and  at  Novi,  15  August.    Thereupon  he  crossed 
into  Switzerland  to  effect  a  junction  with  a  sec- 
ond Russian  army  under  Korsakoff.    The  cross- 
ing of   the   Saint   Gotthard   pass   was   accom- 
plished only  after  fearful  hardships,  with  the 
loss  of  one-third  of  his  army  and  all  his  guns.     In 
Switzerland  he  found  that  Korsakoff  nad  been 
defeated  by  Massena  and  that  the  French  were 
masters  of  the  country.    He  thereupon  began  a 
retreat  through  the  Grisons  and  Vorarlberg,  in 
which  he  displayed  some  of  the  highest  quali- 
ties of  his  generalship.    Setting  out  on  the  way 
to  Russia,  after  he  had  been  named  commander- 
in-chief  of  all  the  Russian  forces  with  the  title 
of  Prince   Italieski,  he   lost   the   favor  of   the 
Emperor  Paul  before  his  arrival  in  Saint  Peters- 
burg,  where    after   a    short    ailment   he    died. 
Consult    Smith,    F.,    ^uworow's    Leben    und 


Heerzuge)  (Vilna  1833-34)  ;  also  his  < Auto- 
biography, >  edited  by  Glinka  (1819) ;  and  biog- 
raphies by  Polevoi  (1853);  Spalding  (1890). 
Consult  also  Macready,  E.  N.,  (A  Sketch  of 
Suwarrow  and  his  Last  Campaign >  (London 
1851),  and  Reding- Biberegg,  <Der  Zug  Su- 
worows  durch  die  Schweiz*  (Zurich  1869). 

SUWANNEE,  su-wa'ne,  a  river  in  southern 
Georgia,  in  the  Okefinokee  Swamp,  which  flows 
in  a  winding,  generally  south-southwest  course 
through  Florida  into  the  Gulf  of  Mexico,  about 
10  miles  north  of  Cedar  Keys.  It  is  the  sub- 
ject of  the  popular  ballad,  <01d  Folks  at 
Home,*  beginning  ftWay  Down  on  the  Suwan- 
nee River.9    Its  total  length  is  about  240  miles. 

SUWARROW,  soo-va'rov,  or  SUVAROF, 
a  group  of  islands  in  the  Pacific  Ocean,  be- 
tween Samoa  and  the  Manihiki  Islands,  is  gen- 
erally included  in  the  Tokelan  Islands.  It  has 
important  pearl  fisheries.  Great  Britain  an- 
nexed the  islands  in  1889. 

SUYEMATSU,  Kencho,  Viscount,  Jap- 
anese statesman,  son-in-law  of  Marquis  Hiro- 
bumi  Ito  (q.v.) :  b.  Bunzen,  Kiusiu,  August 
1855.  He  served  in  the  Satsuma  Rebellion  as 
civilian  staff  officer  to  the  commander-in-chief 
of  the  army,  and  later  engaged  in  journalism  on 
the  staff  of  Nichi  Nichi.  In  1890-95  he  was  a 
member  of  the  Japanese  House  of  Commons, 
and  after  he  was  created  baron  in  1895  he 
served  in  the  House  of  Peers.  He  was  director 
of  the  Legislative  Bureau  in  1892-1905;  Minister 
of  Communications  in  the  Ito  Cabinet  in  1898; 
and  held  the  portfolio  of  the  Interior  in  the 
Seiyukai  Cabinet  in  1900-01.  He  served  as 
a  non-official  agent  for  Japan  in  London  during 
the  Russo-Japanese  War  in  1904-05.  He  was 
made  a  viscount  in  1907.  He  translated  into 
English  (Genji  Monogatari*  ;  and  is  author  of 
(The  Risen  Sun:  A  Fantasy  of  Far  Japan* 
(1915). 

SUZZALLO,  Henry,  American  university 
president :  b.  San  Jose,  Cal.,  22  Aug.  1875.  He 
was  graduated  at  the  California  State  Normal 
School  in  1895,  at  Leland  Stanford  Junior  Uni- 
versity in  1899  and  took  his  Ph.D.  at  Colum- 
bia University  in  1905.  He  was  connected  with 
the  faculty  at  Leland  Stanford  Junior  Uni- 
versity in  1902-07 ;  was  professor  of  the  phi- 
losophy of  education  at  Teachers'  College,  Co- 
lumbia, in  1909-15;  and  since  1915  has  been 
president  of  Washington  University,  Seattle. 
He  has  edited  the  Riverside  Educational  Mono- 
graphs since  1909,  has  lectured  extensively  and 
is  a  contributor  to  educational  magazines.  He 
was  appointed  chairman  of  the  Washington 
State  Council  of  Defense  in  1917. 

SVERDRUP,  sveVdrup,  Otto,  Norwegian 
Arctic  explorer:  b.  Harstad  Farm,  Helgeland, 
1855.  He  went  to  sea  at  17,  went  with  Nansen 
to  Greenland  in  1888,  and  again  in  1893,  as 
commander  of  the  Fram,  which  he  brought 
back  to  Norway  in  1896.  He  led  an  expedi- 
tion to  the  northern  regions  in  1898,  with  the 
intention  of  exploring  the  north  of  Greenland. 
The  expedition  received  its  financial  support 
mostly  from  two  brothers  of  the  name  of  Ring- 
nes,  and  the  Norwegian  government  renovated 
and  equipped  the  Fram  for  his  use.  On  reach- 
ing Smith  Sound,  between  Ellesmere  Land  and 
Greenland,  he  found  it  impossible  to  force  his 
vessel  further  north  through  the  ice,  and  sent 
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two  expeditions  to  the  southwest  across  Kllcs- 
mcrc  Land,  which  penetrated  a  region  never 
before  explored,  and  found  in  the  southern 
part  of  EUcsmere  Land  a  large  glacier  district. 
Later  in  1899  he  brought  the  Fram  down  to 
Jones  Sound,  to  the  south  of  EUcsmere  Land, 
and  from  there  conducted  a  number  of  sledg- 
ing expeditions,  exploring  the  southern  and 
western  portions  of  Ellesmcre  Land.  On  the 
southeast  coast  of  Ellesmcre  Land,  north  of 
Jones  Sound,  a  large  bav  was  discovered  atwut 
100  miles  in  breadth  and  penetrating  into  EUcs- 
mere. On  the  northern  side  of  this  bav  large 
and  complicated  fiords  are  situated.  On  the 
west  coast  of  Ellesmcre  Land,  in  about '89°  \V., 
a  large  system  of  fiords  was  discovered.  TTo 
the  west  of  EUcsmere  Land,  aliout  130  miles 
north  of  the  Parry  Islands,  Sverdrup  dis- 
covered two  islands,  to  the  north  and  west  of 
which  nothing  was  visible  but  rough  polar  ice. 
He  returned  to  Norway  in  1902.  The  discov- 
ery of  the  islands  and  the  mapping  of  the  west- 
ern and  southwestern  coasts  of  EUcsmere 
Land  are  the  most  important  results  of  Sver- 
drup's  expedition.  He  brought  back  also  a 
valuable  series  of  meteorological  reports,  and 
a  representative  natural  history  collection.  In 
1914-15  he  led  a  relief  expedition  to  the  Arctic 
and  wintered  on  the  shores  of  Kara  Sea.  He 
published  'New  Land:  Four  Years  in  the 
Arctic  Regions  >   (1904). 

SVETLA,  Karolina,  Bohemian  novelist: 
b.  Prague,  Austria,  24  Feb.  1830.  She  gained 
the  attention  of  the  literary  critics  by  her  first 
novel  <A  Double  Awakening, J  published  in 
1858.  She  has  attained  high  rank  in  Bohemian 
literature,  many  of  her  novels  being  translated 
into  French,  German.  Polish  and  Russian. 
Among  them  arc  (Laska  k  basnikovi*  (1860)  ; 
'Vcsnicky  roman>  (I860) ;  (Kriz  a  potoka* 
(1871);  <Thc  Atheist  >   (1873). 

SWABIA,  swa'bi-a,  or  SUABIA  (German, 
Schwaben),  capital  Augsburg,  now  part  of  the 
republic  of  \Vurtteml>erg.  formerly  a  duchy  in 
the  southwestern  part  of  Germany,  occupying 
the  area  now  covered  by  Baden,  Wurttemberg 
and  a  part  of  Bavaria.  It  extended  from  the 
Rhine  on  the  west  to  the  Lech  on  the  east, 
and  from  Switzerland  northward  to  the  Rhine 
Palatinate.  It  is  a  mountainous  country,  and 
probably  the  most  picturesque  portion  of  Ger- 
many. The  region  was  known  in  ancient  times 
as  Allcmannia,  and  received  its  present  name 
from  the  Sucvi,  who  entered  it  in  the  5th  cen- 
tury and  amalgamated  with  the  Allemauni. 
In  the  10th  century  Swabia  was  raised  into 
a  duchy  which  continued  in  the  house  of  Ho- 
henstaufen  until  1268,  when  it  was  resolved 
into  a  number  of  lesser  principalities  among 
whom  there  was  continual  feud.  In  1488 
these  little  states  formed  the  famous  "Swabian 
League*  for  the  purpose  of  securing  internal 
peace  and  giving  mutual  aid  to  each  other. 
In  1512  the  emperor,  Maximilian  I,  made  Swa- 
bia one  of  the  10  circles  into  which  Germany 
was  divided,  and  enlarged  its  territory.  This 
division  continued  until  1806.  when  the  modern 
kingdom  of  Wurttcmhcrg  was  founded.  (See 
Baokn  ;  WrKTTKMHKRC.).  At  present  the  name 
of  Swabia  is  retained  by  one  ot  the  south- 
western provinces  of  Bavaria.  Consult  Stalin, 
B.  F.,  <Gcschichtc-Wurtt«nberg>  (Gotha  1882- 


87 ) ;     Schneider.     Kugcne.     '  WurttemlicrRiscbe 
(icschichte*  (Stuttgart  1896).    See  War.  Euao- 

FEAN. 

SWAGE    (swaj)    BLOCK,   a   heavy   iron 

block  or  anvil  provided  with  notches  and 
perforations,  used  by  blacksmiths  in  shaping 
metal.  The  swage  block  is  so  arranged  that  it 
may  be  readily  clamped  in  any  desired  position 
and  may  as  readily  be  released  whenever  it  is 
necessary  to  adjust  the  anvil  to  a  different  posi- 
tion. The  block  has  trunnions  or  journals  which 
engage  open  bearings  formed  on  the  top  of  the 
standards  of  the  frame.  The  standards  are 
connected  with  each  other  at  their  lower  ends 
by  bolts.  Midway  of  their  height  they  are  con- 
nected by  a  clamping  device  which  consists  of 
a  rod  re  volubly  secured  to  one  standard  and 
threaded  into  a  nut  in  the  other  standard. 
By  operating  a  crank  on  this  rod  the  upper 
ends  of  the  standards  may  be  drawn  together 
to  bind  against  the  ends  of  the  swage  block 
and  hold  it  from  turning.  Inwardly-directed 
flanges  are  formed  on  the  standards  just  he- 
low  the  trunnion  bearings,  and  these  on  being 
drawn  inward  form  firm  supports  for  the  swage 
block  when  in  horizontal  position.  The  re- 
cesses lying  between  these  flanges  receive  and 
secure! v  hold  the  swage  block  when  turned  to 
vertical  position.  When  the  swage  block  is 
held  at  other  angles  the  flanges  sink  into 
grooves  formed  in  the  ends  of  the  block  around 
the  journals.  The  usual  variety  of  notches,  re- 
cesses, perforations,  etc..  arc  provided  for  as- 
sisting in  upsetting  bolts,  shaping:  horseshoes 
and  forming  all  otner  devices  which  a  black- 
smith may  be  called  upon  to  make.  The  con- 
struction of  this  swage  block  is  the  extreme  of 
simplicity. 

SWAIN,  swan,  George  Fillmore.  American 
civil  engineer:  b.  San  Francisco,  Caf.,  2  March 
1857.  He  was  graduated  at  the  Massachusetts 
Institute  of  Technology  in  1877  and  then 
studied  in  Berlin,  Germany.  In  1887  he  ac- 
cepted the  chair  of  civil  engineering  at  the 
Massachusetts  Institute  of  Technology,  where 
he  remained  until  1909.  He  also  served  as 
consulting  engineer  of  the  Massachusetts  Rail- 
road Commission  and  was  member  of  the 
Boston  Transit  Commission  and  its  chairman  in 
1913.  In  1909  he  was  made  professor  of  civil 
engineering  at  the  Har\ard  Graduate  School 
of  Applied  Science.  He  is  the  author  of  'Notes 
on  Hydraulics }  (1885) ;  *  Notes  on  Theory  of 
Structures'  (1893);  *  Report  on  the  Water 
Power  of  the  Atlantic  Watershed*  (in  VoL 
XVII  of  the  <Tenth  United  States  Censas>) 
and  *  Conservation  of  Water  by  Storage1 
(1915). 

SWAIN,  Joseph,  American  college  presi- 
dent: b.  Pendleton,  Ind..  16  June  1857.  He 
was  graduated  at  the  Indiana  University  in 
1X83,  was  assistant  professor  of  mathematics  Hi 
1883-86  and  full  professor,  1886-91.  He  was 
called  to  the  chair  of  mathematics  in  the  Lc- 
land  Stanford  Junior  University  in  1891,  which 
he  held  till  1893,  and  was  president  of  Indiana 
University,  1893-1902.  Since  the  last-named 
date  he  has  been  president  of  Swarthmore  Col- 
lege. He  is  the  author  of  numerous  scientific 
papers.  In  1913-14  he  was  president  of  the 
National   Kducatinn   Association. 

SWALLOW  HOLES.    See  Sink  Holes. 
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SWALLOW-TAILED  BUTTERFLIES. 

butterflies  of  the  family  Popilionida,  typical 
species  of  which  have  the  hinder  wings  ex* 
tended  into-  prolongations  called  "tails."  See 
Butterfly. 

SWALLOWS,  a  family  (Hirundinida)  of 
passerine  birds  which  are  the  counterpart  in 
this  order  of  the  swifts  (q.v.).    This  family  is 
distinguished  by  the  small,  flat,  triangular  bill 
which  has  its  sides  gradually  compressed  toward 
the  tip  and  the  deeply  cleft  mouth,  the  margins 
of  which  bear  very  small  bristles  or  none;  the 
nostrils  rounded  at  the  base  of  the  bill,  either 
exposed  or  covered  by  a  scale.    The  wings  are 
long,  while  the  tail  is  forked  in  nearly  all  spe- 
cies and  the  outer  feathers  may  be  prolonged 
The  feet,  although  small  and  weak,  are  totally 
unlike  those  of  the  swifts,  the  hind  toe  being 
never  versatile,  the  number  of  phalanges  not 
different  from  that  of  ordinary  birds  and  the 
squamation  normal;   sometimes  the  tarsi  and 
toes  are  feathered    In  striking  contrast  to  the 
somber-hued  swifts,  many  of  the  swallows  are 
adorned  with  rich  iridescent  colors  and  some- 
times the  sexes  differ.    Anatomically  the  swal- 
lows are  truly  passerine,  but  the  ftssi rostral  bill 
and  mouth,  together  with  their  peculiar  adapta- 
tions to  life  awing,  makes  them  one  of  the 
most  clearly  circumscribed  and  natural  families 
of  that  order.    Owing  to  the  many  interesting 
modifications  of  the  type  the  genera  are  nu- 
merous and  many  of  them  restricted  in  dis- 
tribution ;  but  the  more  generalized  genera,  like 
the  typical  Hirundo,  are,  like  the  family,  cos- 
mopolitan^   About   100  species  have  been  de- 
scribed-   Belonging   to    the    North    American 
fauna  are  10  species  representing  no  less  than 
seven   genera,   most   of   which   are   peculiarly 
American.     The    barn-swallow     {Hirundo    or 
Chelidon  erythropaster)   is  abundant  through- 
out North  America  and  is  easily  distinguished 
hy  the  elongated  outer  tail-feathers,  the  lus- 
trous steel-blue  color  of  the  upper  parts  and  the 
ruddy    breasts.      (See    Barn-swallow.)      The 
cliff  or  eaves  swallow  is  colored  much  like  the 
tarn-swallow,  but  the  tail  is  shorter  and  only 
slightly    forked;   it  makes   retort-shaped  nests 
outside  of  barns,  etc.,  under  the  eaves,  as  it 
formerly  did  on  the  faces  of  cliffs. 

One  of  the  swallows  which  retains  its  origi- 
nal habits  is  the  beautiful  white-bellied  or 
tree-swallow  (Tachycineta  bicolor).  It  is  of 
a  fine  lustrous  green  above,  pure  white  below, 
with  a  tail  only  slightly  more  forked  than  in 
the  last.  The  tree  swallow  is  abundant  in  most 
parts  of  temperate  North  America,  but  espe- 
cially so  coastwise  where  great  numbers  nest 
in  holes  of  trees  from  New  Jersey  northward 
H  is  one  of  the  first  swallows  to  move  north- 
ward in  the  spring  and  is  frequently  forced 
to  retreat  before  a  belated  snowstorm  or  cold 
snap,  being,  therefore,  one  of  the  species  to 
which  the  common  saying,  aone  swallow  does 
not  make  a  summer,"  is  especially  applicable. 
In  the  West  a  related  species,  the  violet-green 
swallow  (T.  thalassina),  is  found.  Another 
conservative  member  of  the  family  is  the  bank- 
swallow,  which  is  found  in  Europe  as  well  as 
in  America.  Gosely  resembling  it  is  the  rough- 
win*. 

Biggest,  handsomest,  jolliest,  most  domestic 
of  American  swaWows  and  ever  ready  to  de- 
fend his  home  is  the  purple  martin  (Progne 


subis),  a  familiar  species  throughout  temperate 
North  America,  distinguished  as  a  genus 
(Progne)  by  the  strong  bill  with  curved  edges, 
by  the  moderately-sized  forked  tail,  and  by  the 
strong  and  large  feet.  The  sexes  are  quite 
dissimilar,  the  male  being  entirely  blue  black,  the 
female  and  young,  dull  sooty  gray  on  the 
breast.  Except  in  the  wilds  where  it  con- 
tinues to  nest  in  hollow  trees,  it  takes  up  its 
abode  among  the  habitations  of  men.  A  com- 
mon practice  is  to  hang  up  gourds,  properly 
hollowed,  for  its  convenience  in  nest-building; 
and  in  the  more  settled  parts  considerable  ex- 
pense is  sometimes  incurred  in  preparing  for 
it  a  suitable  residence.  The  eggs  are  four  to 
six  in  number  and  white.  In  the  country  it 
renders  essential  services  by  attacking  and 
driving  away  crows,  hawks,  eagles  and  other 
large  birds.  Its  note  is  loud  and  musical.  The 
regularity  with  which  this  species  arrives  from 
the  South  is  noteworthy.  The  western  variety 
is  distinct  and  another  species  enters  Florida. 

Of  exotic  species  of  swallows  the  Hirundo 
rustic  a  takes  the  place  in  Europe  of  our  barn- 
swallow.  On  account  of  its  frequent  use  of 
disused  chimneys  for  nesting  places  this  spe- 
cies shares  with  the  swifts  the  name  of  chimney 
swallow.  The  migration  of  these  birds  has  al- 
ways attracted  attention  from  the  well-known 
and  unvarying  character  of  their  movements. 
They  fly  southward  at  the  end  of  October  or 
sometimes  sooner,  to  winter  in  Africa,  some 
finding  their  way  to  India.  The  majority  arrive 
in  Great  Britain  in  April,  some  stragglers  later 
and  a  few  coming  before  the  great  body  of 
birds.  They  generally  return  to  the  nests  they 
have  constructed  the  previous  year.  The  house 
martin  (Chelidon  urbica)  with  the  tarsi  and 
toes  feathered  is  of  small  size.  It  is  of  smaller 
size  than  the  common  swallows,  and  builds  its 
nest  under  the  eaves  of  houses,  in  the  corners 
of  windows,  etc.,  the  nest  being  a  hemispheri- 
cal structure  of  clay,  with  a  round  opening  for 
entrance.  A  related  species  is  the  fairy  mar- 
tin (C.  arid),  found  in  South  Australia,  where 
it  arrives  in  August,  leaving  again  in  Septem- 
ber or  October.  The  nest,  built  in  some  tree, 
under  eaves  or  in  rocks,  is  formed  of  mud, 
and  is  of  flask-like  shape.  Each  nest  appears 
to  be  built  by  a  number  of  these  swallows. 
The  wire-tailed  swallow  (C.  filifera)  of  Abys- 
sinia is  so  named  from  the  presence  of  the 
two  elongated  tail-feathers,  which,  being  un- 
provided with  a  web,  consist  of  the  shafts  of 
the  feathers  alone,  and  appear  as  long  fila- 
ments. The  genus  Atticora  includes  the  white- 
breasted  swallow  of  South  America  (Atticora 
cyanoleuca),  which  makes  its  nest  in  the  de- 
serted burrows  of  animals.  A  number  of  other 
South  American  swallows  have  similar  habits, 
occupying  the  nests  or  holes  of  various  birds 
and  mammals. 

Consult  Sharpe  and  Wvatt,  ( Monograph  of 
the  Hirundinida^  (London  1885-94),  with  bib- 
liography and  numerous  colored  plates;  For- 
bush,  (Useful  Birds  and  their  Protection* 
(Boston  1913):  Wilson,  ( American  Orni- 
thology* (Philadelphia  1828)  ;  and  recent  works 
on  field  ornithology. 

SWAMMERDAM,  swam'mer-dam,  Tan, 
Dutch  naturalist:  b.  Amsterdam,  12  Feb.  1637; 
d  there,  15  Feb.  1680.  He  was  educated  for 
the  ministry  but  turned  his  studies  to  the  pro- 
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fession  of  medicine.  He*  was  devoted  es- 
pecially to  the  study  of  insects;  and  his  'Gen- 
eral History  of  Insects'  and  other  works  laid 
the  foundations  <of  the  modern  science  of  en- 
tomology. These  works  include  *Tractatus  de 
Re spi ration e  usuque  Pulmonum*  (1667;  All- 
gemeene  vcrhandeling  van  hloedeloose  dierjes* 
(1669);  (Biblia  Naturae,  sivc  Historia  Insecto- 
rum  in  certas  classes  Redacta'   (1737-38). 

SWAMP.    See  Boa 

SWAMP  ANGEL,  in  the  American  Civil 
War  the  popular  name  of  an  8-inch  Parrott 
gun,  so  called  by  the  Federal  soldiers.  It  was 
mounted  on  a  battery  constructed  on  piles 
driven  into  the  swamp  near  Charleston,  S.  C, 
and  was  used  in  the  siege  of  that  city.  It  burst 
22  Aug.  1863,  and  was  sent  with  a  lot  of  old 
metal  to  Trenton,  N.  J.  The  gun  was  rescued 
from  its  impending  fate  and  set  on  a  granite 
base  on  the  corner  of  Perry  and  Clinton  streets 
in  the  city  of  Trenton. 

SWAMP  DEER,  or  BARASINGHA.  an 
East  Indian  deer  (Cervus  duvaucclli),  about 
four  feet  in  height,  rich  light  yellow  in  color, 
found  in  large  herds  in  moist  situations.  The 
antlers  are  large,  with  a  long  beam  which 
branches  into  an  anterior  continuation  of  the 
main  portion,  and  a  smaller  posterior  tine 
which  is  bifurcated. 

SWAMP  GRASS.  See  Grasses  in  the 
United  States. 

SWAMP  HICKORY.    See  Hickory. 

SWAMP  LAND  GRANTS.  The  need  of 
reclaiming  the  swamp  and  overflowed  lands 
within  the  territory  of  the  United  States  was 
brought  to  the  attention  of  Congress  in  the 
early  part  of  the  19th  century.  It  was  not, 
however,  until  the  Act  of  2  March  1849  that 
Congress  made  provision  for  the  reclamation 
of  such  lands.  This  Act  applied  exclusively 
to  the  State  of  Louisiana,  and  provided  that 
in  order  to  aid  the  State  in  constructing  the 
necessary  levees  and  drains  to  reclaim  the 
swamp  and  overflowed  lands  therein  the  whole 
of  such  lands  that  may  be  found  unfit  for 
cultivation  were  granted  to  the  State  with  the 
proviso  that  the  proceeds  of  the  sales  of  all 
such  land  shall  be  applied  exclusively  as  far 
as  necessary  to  the  construction  of  levees  and 
drains   for  their  reclamation. 

This  was  followed  by  the  Act  of  28  Sept. 
1850  which  provided  for  a  similar  grant  to  the 
State  of  Arkansas.  This  act  contained  a  sec- 
tion which  extended  its  benefits  to  each  of 
the  other  States  of  the  Union  in  which  such 
swamp  and  overflowed  lands  may  be  situated. 

By  the  Act  of  12  March  1860  the  provisions 
of  the  Swamp  Acts  were  extended  to  the 
State*  of  Minnesota  and  Orciron  which  had 
been  admitted  to  the  Union  since  the  passage  of 
the  Act  of  1830.  The  reasons  assigned  for 
these  grants  were  the  worthies*  character  of 
the  land>  in  their  present  condition,  the  un- 
hcalth fill  effects  of  these  lands  and  the  en- 
hancement in  value  of  the  adjoining  govern- 
ment property. 

At  the  time  of  this  legislation  it  was  es- 
timated that  the  area  of  land*  involved  would 
be  al»out  5.000.000  acres.  .  However,  up  to  30 
June  1918  there  had  been  conveyed  to  the 
several  States  under  these  irrants  64,258.731  04 


acres.  In  addition  there  have  been  granted  to 
the  States  744,385.23  acres  as  indemnity  for 
lands  which  had  l>een  disposed  of  to  settlers 
prior  to  the  time  when  the  several  grants  he- 
came  effective  and  also  a  cash  indemnity  in  lien 
of  lands  which  would  otherwise  have  been 
granted,  amounting  to  $2,095,466.70.  Com- 
paratively small  additional  claims  are  coming 
in  under  these  grants. 

In  spite  of  these  liberal  grants  of  land  and 
money  the  States  have  not  drained  the  great 
body  of  land  actually  granted  and  in  many 
cases  the  proceeds  from  the  sales  of  the  lands 
have  been  used  for  other  purposes.  The  same 
reasons  for  reclaiming  these  lands  whkh 
formed  the  original  basis  for  these  grants, 
therefore,  still  exist  and  the  United  States 
government  has  in  recent  years  spent  consid- 
erable sums  to  aid  in  the  development  of  plans 
for  the  reclamation  of  small  1  todies  of  these 
swamp  lands.  There  has  also  been  a  wide* 
spread  sentiment  that  something  definite  should 
be  done  to  make  these  lands  available  for 
agricultural  purposes  as  the  area  of  actual 
swamp  land  in  the  United  States  is  estimated 
at  from  75,000,000  to  80,000,000  acres. 

MoRKJS    BlEJf. 

SWAMP  LOCUST.    See  Locust. 

SWAMP  RABBIT,  or  WATER  HARK. 
See  Hares. 

SWAMP  SASSAFRAS.    See  Magnolia. 

SWAMPSCOTT,  swomp'skot.  Mass.,  town 
in  Essex  County,  on  Massachusetts  Bay,  and  on 
the  Boston  and  Maine  Railroad,  about  12  miles 
northeast  of  Boston  and  two  miles  northeast  of 
Lynn.  The  town  contains  the  villages  of  Beach 
Bluff,  Mountain  Park,  Phillips  Beach  and 
Swampscott.  It  is  a  favorite  watering  place. 
and  has  an  excellent  beach  and  good  accommo- 
dations for  transient  guests.  There  are  several 
churches,  a  town  high  school,  district  schools,  a 
public  library  and  several  private  schools. 
Most  of  the  inhabitants  are  employed  in  Lynn. 
Pop.  7,345. 

SWAN,  James,  American  soldier  and  au- 
thor: b.  Fife  shire,  Scotland,  1754:  d.  Paris,  18 
March  1831.  He  came  to  Massachusetts  at  an 
early  age,  became  an  artillery  captain,  a  mem- 
ber of  the  legislature  in  1778,  and  was  subse- 
quently adjutant-general  of  the  State.  He  went 
to  Paris  in  1787  where  he  wrote  ' Causes  qui 
sont  opposees  au  Progies  du  Commerce  entre 
la  France  ct  les  Etats-Unis  de  FAmerique* 
(1790).  He  returned  to  America  in  1795  only 
to  go  back  to  France  in  1796.  In  1815  he  was 
arrested  and  imprisoned  for  15  years  at  the 
suit  of  a  German  with  whom  he  had  had  busi- 
ness relations.  Among  other  hooks  of  his  are 
<On  the  Fisheries*  (1784)  ;  'Fisheries  of  Massa- 
chusetts' (1786). 

SWAN,  John  Macallan,  English  sculptor: 
b.  Old  Brentford.  1847;  d.  1910.  He  studied  at 
the  Worcester  School  of  Art  and  the  Lambeth 
Art  School  and  under  Gerome  and  Fremtet  in 
Paris.  In  1885  he  received  honorable  mention 
at  the  Salon,  and  in  1889  received  the  silver 
medal  at  the  Paris  International  Exhibition. 
He  received  the  first  and  second  gold  medals 
at  Munich  and  the  first  class  gold  medal  for 
paintine  and  the  firit  class  gold  medal  for 
sculpture  at  Paris.  1900.  Most  of  hi*  sculptures 
are  studies  of  animal*  and  in  representing  the 
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cat  tribe  he  is  particularly  successful  in  giving 
vivacity  and  vitality  to  the  rapid  furtive  ad- 
vance of  the  leopard  or  tiger.  His  principal 
works  are  < Leopard  Running* ;  <The  Prodigal 
Son* ;  *Lioness  defending  her  Cubs* ;  c Polar 
Bears  Swimming*;  iA  Dead  Hero*;  (The 
Jaguar*:  Tuma  and  Macaw*  (1900); 
'Wounded  Leopard*;  <  Tigers  Drinking,* 
owned  by  Henry  Frick,  New  York;  (Ceylon 
Leopards.1  In  1905  he  was  made  a  Royal 
Academician.  Consult  Baldry,  (J.  M.  Swan, 
Rj\.>  (New  York  1905). 

SWAN,   Joseph  Rockwell,  American  ju- 
rist: b.  Westernville,  N.  Y.,  28  Dec  1802;  d. 
Columbus,  Ohio,  18  Dec.  1884.    He  removed  to 
Columbus,   Ohio,  in   1824  and  was   there  ad- 
mitted to  the  bar.    He  was  prosecuting  attorney 
in  1830-34,  and  judge  of  the  Court  of  Common 
Pleas  ( 1834-45) .    In  1854  he  became  judge  of  the 
Supreme  Court  and  1859  rendered  his  most  im- 
portant  decision.    The  United   States   District 
Court  in  Ohio  had  sentenced  a  prisoner   for 
violating   the    Fugitive    Slave   Law.    Under  a 
writ  of  habeas  corpus  the  Supreme  Court  of  the 
State  sought  to  set  aside  the  sentence,  but  it 
was  sustained  by  Judge  Swan,  who  declared 
that  the  State  could  not  reverse  the  decisions  of 
the  United  States  courts.    His  publications  in- 
clude <Treatise  on  Justices  of  the  Peace  and 
Constables    in     Ohio*     (1836);     ( Statutes    of 
Ohio*  (1841)  ;  c Manual  tor  Executors  and  Ad- 
ministrators*   (1843);    'Practice   in   Civil   Ac- 
tions  and   Proceedings   at    Law   in   Ohio   and 
Precedents     in     Pleading'      (1845);     ( Swan's 
Pleadings      and      Practice*      (1851);      Com- 
mentaries on  Pleadings  under  the  Ohio  Code* 
(1860). 

SWAN,  Sir  Joseph  Wilson,  English  in- 
ventor: b.  Sunderland,  31  Oct.  1828;  d.  1914. 
He  invented  the  carbon  process  of  making 
autotypes,  and  with  Woodbury  introduced 
Woodbury  type.  To  him  also  is  due  the  in- 
vention of  the  dry  plate,  which  has  revolution- 
ized photography.  His  name  is,  however,  best 
known  in  connection  with  a  form  of  incan- 
descent electric  lamp  devised  by  him,  which 
was  the  earliest  in  date  of  the  many  electric 
lamps  now  in  use.  His  other  inventions  in- 
clude a  miner's  electric  safety-lamp,  and  vari- 
ous improvements  in  photo-mechanical  printing 
and  electro-metallurgical  deposition.  He  was 
a  knight  of  the  Legion  of  Honor,  and  in  1898- 
99  he  was  president  of  the  Institution  of 
Electrical  Engineers.    He  was  knighted  in  1904. 

SWAN,  a  sub- family  (Cygnina  or  Oloridct) 
of  the  duck  family,  characterized  by  great  size 
and  length  of  neck.  The  swans  have  the  legs 
(tarsi)  short  and  reticulated,  the  front  toes 
being  stronglv  webbed,  while  the  hind  toe  is  not 
webbed,  and  has  no  lobe:  and  the  loral  region 
(between  the  eyes  and  the  bill)  is  naked. 

In  the  water  the  swans  are  the  type  of  grace 
and  beauty  of  figure,  the  long  arched  and  flex- 
ible neck,  the  elevated  wings,  and  their  buoyancy 
and  skill  in  turning  and  gliding  over  the  sur- 
face, all  contributing  toward  this  effect.  On 
land,  however,  the  very  posterior  position  of 
the  legs  renders  them  awkward  and  slow.  Un- 
like the  fussy  ducks  and  geese  there  is  a 
calmness  and  dignity  about  the  behavior  of 
swans  which  has  always  excited  admiration  and 
bas  caused  these  birds  to  figure  much  in  poetic 
literature.    Swans    are    generally    quiet    birds 


and  some  appear  to  be  constitutionally  mute, 
but  most  of  them  possess  the  most  powerful 
and  sonorous  voices,  though  none  of  the  musi- 
cal ability  attributed  by  poets  to  their  death 
song.  These  great  vocal  powers  are  due  to 
the  sounding  apparatus  developed  by  the  coil- 
ing of  the  greatly  elongated  trachea  within  the 
sternum,  much  after  the  fashion  of  the  same 
organ  in  certain  cranes  (q.v.).  Not  over  10 
clearly  marked  species  of  true  swans  are  known 
the  world  over  and  nearly  every  part  of  the 
world  has  its  one  or  more  species,  for  these 
birds  are  strong  of  wing  and  wide  ranging. 
No  species,  however,  breeds  in  Africa.  They 
are  arranged  in  four  or  five  genera. 

The  North  American  swans  belong  to  the 
genus  Olor,  distinguished  from  the  typical 
Cygnus  by  purely  technical  characters.  The  two 
species,  the  whistling  swan  (O.  columbianus) 
and  the  trumpeter  swan  (O.  buccinator)  are 
much  alike  in  appearance,  being  chiefly  white,' 
but  the  latter  is  the  larger,  attaining  a  length  of 
five  feet  and  a  spread  of  eight  feet.  And  the 
tail  contains  24  quill  feathers,  whereas  the 
whistling  swan  has  but  20.  The  former  is  the 
more  widely  distributed  and  the  one  usually 
seen  on  both  the  Atlantic  and  Pacific  coasts, 
while  the  trumpeter  swan  is  most  characteris- 
tic of  the  Mississippi  Valley,  up  and  down 
which  it  migrates,  breeding  in  the  upper  parts 
and  wintering  along  the  Gulf  coast.  The 
whistling  swan  breeds  only  in  the  far  north 
entirely  beyond  the  limits  of  the  United  States. 
It  winters  in  considerable  numbers  in  Chesa- 
peake Bay  and  the  sounds  of  North  Carolina. 
They  associate  with  wild  geese  and  like  these 
feed  largely  upon  water  plants.  On  account  of 
their  large  size  they  are  considered  great  prizes 
among  gunners,  but  the  younger  birds,  dis- 
tinguished by  the  duskiness  of  their  plumage 
and  their  less  brazen  voices,  are  preferred  for 
table  use.  The  nests  are  on  the  ground  and  are 
lined  with  dried  grass  and  down.  The  two  to 
five  eggs  are  about  four  and  one-half  inches 
long  and  of  a  yellowish-white  color.  Except 
for  the  differences  resulting  from  its  distribu- 
tion and  fresh-water  habitat  the  habits  of  the 
trumpeter  swan  are  essentially  similar. 

The  common  domesticated  white  or  mute 
swan  (Cygnus  olor)  is  a  native  of  Europe,  Asia 
and  Africa.  Those  of  Great  Britain  are  all  of 
the  introduced  domesticated  variety.  The  swan 
has,  from  a  very  early  date,  been  especially  pro- 
tected by  both  legal  and  regal  interference.  In 
Henry  VII's  reign  the  theft  of  a  swan's  egg 
was  deemed  an  offense  punishable  by  a  year's 
imprisonment;  and  the  theft  of  a  swan  itself 
was  very  severely  punished.  Swans  at  a  prior 
date  were  declared  to  be  exclusively  C(royalw  or 
"king's*  property;  and  no  subject  was  entitled 
to  hold  possession  of  these  birds,  save  under 
special  favor  from  the  sovereign.  To  such 
subjects  as  possessed  the  permission  to  keep 
swans  a  special  "swan11  mark  was  attached,  and 
this  mark  was  cut  on  the  bill  of  the  birds  as  a 
distinctive  badge  of  ownership.  The  process 
of  marking  is  known  as  ^swan-uppine®  or 
"hopping, w  and  the  ceremony  in  the  Thames 
on  the  part  of  the  Crown  and  of  the  Dyer's  and 
Vintners'  companies  takes  place  on  the  first 
Monday  in  August.  At  the  present  time  but 
few  swanneries  remain,  but  in  some  places 
cygnets  are  carefully  raised  and  bred  for  the 
market.' and  a  few  of  these  birds  are  kept  for 
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ornamental  purposes  in  most  law  parks.  Sev- 
eral other  wild  species  occur  in  the  Old  World 
and  one  true  swan  in  South  America.  The 
black  swan  (Chcnopsis  at  rata)  is  an  Australian 
species,  first  discovered  in  1698;  the  general 
plumage  is  black,  the  bill  being  deep  red,  the 
primary  wing-feathers  white  and  the  trachea 
does  not  enter  the  sternum.  It  is  well  known 
in  the  United  States  as  an  ornamental  bird. 
Consult  Beebc,  C.  W.,  *The  Swans*  (in  *  Tenth 
Annual  Report  of  the  New  York  Zoological 
Society,  *  New  York  1906)  ;  Stejneger,  *  Pro- 
ceedings U.  S.  Nat.  Mus.*  (Washington  1882); 
Newton,  'Dictionary  of  Birds'  (Vol.  IV,  Lon- 
don 18%)  ;  Grtnnell,  American  Duck  Shoot- 
ing* (New  York  1901). 

SWAN.  Knight  of  the.  according  to  a 
legend  of  the  lower  Rhine,  a  knight  who  comes 
from  an  unknown  country  in  a  boat  drawn  by  a 
swan,  delivers  a  prince's  daughter  from  her 
hated  suitor  and  marries  her  himself,  and  after- 
ward is  obliged  to  leave  her  since  in  spite  of 
his  forbidding  her  to  do  so  she  inquires  and 
learns  his  origin,  her  ignorance  of  which  is  the 
sole  condition  of  his  remaining  with  her.  This 
fable,  which  has  parallel  forms  in  the  earliest 
mythologies,  is  varied  in  many  ways  by  the 
poets  and  story-tellers  of  the  Middle  Ages. 
Thus  in  the  French  variant  'Roman  du 
Chevalier  au  Cygnc,*  Godfrey  de  Bouillon  is 
the  hero  of  the  story.  This  version  is  followed 
by  the  unknown  author  of  the  tale  'Lohengrin* ; 
while  Conrad  of  Wurzburg  in  his  poem,  'The 
Swan  Knight,*  places  the  incident  in  the  days 
of  Charlemagne.  Consult  Hagen,  'Die 
Schwanensage*  (1845)  ;  Miiller,  'Die  Sage  vom 
Schwanen';  JafFrav,  'Two  Knights  of  the 
Swan'  (New  York  1910);  Newell.  W.  \\\, 
'Legend  of  the  Holy  Grail*  (Cambridge, 
Mass.,  1902). 

SWAN,  Order  of  the,  an  order  of  knight- 
hood created  in  1440  by  the  Elector  Frederick 
II  of  Brandenburg.  Its  headquarters  were  in 
a  monastery  on  a  hill  near  Brandenburg  and  in 
Ansbach.  It  was  composed  of  members  of  the 
nobility  and  its  object  was  to  encourage  more 
enthusiastic  homage  to  the  Virgin  Mary,  and 
perseverance  in  works  of  mercy.  The  order 
was  abolished  at  the  time  of  the  Reformation, 
but  was  revived  by  Frederick  William  IV  of 
Prussia  24  I  )ec.  1843  in  the  form  of  a  free  asso- 
ciation of  men  and  women  of  all  ranks  and 
creeds  for  the  purpose  of  alleviating  the  moral 
and  physical  misery  of  others.  Consult  Hanlc, 
'Urkundc  und  Nachwcisc  zur  Geschichte  des 
Schwanenordens*   (1874). 

SWAN  MAIDEN,  The.    Sec  Valkyries. 
SWAN  RIVER.    See  Australia,  West. 

SWANBVBLT,  svan'e-felt.  Hermann, 
Dutch  painter:  b.  Woerden,  1618;  d.  Rome, 
16M).  He  vet  <»ut  for  Italy  when  very  young, 
can- fully  studied  the  scenery  of  its  beautiful 
districts  and.  captivated  by  the  pictures  of 
Claude  Lorraine,  1>ecame  a  scholar  of  this 
famous  master.  He  equaled,  or  perhaps  sur- 
passed, his  master  in  his  figures  both  of  men 
and  animals,  and  will  always  hold  a  first  place 
amnni!  the  greatest  of  landscape-painters.  His 
etchings.  116  in  number,  partly  of  subjects  of 
his  own  invention  and  partly  of  actual  scenery, 
are  very  much  admired.  His  pictures,  even 
during  his  lifetime,  brought  very  high  prices. 


SWANK,  James  Moore,  American  econo- 
mist: b.  Westmoreland  County,  Pa..  12  Inly 
1832;  d.  21  June  1914.  He  founded  the  Johns- 
town Tribune,  1853;  was  chief  clerk  Agricul- 
tural Department,  1871-72;  secretary  American 
Iron  and  Steel  Association  1873-85.  He  is 
the  author  of  history  of  Iron  in  all  Ages*; 
'Iron  Making  and  Coal  Mining  in  Pennsyl- 
vania, *  and  over  50  tracts  on  the  tariff  question. 

SWANSEA,    swftn'se,    or    ABERTAWB. 

Wales,  an  important  seaport,  capital  of  the 
county  of  Glamorgan,  on  the  right  lank  of  the 
river  Tawc,  at  its  mouth  in  Swansea  Bay.  35 
miles  west-northwest  of  Cardiff.  The  town  con- 
tains a  fine  town-hall  with  a  Corinthian  facade; 
the  Royal  Institution  of  South  Wales,  including 
a  library,  museum,  etc. ;  a  large  building  in  which 
are  housed  the  public  library,  art  gallery  and 
schools  of  science  and  art;  a  grammar,  tech- 
nical and  other  schools;  the  general  hospital, 
a  deaf  and  dumb  institution,  a  blind  asylum, 
etc.;  remains  of  an  ancient  castle  dating  in  its 
present  form  from  the  16th  century,  though 
first  built  in  1099 ;  and  several  public  parks. 
The  harbor  is  an  excellent  one  with  ample 
modern  docks.  The  staple  industries  are  the 
smelting  and  refining  of  copper,  gold,  silver 
and  pyrites,  which  arc  imported  for  the  purpose 
from  many  countries,  the  manufacture  of  tin- 
plate  and  the  working  of  iron,  *tcel,  zinc, 
nickel,  lead  and  other  metals.  Chemicals, 
patent  fuels  and  alkali  are  also  made  in  consid- 
erable quantity,  and  there  are  flour-mills,  ship- 
building yards,  etc.  Swansea  is  also  a  leading 
seaport,  its  imports  average  annual  value  $22,- 
000,000,  being  chiefly  the*  raw  material  for  its 
metallurgical  industries,  wheat  and  other  grains, 
sugar  and  timber;  and  its  exports  average  an- 
nual value  $30,000,000,  mainly  coal,  coke  and 
patent  fuel,  iron  and  iron  and  steel  manufac- 
tures, wrought  and  un wrought  copper  and 
chemical  products  (dyes  tuffs,  sulphate  of  cop- 
per and  carbide  of  calcium).  The  vessels  an- 
nually at  the  port  have  an  average  total  ton- 
nage entered  and  cleared  of  about  5,000,000 
tons.  Swansea  has  municipal  tramways  worked 
by  electricity,  and  the  town  is  served  by  the 
Great  Western,  London  and  North- Western, 
Midland  and  some  local  Welsh  railways.  The 
first  charter  of  the  borough  was  granted  by 
King  John,  and  subsequent  charters  were  con- 
ferred by  Henry  III,  Edward  II,  Edward  III 
and  Cromwell.  The  copper  industry  of  the 
town  began  to  attain  importance  early  in  the 
19th  century,  and  since  about  1830  the  town 
has  rapidly  advanced  in  consequence  of  the 
development  of  this  and  other  industries.  Pop. 
114.663. 

SWANSON,  Claude  Augustus,  American 
senator:  b.  Swansonville,  Va.,  31  March  1862. 
He  was  graduated  at  the  Randolph- Macon 
College  in  1885  and  at  the  University  of  Virginia 
in  lHSo,  afterward  engaging  in  law  practice  at 
Chatham,  \  a  He  served  in  Congress  as  a 
democrat  in  1893-1905.  when  he  resigned  after 
re-election,  and  in  1906-10  he  was  governor  of 
Virginia.  In  1910  he  was  appointed  United 
States  senator  to  fill  the  unexpired  term  of 
John  VY.  Daniel,  and  was  subsequently  elected 
to  that  office  for  the  terms  1911-17  and  1917-23. 

SWANTON,  John  Reed.  American  ethnol- 
ogist :  b.  Gardine..  Me..  19  Feb.  1873.  He  was 
graduated  at  Harvard  University  in  1896,  later 
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studied  at  Columbia  University  and  took  his 
Ph.D.  at  Harvard  in  1900.  He  has  been 
ethnologist  of  the  Bureau  of  American  Ethnol- 
ogy, Washington,  since  1900.  Author  of  (Con- 
tabutions  to  the  Ethnology  of  the  Haida* 
(1905);  <Haida  Texts  and  Myths>  ,(1905); 
< Social  Conditions,  Beliefs  and  Linguistic  Re- 
lationship of  the  Tlingit  Indians5  (1904-05)  ; 
<Tlingit  Myths  and  Texts*  (1909);  (Haida> 
(1911);  Indian  Tribes  of  the  Lower  Mississippi 
Valley  and  the  Adjacent  Coast  of  Mexico* 
(1911),  etc.  He  is  joint  author  of  dictionary 
of  the  Biloxi  and  Ofo  Languages'  (1912); 
<Anthropolosrv  in  North  America*   (1915),  etc. 

SWARTHMORE      (swarth'mor)      COL- 
LEGE*  located   at   Swarthmore,  Pa.     It  was 
founded  by  the  liberal  (or  Hicksite)  body  of 
the  Society  of  Friends,  and  was  first  opened  in 
1869.    The  main  building  was  destroyed  by  fire 
in  1881,  but  was  immediately  rebuilt    The  col- 
lege now  confers  regularly  but  one  baccalaure- 
ate degree,  that  of  A.B.    This  was  the  original 
custom  until  1874,  when  the  practice  of  confer- 
ring the  three  degrees  of  A.B.,  B.S.  and  B.L., 
and  the  special  degree  of  bachelor  of  science 
in  civil  engineering  was  adopted;  in  1903  the 
college  returned  to  its  first  practice.    Courses  in 
engineering  and  mechanic  arts  are  offered,  and 
provision  is  made  for  a  special  course  leading 
to  the  degree  of  bachelor  of  science  in  civil 
engineering.    The  A.B.  course  includes  certain 
prescribed  studies,  one  major  study  in  any  one 
department  in  which  three  full  years  of  college 
work  must  be  completed,  and  electives  to  com- 
plete the  required  number  of  hours.    The  pre- 
scribed   studies   include    English,    Bible   study, 
history  or  economics,  at  least  one  language  and 
one  science,  and  mathematics,  or  engineering. 
In  the  departments  of  biology,  chemistry  and 
physics  courses  arc  planned  to  prepare  for  the 
study    of    medicine.     The   degrees   of   master 
of  arts   and  civil  engineer  are  conferred  for 
graduate  work.     Swarthmore  has  been   from 
the  first  a  coeducational  college,  being  the  sec- 
ond institution  east  of  the  Alleghany  Moun- 
tains to  offer  instruction  to  men  and  women  on 
absolutely  equal  terms.    Though  it  is  a  small 
college,  and  not  a  university,  it  is  especially  well 
equipped  for  an  institution  of  its  size,  especially 
in  the  science  and  engineering  departments.    It 
has  a  campus  comprising  more  than  200  acres, 
bordered  by  the  gorge  of  Crum  Creek,  and  in- 
cluding the  farm  on  which  Benjamin  West,  the 
artist,  was  born.    The  chief  buildings  are  Par- 
rish  Hall    (the  main  building).  Science  Hall, 
the  observatory,  the  two  gymnasiums,  the  presi* 
dent's  house  and  residences  of  the  professors, 
Wharton  Hall  (a  new  dormitory).    There  arc 
two  fellowships  and  17  scholarships,    The  pro* 
ductjve  funds  amount  to  about  $1,600,000  and 
the  annual  income  to  $170,000.  the  library  con* 
bins  35,000  volumes,   including  the   Friends' 
Historical  Ubrary,    The  student*  number  4S0 
•od  the  faculty  about  50. 

SWA8TIKA,  a  symbol  of  the  sun  in  the 
nature-religions  of  Aryan  races  from  Scan- 
dinavia to  Persia  and  India ;  and  similar  devices 
occur  in  monumental  remains  of  the  ancient 
Mexicans  and  Peruvians,  and  on  objects  ex* 
homed  from  prehistoric  burial  mounds  within 
the  limits  of  the  United  States.  The  Swastika 
consists  of  a  Greek  cross,  either  enclosed  in  a 
circle  the  circumference  of  which  passes  through 


its  extremities  0,  or  with  its  arms  bent  back 
thus  +,  and  it  is  found  invariably  asso- 
ciated with  the  worship  of  the  Aryan  sun-gods 
(Apollo,  Odin),  it  is  believed  to  represent  the 
sun.  Consult  d'Alviella,  Eugene  Goblet,  (La 
migration  des  symboles)  (Paris  1891);  de 
Milloue  Leon,  <Le  Svastika*  (in  Annales  du 
Musie  Quintet,  Vol.  XXXI,  Paris  1909)  ;  Wil- 
son, Thomas,  (The  Swastika,  the  Earliest 
Known  Symbol  and  its  Migration y  (in  United 
States  National  Museum,  Annual  Report,  1894, 
Washington  1895). 

SWAT,  swat,  India,  a  territory  or  district 
of  the  Northwest  Frontier  Province,  occupying 
the  valley  of  the  Swat  River,  north  of  Peshawar 
and  south  of  Chitral.  It  was  well  known  to  the 
ancients,  but  seldom  visited  by  Europeans  until 
the  uprising  of  the  frontier  tribes  in  1895.  It  is 
a  narrow  valley  between  lofty  mountains,  and 
inhabited  by  industrious,  liberty-loving  Afghan 
tribes.    Pop.  about  40,000. 

SWATOW,  swa-tow',  China,  a  treaty  port 
in  the  province  of  Kwang-tung,  situated  at  the 
mouth  of  the  Han  River,  175  miles  northeast  of 
Hongkong.  The  total  trade  of  the  port  amounts 
to  nearly  $34,000,000  annually.  The  chief  ex- 
ports are  sugar,  tobacco,  cloth  and  fruits.  The 
port  was  opened  to  foreign  trade  in  1858.  The 
imports  reach  annually  the  sum  of  about  $30,- 
000,000,  and  the  exports  to  $11,000,000.  Pop. 
66,000. 

SWAYNE,  swan,  Noah  Haynes,  American 
jurist:  b.  Culpeper  County,  Va.,  7  Dec.  1804; 
d.  New  York,  8  June  1884.  He  was  admitted 
to  the  bar  in  1823;  settled  in  Coshocton,  Ohio, 
in  1825;  and  was  prosecuting  attorney  of  the 
county  in  1826-29.  In  the  latter  year  he  be- 
came a  Democratic  member  of  the  legislature. 
He  was  United  States  district  attorney  for 
Ohio  in  1831-41.  He  was  an  associate  justice 
of  the  United  States  Supreme  Court  in  1862- 
81.  In  the  latter  year  he  resigned  owing  to  ad- 
vanced age. 

SWAZILAND,  swa'ze-land,  South  Africa, 
a  native  state  between  the  Drakensberg  and  Lo- 
bombo  ranges,  on  the  borders  of  the  Transvaal. 
Its  surface  is  mountainous  but  fertile,  and  it  is 
thought  to  contain  rich  gold  and  coal  deposits. 
It  possesses  fine  prairies,  which  offer  fine  pas- 
turage, especially  in  winter.  There  are  also  ex- 
tensive forests  which  contain  fine  timber  —  a 
rarity  in  South  Africa.  Water  is  plentiful,  the 
climate  is  healthful.  The  Swazis  are  a  Zulu 
tribe  and  were  subject  to  the  intrigues  of  Great 
Britain  and  the  Transvaal.  The  Boers  obtained 
supremacy  in  1895,  which  passed  with  their 
conquest  and  annexation  by  England  jn  1902. 
Authority  passed  to  the  high  commissioner  of 
South  Africa  in  1906.  The  Roman-Dutch  law 
is  in  force.  The  British  resident  commissioner 
is  located  at  Mbabane.  Area,  6,536  square 
miles.    Pop,  107,117. 

SWEABORG,  sva'fi-b6rg,  or  SVEABORG, 

Finland,  a  fortress  and  naval  arsenal,  three 
miles  southeast  of  Helsingfors,  which  it  de- 
fends, on  a  series  of  islands  in  the  Gulf  of 
Finland.  The  fortifications  are  so  important 
as  to  entitle  the  islands  *The  Gibraltar  of  the 
North.*  The  principal  works  occupy  five  is- 
lands which  are  connected  by  bridges.  The  is- 
land of  Bargo  contains  the  chief  military  de- 
partments, arsenal  and  school  of  marines;  the 
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shipping  docks  hewn  in  solid  rock,  powder 
magazine  and  the  monument  to  the  Swedish 
Field-Marshal  Ehrensvards,  who  erected  the 
fortifications.  The  strongest  fort  stands  on 
the  island  south  from  here  and  is  called  Gus- 
tavsfard.  Swcaborg  was  taken  by  the  Russians 
in  1808;  in  1855  it  was  bombarded  by  the  French 
and  English  allied  troops.  After  the  revolution 
in  Russia  in  1917  Sweaborg  was  taken  by  the 
Finns,  and  upon  the  establishment  of  Finland 
as  an  autonomous  state  it  was  incorporated 
therein.    Civil  pop.  al>out  1,000. 

SWEARING,  Profane,  the  use  of  oaths  in 
a  light  and  familiar  manner  by  way  of  assevera- 
tion or  emphasis.  As  popularly  understood, 
•profane  swearing"  involves  also  many  terms  of 
a  gross  and  obscene  character.  Profane  swear- 
ing and  cursing  are  made  punishable  in  England 
by  the  Act  of  19  Cico.  II,  ch.  xxi,  which  pre- 
scribes a  graded  tariff  of  penalties  for  offenders 
according  to  their  social  rank:  for  each  profane 
oath  or  curse  a  laborer,  soldier  or  sailor  incurs 
a  penalty  of  a  shilling;  other  persons  under  the 
rank  of  gentleman  two  shillings;  a  gentleman 
or  any  one  above  that  rank,  five  shillings.  In 
several  of  the  States  of  the  American  Union 
profane  swearing  is  variously  declared  punish- 
able by  the  statutes.    See  Blasphemy. 

SWEAT.    Sec  Perspiration. 

SWEATMAN,  Arthur,  Canadian  Anglican 
archbishop:  b.  London,  England,  19  Nov.  1834; 
d.  Toronto,  Canada,  24  Jan.  1909.  He  studied  at 
the  University  of  London  and^  was  graduated 
at  Cambridge  University  in  1859.  He  was  or- 
dained priest  in  1860  and  in  1865  he  removed  to 
Canada  where  he  became  head  master  at  Hell- 
muth  Boys'  College,  London.  Ontario,  a  posi- 
tion he  occupied  in  1865-72  and  1874-76.  He 
was  chaplain  to  the  bishop  of  Huron,  and  secre- 
tary to  the  Synod  of  the  diocese  of  Huron  in 
1872-79,  and  held  other  offices  in  the  Church. 
He  became  canon  of  the  cathedral  at  London, 
Ontario,  in  1875  and  was  made  archdeacon  later 
in  that  year.  In  1879  lie  was  appointed  bishop 
of  Toronto,  and  in  1907  he  became  archbishop, 
metropolitan  and  primate  of  all  Canada. 

SWEATING  SICKNESS,  a  febrile  epi- 
demic disease  of  extraordinary  maliguily  which 
prevailed  in  Europe,  particularly  in  England, 
at  different  periods  toward  the  end  of  the  15th 
century  and  the  beginning  of  the  16th.  It  ap- 
pears to  have  spared  no  age  nor  condition,  but 
is  said  to  have  attacked  more  especially  persons 
in  high  health,  of  middle  age  and  of  the  tetter 
class.  Its  attack  was  very*  sudden,  producing 
a  sensation  of  intense  heat  in  some  particular 
part,  whjch  heat  afterward  overspread  the  whole 
body,  and  was  followed  by  profuse  sweating, 
attended  with  insatiable  thirst,  restlessness, 
headache,  delirium,  nausea,  an  irresistible  pro- 
pensity to  sleep  and  great  prostration  of 
strength.  The  patient  was  frequently  carried 
otl  in  one,  two  or  three  hours  from  the  erup- 
tion of  tlu-  sweat.  It  seems  to  have  first  ap- 
peared in  the  armv  of  the  Karl  of  Richmond 
upon  hi>  landing  at  Mil  ford  Haven  in  I4K5,  and 
soon  spread  to  London.  This  l>ody  of  troops 
had  been  much  crowded  in  transport  vessels, 
and  u;i«  de bribed  l>y  Philip  de  (.'omincs  as  the 
most  \\t(U'In(l  tli.it  he  had  ever  beheld,  col- 
lected prol'.iMy  irotn  jails  and  hospitals,  and 
buriid  in  filth      It  broke  out  in   England  four 


times  after  this,  in  1506,  1517,  1528  and  1551. 
The  process  eventually  adopted  for  its  cure  was 
to  promote  perspiration  and  carefully  avoid  ex- 
posure to  cold.  The  violence  of  the  attack 
generally  subsided  in  15  hours.  The  disease  if 
endemic  in  parts  of  Picardy,  France,  and  in 
Italy,  being  known  in  the  latter  country  as  mili- 
ary fever.  In  1906  there  was  an  epidemic  in 
France.  It  appears  to  be  allied  to  influenza- 
Compare  the  epidemic  of  the  latter  disease  in 
the  armies  operating  in  Picardy  in  1918.  whence 
it  spread  throughout  the  world.  Consult 
Hecker,  J.  F.  K.,  epidemics  of  the  Middle 
Ages'  (London  1859)  and  Osier,  W.,  'Modern 
Medicine'   (Philadelphia  1914). 

SWEATING  SYSTEM.  Sec  Factoub 
and  Factory  Inspection;  Factory  System, 
The. 

SWEDBERG,  svad'berg,  afterward  SWK- 
DENBORG,  swe'dn-borg,  Swed.  sva'den-borg, 
Emanuel,  Swedish  theologian:  h.  Stockholm, 
29  Jan.  1688;  d.  London,  29  March  1772.  His 
father,  Jesper  Swcdbcrg,  was  a  chaplain  and 
court -preacher  to  the  king,  Charles  XI.  Swed- 
berg's  paternal  ancestors  had  been  opulent 
miners  in  the  province  of  Dalccarlia.  and  it  is 
also  claimed  that  the  heroic  blood  of  Engel- 
brccht,  who  liberated  Sweden  from  Denmark 
in  1434,  flowed  in  his  veins.  On  the  side  of  his 
mother,  Sarah  Bchm,  he  descended  from  Gus* 
tavus  Wasa,  king  of  5 widen  from  1523  to  1560. 
The  name  aSwcdberg,*  as  well  as  Swcdcnborg. 
which  was  given  to  the  family  later  when  they 
were  ennobled,  was  derived  from  "Sveden,  by 
which  name  the  homestead  was  called,  and 
which  means  a  clearing  in  the  forest  made  by 
fire. 

About  all  that  is  known  of  Swcdenborg's 
childhood  and  early  youth  is  contained  in  nu 
autobiographical  statements  made  in  two  let- 
ters, one  to  Dr.  G.  A.  Beyer,  a  celebrated 
clergyman  of  Sweden,  the  other  to  Rev. 
Thomas  Hartley,  of  the  Established  Church 
in  England.  In  the  former  he  writes: 
uFrom  my  fourth  to  my  10th  year  I  was 
constantly  engaged  in  thought  upon  God, 
Salvation  and  the  spiritual  ills  of  mankind;  and 
several  times  I  revealed  things  at  which  my 
father  and  mother  wondered;  saying,  that 
angels  must  be  speaking  through  me.  From 
my  sixth  to  my  12th  year  I  used  to  delight  in 
conversing  with  clergymen  about  faith,  saving 
that  the  life  of  faith  is  love,  and  that  the  love 
which  imparts  life  is  love  to  the  neighbor; 
also  that  God  gives  faith  to  every  one,  but  that 
those  only  receive  it  who  practise  that  love. 
1  knew  of  no  other  faith  at  that  time,  than 
that  God  is  the  Creator  and  Preserver  of  Na- 
ture, that  he  imparts  understanding  and  a  good 
disposition  to  men,  and  several  other  things 
that  follow  thence.  1  knew  nothing  at  that 
time  of  that  learned  faith  which  teaches  that 
God  the  Father  imputes  the  righteousness  of 
his  Son  to  whomsoever,  and  at  such  times,  as 
he  choose*,  even  to  those  who  have  not  re- 
pented and  have  not  reformed  their  lives.  And 
had  I  beard  of  such  a  faith,  it  would  have  been 
then,  as  it  is  now  (17o9)i  above  my  compre- 
hension." 

In  the  .second  letter  he  says:  *In  the  year 
1710  I  went  abroad  I  proceeded  first  to  Eng- 
land, ami  aftirward  to  Holland,  France  and 
(icrniany,  and  returned  home  in  the  year  1714. 
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Id  the  year  1716,  and  also  afterward,  I  had 
many  conversations  with  Charles  XII,  king  of 
Sweden,  who  greatly  favored  me,  and  the  same 
year  offered  me  an  assessorship  in  the  College 
of  Mines,  which  office  I  filled  until  the  year 
1747,  when  I  resigned  it,  retaining,  however, 
the  official  salary  during  my  life.  My  sole 
object  in  tendering  my  resignation  was  that  I 
might  have  more  leisure  to  devote  to  the  new 
office  to  which  the  Lord  had  called  me.  A 
higher  post  of  honbr  was  then  offered  me, 
which  I  positively  declined,  lest  my  heart  should 
be  inspired  with  pride.  In  the  year  1719,  I  was 
ennobled  by  Queen  Ulrica  Eleanora,  and  named 
Swedenborg;  and  from  that  time  I  have  taken 
my  seat  among  the  nobles  of  the  rank  of  knight- 
hood, in  the  triennial  Diet  of  the  Realm.  I  am 
a  Fellow  and  Member,  by  invitation,  of  the 
Royal  Academy  of  Sciences  in  Stockholm;  but 
I  have  never  sought  admission  into  any  literary 
society  in  any  other  place,  because  I  am  in  an 
angelic  society,  where  such  things  as  relate  to 
Heaven  and  the  soul  are  the  only  subjects  of 
discourse;  while  in  literary  societies  the  world 
and  the  body  form  the  only  subjects  of  discus- 
sion.* In  the  same  letter  he  speaks  of  his 
special  mission  as  follows :  ((I  have  been  called 
to  a  holy  office  by  the  Lord  Himself,  who  most 
mercifully  appeared  before  me,  His  servant,  in 
the  year  1743;  when  He  opened  my  sight  into 
the  spiritual  world,  and  enabled  me  to  converse 
with  spirits  and  angels,  in  which  state  I  have 
continued  up  to  the  present  flay  (1769).  From 
that  time  I  began  to  print  and  publish  the 
various  arcana  that  were  seen  by  me  or  revealed 
to  me,  concerning  Heaven  and  Hell,  the  state 
of  man  after  death,  the  true  worship  of  God, 
die  spiritual  sense  of  the  Word,  besides  many 
other  most  important  matters  conducive  to  sal- 
vation and  wisdom.  The  only  reason  of  my  jour- 
neys abroad  has  been  the  desire  of  making 
myself  useful,  and  of  making  known  the  arcana 
that  were  entrusted  to  me.  Moreover  I  have 
as  much  of  this  world's  goods  as  I  need,  and 
I  neither  seek  nor  wish  for  more.* 

In  the  year  1709  Swedberg  finished  his 
studies  at  the  University  of  Upsala.  In  Sep- 
tember 1710  he  went  to  London,  where  for  two 
years  he  studied  astronomy,  chemistry,  physics, 
mathematics  and  other  sciences.  Then  he  jour- 
neyed through  Holland  to  Paris  and  after  a  full 
year  of  studies  and  researches  there  proceeded 
to  Germany  in  pursuit  of  knowledge  at  the 
universities,  returning  to  Sweden  in  1715. 

During  the  following  five  years  Swedberg 
wrote  21  separate  treatises  and  works  on  vari- 
ous scientific  and  practical  subjects.  Among 
these  were  descriptions  of  his  own  discoveries 
and  inventions  in  science  and  the  mechanic  arts, 
as  the  construction  of  air-pumps,  ear-tubes  and 
flying  machines,  improvement  in  mining  and 
smelting  ores,  the  building  of  sluices  and 
canals,  the  nature  of  fire  and  color,  the  manu- 
facture of  salt,  the  regulation  of  the  coinage, 
and  various  astronomical,  geological  and  mathe- 
matical subjects,  besides  an  important  and  orig- 
inal little  work  on  ^rcmulation,*  being  a  the- 
ory of  sensation  in  the  human  body.  Up  to 
this  time  Swedberg  had  written  in  Swedish  for 
the  most  part,  but  afterward  all  his  works  were 
published  in  the  Latin  language. 

In  1719,  as  above  mentioned,  the  family  was 
ennobled  and  took  the  name  Swedenborg.    In 
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1721  Emanuel  Swedenborg  set  forth  again  on 
a  Continental  tour  of  15  months,  publishing  the 
same  year  at  Amsterdam  treatises  on  ( Chem- 
istry,* on  'Iron  and  Fire,}  and  astronomical 
and  mechanical  subjects.  At  Leipzig  in  1722  he 
published  his  Miscellaneous  Observations  on 
Natural  Things. }  Returning  to  Stockholm  he 
devoted  the  next  11  years  to  his  duties  in  the 
College  of  Mines,  his  office  in  the  Diet,  and  in 
elaborating  a  great  work  on  the  theory  of  cre- 
ation or  cosmogony  which  he  published  at 
Leipzig  in  1734  while  on  a  third  foreign  jour- 
ney. This  treatise,  the  ^rincipia,*  forms  Part 
I  of  his  Philosophical  and  Metallurgical 
Works,*  of  which  Parts  II  and  III  treat  of 
cIron)  and  ^Copper*  respectively.  The  same 
year  he  published  ( Outlines  of  a  Philosophical 
Argument  on  the  Infinite,  etc.*  The  next  year 
was  devoted  to  duties  at  home,  and  the  prepara- 
tion of  an  extraordinary  work  on  the  < Brain.* 
In  1736  he  left  Sweden  for  a  fourth  time,  trav- 
eling by  way  of  Hamburg  and  Amsterdam  to 
Pans,  where  he  remained  through  the  follow- 
ing year,  proceeding  to  Rome  in  1738.  The 
next  year  he  returned  to  Paris  and  in  1740  pub- 
lished at  Amsterdam  the  Economy  of  the  Ani- 
mal Kingdom,  Part  I.*  The  next  year  he  pub- 
lished at  the  same  place  the  second  part  of  this 
remarkable  work  on  the  composition,  essence 
and  circulation  of  the  blood;  the  arteries  and 
veins,  the  heart  and  brain;  the  circulation  in 
the  foetus,  etc.  Swedenborg*  s  ruling  aim  and 
end  in  all  his  work  now  was  to  discover,  if  pos- 
sible, the  soul.  Says  he:  ^Bending  my  course 
inward  continually,  I  shall  open  all  the  doors 
that  lead  to  her,  and  by  Divine  permission,  con- 
template the  soul  itself? 

(The  Animal  Kingdom,  >  a  great  work  elab- 
orating still  further  a  rational  and  philosophical 
view  of  human  anatomy,  was  published  in  The 
Hague  in  1744.  It  is  notable  that  many  of  the 
doctrines  in  these  books,  discoveries  and  con- 
clusions orieinal  with  Swedenborg,  have  since 
been  confirmed  by  modern  investigation,  but  the 
honor  has  been  attributed  to  others.  Among 
such  anticipations  may  be  mentioned,  the  true 
office  of  the  lungs;  the  animation  of  the  brain, 
and  of  its  coincidence,  during  formation,  with 
the  systole  and  diastole  of  the  heart,  and  after 
birth,  with  the  pulmonary  respiration ;  the  vital- 
ity of  the  blood,  etc. 

In  1745  appeared  at  London  his  ( Worship 
and  Love  of  God,*  the  last  of  his  publications 
previous  to  the  opening  of  his  spiritual  sight, 
when  he  became  a  seer  and  revelator.  He 
records  three  manifestations  of  the  Lord  to 
him  calling  him  to  his. new  office.  The  -first  was 
in  1743  in  Amsterdam  during  a  "preternatural 
sleep?  The  second  was  at  Delft  in  Holland 
in  1744  when,  as  he  says,  the  Lord  manifested 
himself  in  person  and  spoke  with  him.  aIt  was 
a  countenance  with  a  holy  expression,  and  such 
that  it  cannot  be  described;  it  was  smiling,  and 
I  really  believe  that  his  countenance  was  such 
during  his  life  upon  earth.; 

The  third  appearance  of  the  Lord  to  him, 
Swedenborg  relates,  was  in  1745  in  London 
when  the  Lord  manifested  himself  again  in  per- 
son, commissioning  Swedenborg  and  calling 
him  to  the  office  of  revealing  the  Doctrine  of 
the  New  Jerusalem.  <cFrom  that  day,®  he  says, 
<(I  gave  up  the  study  of  all  worldly  science  and 
labored  in  spiritual  things,  according  as  the  Lord 


i  write."    Then  followed 
year!   of    preparation   and    iMni 
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it  may  be  said  thai   he  was  Rifted  with 
state  of  inspiration  and  a  perception  of  the  In- 
most or  rHi-.u.i)    miis.-  cil    ilir  Word. 

From  1748  to  1756  the  'Arcana  Ccde-itta'  111 
eight  Mih.,  nuarto,  was  published  in  London 
Tins  wrk,  the  first  of  Swcdcnhorg's  TheoloR- 

ical  and  Doctrinal  scries,  sets  forth  the  internal 

■  Geaeah)  and  Exodus  as  it  wti  revealed 
to  him,  he  declares.  immediately  by  the  Lord 
alone.    Then    followed    (ITS 

Hi.ll,'    describing    the    spiritual    world    and    tilt 

life  of  nun  after  death,  a;  well  the  happy 
state  of  the  blessed  as  the  miserable,  lot  of  the 
infernal,     Tn    the    same     vcar    appeared     'The 

'The  Last  Judgment'  ;  'The  New  Jeruvili  m 
..ml  us  Heavenly  T  I.., trine'  During  1757-59 
Sweden! >•  ■■:»»'    an   . - v | ■  I . > 1 1 . i : ■ . ■  r i 

of  the  spiritual  sense  of  the  Apocalypse,  which 
work  he  left  uncompleted  adei  writing  l,'W2 
MJRt.  II  was  tniMislicd  in  1785  89.  'The  Last 
nt'  describes  that  event  itself  which,  as 
he  testifies,  Swedl  ■  : 

ual  world  in  1757,  'The  New  Jerusalem  and 
iti  Heavenly  Doctrine1  t caches  thai  the  New 
Jerusalem  nnaiis  the  New  Church  now  being 
established    hoth    in    the    natural    and    spiritual 

worlds,  the  dnctrine  of  which  is  called  Heav- 

cnly  bee  in  .;.l  will  be 

received  on  earth  by  men  of  an«clic  minds.  In 
1763  appeared  'The  Four  Doctrine*  c.f  ihe  New 

ierusah.ro:    The    Lord,   The    Sacred    Scripture, 
1  Faith,1  which  as  revealed  in  the  Word 
oi  the  Church;  and 
'The  Divine  Love  and  Wisdom1  treating  of  the 
die  Sun  of  heaven,  the  Creator  nt    iln 

i.'nnt  rsc ,  oi  the  nature  oi  H"    I  a>  in 

■  m|  ordci  in  bringing  Ultimate  finite  and 
human  creatures  into  existence  and   bej 
1764.  'Tl:.  ence1   was  published, 

showing  how  the  created  universe  is  perpel- 
:.i  tetting  forth  the  law*  o( 
God  by  which  he  governs  man  in  wan  iht-  Usui 
things  of  his  life  io  eternity.  'The  Apocalypse 
:  the  internal  and 
real  meaning  of  the  "Apc-calyp»e*  or  "HcveU- 
iion,»  describing  the  New  Jerusalem  at  to  iis 
i|iiality  of  life  among  all  W& 

Ciily  Doctrine  in  ibis  world  and  liy  obedience 
In  its  teachings  are  inaugurated  by  the  Lord 
IlltO  bit  New  Church  '  I  >■  lights  of  \\  itdom 
i  igal  Love'  (1767-6K>  letting 
torn  the  laws  in  spiritual  and  eternal 

which  must  exist   between  the  souls   ol 

ad  horrors 
of  adultery  together  with  a  prescription  of  laws 
f.ii  the  preservation  of  the  conjugal  Quality  in 
the  mind,  in  the  heart  and  in  the  life  of 
who  is  unmarried  but  who  regards  marriage 
a»  a  heavenly  and  btewed  estate  utd  condition 
Thi  Briei  l-r.-.-ihoi,  ,.i  it,,  D...  rrtne  of  the 
New  Church'    flMB-dP)  wherein  is  shown  the 

■cms*   pre- 
vailing  Ibl 

I  '.I,  both  in  the  Roman  Catholic  and 
Protestant  churches,    frnm  the  p-ntiine  doctrine 

of  the  Scripture*,     In  the  pi 

work  Swedenhon  riew  the 

clergy  of   the  Chn 

Iliedlhr  book  to  them  and  to  thcokn 


tiaries  in  Europe.    The  last  and  crow 
of  this  series  of  philosophical  and  do 
ntt  oi  the 
of   the  nature  of   the   Spiritual   Worl 
True  Chrislian    Religion   or  the  Utiiv 
ology   of    the    New    Church'     (1771) 
book  is  presented  a  general   view  of 
trine*  of   the   New  Churrh   fully  cat 
getba   uiih  wonderful  account*  of  t 
and   heard   in   the   Spiritual   World 
Swedenborg  as  a  witness  thereof. 
Among    the    writings   of   Sweden 
inee  hi*  decease  may  be  spec 
-■..,■■       i  ■  ,-  . 

prising  a  chronicle  in  ihc  form  of  n 
person!  and  things  in  ihc  Spirit!!, 
memorable  for  one  reason  or  another 
cither  met  or  was  in  some  way  cotici 
on  account  ol  his  ntiiiton 

In  annther  UUItlltmWUl  little  W 
Consummation  of  the  Age,'  etc.,  S1 
thai  now  is  the  end  of  the 
Church,  the  Second  Advent  of  the 
the  beginning  of  the  New  Church  wr, 
nified     by     bat 


•New    Jerusalem* 


Apocalypse 
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the  population  in  1917  was  estimated  at  5,757,- 
566,  of  whom  2,817,950  were  males  and  2,959,616 
females.  The  average  density  is  33.3  per  square 
mile.  For  1916  the  total  recorded  births  num- 
bered 121,214;  deaths,  77,683;  and  marriages, 
35,156,  The  same  year  10,571  persons  emi- 
grated^ 7,268  going  to  the  United  States.  The 
recent  increase  in  population  chiefly  affected 
the  larger  cities.  In  1917  Stockholm  numbered 
111323  inhabitants;  Goteborg,  191,535;  Malmo, 
35783;  Norrkoping,  55,623;  Kalsingborg,  35,- 
783;  Gafle,  36,623;  Orebro,  34,453;  Eskilstuna, 
30,111,  and  Karlskrona,  28,556. 

Between  1860  and  1916  the  town  population 
had  risen  from  434,519  to  1,617,116,  snowing  an 
increase  of  from  11  per  cent  of  the  total  popu- 
lation of  Sweden  in  the  first-named  year  to  28 
per  cent  in  1916;  and  between  1840  and  1910 
the  number  of  persons  dependent  on  commerce 
and  industry  had  risen  from  10.75  per  cent  to 
45.39  per  cent  At  the  present  time  the  pro- 
portions are  about  equal. 

Topography. —  The  coast-line,  above   1,400 
miles  in  length,  is  serrated  rather  than  deeply 
indented ;    its    bays    and    creeks,    though    very 
numerous,  having  neither  the  width  nor  tor- 
tuous lengths  by  which  the  fiords  of  Norway 
are    characterized.     The    west    coast    is    very 
rocky,   but   seldom   rises   so   high   as   30   feet. 
Along  the  south  and  southeast  coast  low  shores 
alternate  with  precipitous  cliffs,  which,  however, 
are  of   no   great   elevation.    As   above   stated 
many  islets  are  scattered  near  the  shores,  and 
these  where  they  form  the  archipelago  of  Stock- 
holm are  especially  numerous.    The  whole  of 
the  upper  part  of  the  shore  of  the  Gulf  of  Both- 
nia consists  of  sandy  alluvial  deposits,  which 
are  brought  down  by  the  rivers  in  such  quanti- 
ties that  they  seem  destined  at  no  distant  period 
to  convert  a  large  portion  of  the  gulf  into  dry 
land.     It  would  appear,  however,  that  alluvium 
is  not  the  only  agent  employed  in  carrying  on 
this  process  of  shallowing,  since  it  has  been 
proved  that  the  whole  coast  of  Sweden  is  con- 
tinually rising,  the  rise  being  greatest  in  the  north. 
The  interior  of  Sweden  is  by  no  means  gen- 
erally mountainous,  and  its  surface  has  far  less 
of  a  highland  than  of  a  lowland  character.  The 
roost  elevated  portion  of  it  commences  in  the 
west  near  the  parallel  of  62°,  and  is  continued 
north  along  the  frontiers  of  Norway,  not  so 
much  in  a  continuous  chain  as  in  isolated  moun- 
tain-masses rising  from  an  elevated  table-land, 
which,  where  loftiest,  is  at  least  4,000  feet,  and 
forms  the  base  of  several  summits  which  rise 
more  than  6,000  feet  above  sea-level,  and  owing 
lo  their  high  altitude  are  covered  with  perpetual 
snow.    The    two    loftiest    mountains,    Sarjekt- 
jakko  and  Kebnekaissc,  both  in  Swedish  Lap- 
land, attain  a  height  of  about  7,000  feet.    Other 
lofty  peaks  are  Sulitjelma  and  Sylfjellen,  be- 
tween lat.  63°  and  67    on  the  Norwegian  fron- 
tier.   These    mountains    and    their    table-land 
slope  east  toward  the  Gulf  of  Bothnia,  sending 
down  numerous  torrents,  which  in  their  course 
often  expand  and   form  chains  of   lakes   and 
dreary  swamps.    The  same  slope  is  continued 
south  of  62°  N.,  but  besides  it  there  is  a  south 
slope  which  attains  its  lowest  level  near  lat.  59° 
N.,  on  the  shores  of  the  magnificent  lakes  which 
there  stretch   ajraost   continuously   across    the 
country  east  to  west.    To  the  south  of  59°  N. 
the  country  is  generally  flat,  though  in  many 


parts  finely  diversified.  This  region  has  several 
fertile  and  well-cultivated  tracts,  but  a  good 
deal  of  it  is  covered  by  barren  sand  or  stunted 
heath,  though  interspersed  with  forests,  green 
meadows  and  cornfields.  What  is  called  the 
Plain  of  Scania,  occupying  the  whole  of  the 
south  peninsula  between  the  Sound  on  the  west 
and  the  Baltic  on  the  south  and  east,  is  gener- 
ally a  fine  tract  of  land. 

Hydrography. —  The  rivers  and  lakes  are 
numerous;  the  latter  in  particular  on  a  large 
scale,  giving  to  the  scenery  of  the  country  sev- 
eral of  its  grandest  features.  The  rivers  all 
belong  to  the  basins  of  the  Baltic  Sea  and  the 
German  Ocean.  The  former  receives  the  far 
larger  share.  To  it  belongs  the  Tornea,  which, 
rising  in  the  Norwegian  mountains,  pursues  its 
course  south-southeast  for  nearly  290  miles, 
augmented  by  numerous  large  affluents,  and 
falls  into  the  northern  extremity  of  the  Gulf  of 
Bothnia;  the  Lulea,  Pitea,  Skcllcftea,  and 
united  Windel  and  Umea,  which  flow  precipi- 
tously southeast  into  the  same  gulf;  the  Anger- 
mann,  which  flows  230  miles,  and  in  the  lower 
part  of  its  course  becomes  so  wide  and  deep 
that  vessels  of  600  tons  can  ascend  nearly  70 
miles  from  the  sea;  and  the  eastern  and  west- 
ern Dal,  which,  uniting  their  streams,  receive  the 
discharge  of  numerous  lakes,  and  pursue  a  more 
circuitous  course  than  usual  in  Swedish  rivers. 
The  principal  rivers  belonging  to  the  basin  of 
the  German  Ocean  are  the  Klar  and  the  Gota, 
the  former  of  which,  issuing  from  Lake  Famund, 
on  the  edge  of  the  Doverneld  Mountains,  fur- 
nishes Lake  Wener  with  its  chief  supply  of 
water;  while  the  latter,  which  may  be  consid- 
ered only  as  its  continuation,  discharges  it  into 
the  ocean.  The  lakes  not  only  add  to  the 
beauty  of  the  sccnerv  but  yield  large  supplies 
of  fish,  and  both  by  their  natural  depth  and  the 
canals  which  have  been  cut  to  connert  them  are 
of  vast  navigable  importance  and  furnish  a  long 
line  of  internal  communication.  In  this  way 
a  direct  channel  has  been  opened  from  Gote- 
borg on  the  west  to  Soderkoping  on  the  east 
coast,  and  communicating  with  the  important 
towns  of  Wenersborg,  Carlstad,  Mariestad, 
Jonkoping  and  Linkoping.  In  the  same  manner 
the  capital  has  been  enabled  to  extend  its  con- 
nections with  the  interior.  In  general,  however, 
the  rivers  are  too  rocky  for  navigation.  The 
largest  lake  is  Lake  Wener  (area,  2,014  square 
miles)  ;  the  next  in  size  Lake  Wetter  (715 
square  miles).  Lake  Malar,  better  known  than 
the  other  large  lakes,  from  having  the  capital 
on  its  shores,  is  also  remarkable  for  the  number 
of  islands  which  so  crowd  its  surface  that  it  is 
scarcely  possible  to  find  a  square  mile  of  open 
water.  Hjelmar,  which  has  both  a  natural  and 
an  artificial  communication  with  Lake  Malar, 
has  an  area  of  188  square  miles. 

Geology  and  Minerals. —  The  mines  of 
Sweden  arc  rising  in  importance  as  rapidly  as 
new  mining  machinery  is  being  introduced.  In 
1916  they  already  engaged  48,166  persons  and 
yielded  large  quantities  of  iron  and  other  ores, 
as  well  as  lead,  silver,  copper  and  gold.  In  the 
year  mentioned  the  amounts  in  tons  were :  iron 
ore,  6,986,298;  coal,  414,825;  zinc  ore,  60,700; 
sulphur  pyrites,  27.848;  copper  ore,  13,895; 
manganese  ore,  8,894;  silver  and  lead  ore, 
3,707;  pig  iron,  732,734;  bar  iron,  526,353.  Be- 
sides, there  were  produced  230  tons  of  gold  ore, 
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3,707  tons  of  silver  and  lead  ore,  and  8,894  tons 
of  manganese  ore.  Almost  the  whole  of  the 
country  is  composed  of  gneiss,  partially  pene- 
trated by  granite.  Patches  of  porphyry  and 
greenstone,  of  Silurian  rocks,  of  oolite,  and  of 
cretaceous  rocks,  appear  in  various  localities. 
Iron  not  only  occurs  in  l>eds  of  immense  thick- 
ness, enclosed  in  strata  of  gneiss,  but  forms 
the  principal  mass  of  whole  mountains.  The 
most  celebrated  iron-mines  arc  those  of  Dane- 
mora  in  Ian  Upsala,  where  the  iron  worked  is 
perhaps  the  best  in  the  world,  and  is  admirably 
adapted  for  steel.  The  auantity  produced, 
however,  is  much  smaller  than  in  some  other 
districts  where  the  quality  is  also  excellent. 

Climate. —  The  climate  of  Sweden  varies 
considerably  with  the  latitude  and  elevation. 
There  is  hardly  any  spring  or  autumn  interven- 
ing between  the  heat  of  summer  and  the  cold 
of  winter,  but  in  the  north  the  winter  lasts  for 
nine  months,  in  the  south  only  for  seven. 
Speaking  generally,  the  climate  of  Sweden, 
though  modified  by  the  proximity  of  the  sea, 
so  as  to  he  milder  in  all  respects  than  the  inte- 
rior of  the  northern  parts  of  the  Russian  and 
Astatic  continents,  is  much  more  extreme  than 
that  of  our  own  islands,  even  where  the  two 
countries  arc  in  the  same  latitude,  and  experi- 
ences greater  degrees  both  of  cold  and  neat. 
Hence  at  Stockholm  the  thermometer  has  been 
known  to  descend  26°  below  zero  in  January, 
and  to  rise  in  July  to  the  almost  tropical  heat 
of  96.8°.  The  climate,  however,  is  favorable 
to  health,  and  no  country  furnishes  more  nu- 
merous instances  of  longevity. 

Forestry  and  Flora.-  Most  of  the  public 
forests,  covering  an  area  of  over  19,000,000 
acres,  belong  to  the  go\  eminent  and  yield  con- 
siderable timber.  Tn  the  very  northern  ex- 
tremity of  Sweden  fine  trees  of  pine,  fir  and 
birch  are  found.  These,  however,  occupy  only 
occasional  patches,  and  the  true  forest-land 
must  be  considered  as  having  its  limit  near  64°. 
Below  this  latitude,  and  chiefly  in  the  central 
and  southern  parts  of  the  kingdom,  the  forests 
occupy  at  least  one-fourth  of  the  whole  surface, 
and  sometimes  stretch  continuously  for  80  miles 
in  length  by  20  miles  in  breadth.  Many  of 
these,  however,  consist  of  trees  of  stunted 
growth,  available  chiefly  for  domestic  fuel  or 
the  supply  of  the  smelting  furnaces,  and  seldom 
of  much  use  as  timlnT.  Forests  in  which  oak 
and  beech  are  the  prevailing  trees  occur  only  in 
the  south.  The  flora  is  of  the  post-glacial  pe- 
riod, and  of  Finnish  characteristics  rather  than 
of  more  southern  and  continental  latitudes. 
Wild  brier  berries  arc  plentiful. 

Fauna.— Among  the  larger  wild  animals  the 
wolf  and  bear  abound  in  the  forests,  and  often 
commit  great  ravage*-.  The  elk  and  deer  arc 
also  found,  but  in  more  limited  numbers.  Of 
smaller  animal>  the  most  destructive  is  the  lem- 
ming, which  at  intervals  of  years  descends  in 
immense  numbers  into  the  low  country  and  lays 
it  waste.  Among  birds  the  most  remarkable 
arc  eagles,  capercailzies  and  woodcocks. 

Fisheries.-  The  rivers  and  lakes  are  well 
stocked  with  salmon  and  trout,  but  the  fisheries 
on  the  sia-ci.ast  have  long  ceased  to  be  produc- 
tive. Herrings,  which  used  to  visii  the  coast  of 
the  Baltic,  have  almost  entirely  disappeared, 
though  large  numbers  of  a  fish  resembling 
herrings  arc  taken  along  the  east  coast.  About 
34,000  persons  find  employment  in  the  fisheries. 


Agriculture. — About  9.1  per  cent  of  the 
total  area  is  under  crop,  3.3  in  natural  meadow 
and  54.7  per  cent  in  forest,  the  latter  furnishing 
a  staple  industry.  Only  a  small  portion  of  the 
arable  land,  and  that  mostly  in  the  south,  is 
favorable  for  the  growth  of  wheat;  but  there 
is  now  a  considerable  export  of  oats  and  some 
of  other  cereals  to  Great  Britain.  Until  re- 
cently the  grain  grown  in  Sweden  did  not  suffice 
for  domestic  consumption.  Potatoes  are  grown 
in  almost  all  parts  of  the  country,  and  form  one 
of  the  main  articles  of  food  among  the  lower 
classes.  The  most  important  auxiliary  crops  are 
beet-root  for  sugar,  hemp  and  flax,  the  latter  of 
excellent  quality;  on  a  few  favored  spots  to- 
bacco, hops  and  madder  arc  grown.  Cherries. 
apples  and  pears  are  tolerably  abundant  in  the 
southern  districts.  The  principal  domestic  ani- 
mals are  cattle,  sheep  and  reindeer.  The  last 
supply  food  and  clothing  In  1917  there  were 
447,695  farms  under  cultivation,  the  products  of 
which  form  a  staple  export. 

Commerce,  Manufactures,  etc— Of  all  the 
countries  trading  with  Sweden,  Great  Britain 
is  the  one  with  which  the  largest  amount  of 
business  is  done,  Germany  coming  next.  The 
total  value  of  the  exports  to  all  countries  in 
1916  was  nearly  $206,991,000,  of  which  5  3  per 
cent  came  from  the  United  States,  the  exports 
to  Great  Britain  amounting  to  half  that  amount. 
The  total  imports  amounted  to  about  $1<M.- 
811,000  (United  States,  27.4  per  cent).  The 
principal  exports  are  timber,  iron,  butter  and 
wood  pulp;  imports,  iron  and  steel,  wrought 
and  unwrought,  coal,  machinery,  woolen  and 
cotton  goods.  Xext  to  agriculture  the  most 
important  industry  in  Sweden  is  iron-mining. 
Other  industries  now  of  some  importance  are 
iron- founding  and  engineering,  the  spinning  and 
weaving  of  cotton  and  woolen  goods,  paper- 
making,  brewing,  sugar-refining,  match-making 
and  glass-making.  In  1917  there  were  9.368 
miles  of  railways,  of  which  3,268  miles  be- 
longed to  the  state.  The  public  telegraph  and 
telephone  lines  in  1917,  341,013  miles,  belong 
wholly  to  the  state.  A  tram  ferry  service  oper- 
ates between  Trclleborg  and  Sasnetch  in 
Prussia. 

The  mercantile  marine  in  1917  engaged  2£01 
vessels  of  1,128,433  tons  burden.  The  tonnage 
entered  and  cleared  in  1915  was  28,799,114  tons. 
Gotchorg  is  the  principal  port  and  Stockholm 
comes  next. 

Weights  and  Measures.— The  denomina- 
tions ot  money  are  the  ore  and  the  irroiia,  or 
crown  (silver);  100  ore  (each" A32d.)-m  1 
krona  -  \s.  \\d.  The  greater  part  of  the  cur- 
rency, however,  is  in  paper,  which  is  circulating 
in  sums  varying  from  5  to  1,000  kronor.  The 
metric  system  of  weights  and  measures  was 
introduced  in  1883.  Among  old  measures  are 
the  skalpund  -'■'  M37  lb.  avoirdupois;  the  centner 
(100  skalpuud)  "-93.7  lbs.  avoirdupois;  the 
nylast   (UK)  centner)  *=■'■  83.67  cwts. ;   the  kanna 

4.6  pints  imperial;  the  cubic  jot  (10  kanna) 
:--5.76  imperial  gals.;  the  cubic  a/nI=>*46  gals.; 
the  foot  (fot)  11.680  inches  imperial;  the 
tunneland  or  acre       1   acre  35  poles;  the  mile 

6.64  United  States  miles,  and  the  square  mile 
"44  United  States  square  miles;  10  tinier ■■ 
1  turn;  10  turn  1  foot;  10  feet=M  stone 
(*974  United  States  feet);  10  stanger^} 
rcf.    360  rcf       1   mile 
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srnment —  The  crown  is  hereditary  in 
!  line.  The  king  must  be  a  member  of 
leran  Church,  and  has  to  swear  fidelity 
iws  of  the  land.  His  prerogatives  con- 
the  right  to  preside  in  the  high  court 
e,  to  grant  pardons,  to  conclude  treaties 
eign  powers,  to  declare  war  and  peace, 
nate  to  all  appointments  civil  and  mili- 
1  to  veto  absolutely  any  decree  of  the 

Parliament  of  the  kingdom.  He  also 
s  a  power  of  administrative  legislation. 
nces  of  the  blood-royal  are  excluded 
I  civil  employments.  The  Diet  consists 
rhambers,  which  are  both  elected.    The 

upper  chamber  consists  of  150  mem- 
he  members  are  elected  by  25  provincial 
js  (or  provincial  assemblies)  and  the 
ions    of    Stockholm,    Goteborg,    Norr- 

Malmo  and  Gefle.     All   the  members 

above  35  years  of  age,  and  a  property 
tion  is  required  to  the  taxed  value  of 
Tonor,  or  $13,885  in  real  property,  or 
ial  income  of  3,000  kronor  or  $830. 
*e  elected  for  six  years.  The  second 
,  elected  on  universal  male  suffrage 
ee.  years,  contains  230  members,  150 
by  the  rural  population,  being  one  for 

000  inhabitants;  and  80  by  the  towns, 
le  for  every  10,000  inhabitants.  Mem- 
both  houses  are  paid  1,200  kronor  or 

session  of  four  months,  in  addition  to 

1  expenses.  The  election  is  by  ballot 
sis  of  proportional  representation.  The 
e  power  is  in  the  hands  of  the  king, 
le  advice  of  a  council  of  state  consist- 
1  members,  eight  of  whom  are  depart- 
heads.  The  eight  departments  are: 
listry  of  Justice,  the  Ministry  of  For- 
fairs,  the  Ministry  of  War,  the  Min- 

Marine,  the  Ministry  of  the  Interior, 
istry  of  Finance,  the  Ministry  of  Edu- 
nd*  Ecclesiastical  Affairs  and  the  Min- 
Agricnlture.  All  the  ministers  are  re- 
?  for  the  acts  of  the  government.  The 
ration  of  justice  is  controlled  independ- 
the  government  by  the  Justitie  Kansler, 
d  by  the  king,  who  acts  for  the  Crown; 
Justitie  Ombudsman,  appointed  by  the 

0  exercises  a  supervision  over  the  law- 

nces. — A  large  part  of  the  revenue  is 
from  national  property,  including  rail- 
le  remainder  from  customs,  excise,  in- 
c,  etc.  The  total  estimated  revenue  for 
Dunted  to  $107,000,000  and  the  expendi- 
s  rather  more.  Part  of  the  expendi- 
ivil,  military  and  ecclesiastical  —  is  de- 
rom  Crown  lands  and  does  not  appear 
public  accounts.  The  public  debt  is 
!5,000.000.  Sinking  funds  are  provided 
payment  of  the  debt. 
Riksbank,  or  National  Bank  of  Sweden, 
entirely  to  the  state  and  is  managed  by 
»  elected  for  three  years  by  the'  Diet, 
ne,  the  president,  who  is  designated  by 

• 

9  and  Navy.— The  armv  has  hitherto 

1  of  enlisted  troops,  a  militia  maintained 
wners  and  Crown  domains,  and  con- 
troops,  drawn  by  annual  levies ;  but  it 

undergoing  reorganization,  which  will 
ne  years  to  complete,  the  result  being 
iase  in  numbers.  Military  service  is 
:>ry-     The  active  military  force  in  1916 


consisted  of  2,657  officers,  537  non-commis- 
sioned officers,  16,370  volunteers  and  a  con- 
tingent of  recruits.  The  total  (including  con- 
scripts) was  83,000  men.  The  naval  strength 
includes  15  armored  coast  defense  vessels, 
four  old  torpedo  gunboats,  10  torpedo-boat 
destroyers,  45   torpedo  boats  and  submarines. 

Ethnology. — Almost  all  the  inhabitants  of 
Sweden,  with  the  exception  of  the  Laplanders 
and  Finns,  found  only  in  the  north,  are  of  Teu- 
tonic origin,  and  preserve  the  original  features 
of  the  race  in  great  purity,  particularly  in  the 
central  and  southern  provinces,  where  they  are 
characterized  by  a  tall,  robust  stature,  light 
hair,  blue  eyes  and  light  complexion.  They 
are  active  and  enterprising,  and  manifest  a. 
marked  predilection  for  scientific  pursuits.  The 
state  of  morality  is  on  the  whole  favorable. 
Heinous  crimes  are  few,  but  a  great  number  of 
minor  delinquencies  figure  in  the  calendar  and 
are  evidently  accounted  for  by  the  far  too  prev- 
alent use  of  ardent  spirits;  but  a  considerable 
improvement  in  respect  of  the  consumption  of 
intoxicants  seems  to  have  taken  place  in  recent 
times. 

Religion  and  Education.— Almost  all  the 
inhabitants  belong  to  the  Evangelical  Lutheran 
Church,  which  is  the  religion  of  the  state,  at 
the  head  of  which  is  the  archbishop  of  Upsala. 
Other  religions  are  tolerated;  but  appointments 
in  the  public  service  can  be  held  by  Lutherans 
only.  Education  is  gratuitous  and  compul- 
sory. Primary  education  is  well  diffused.  In 
1916  there  were  704,000  pupils  in  the  elementary 
schools.  The  proportion  of  illiterates  among 
recruits  is  0.16  per  cent.  The  University  of 
Upsala  (2,344  students  in  1916)  has  done  much 
to  foster  the  cultivation  of  the  higher  depart- 
ments of  science  and  scholarship.  There  is  also 
a  university  at  Lund  (1,341  students  in  1916). 

Language  and  Literature.— See  Swedish 
Language;  Swedish  Literature. 

History. —  In  the  case  of  Sweden,  as  of 
many  other  countries,  the  industry  of  chroni- 
clers has  supplied  details  about  ages  with 
which  they  were  unacquainted.  These  early 
chronicles,  called  Sagas,  contain  lists  of  kings 
at  variance  with  each  other,  and  stories  of  ad- 
venture of  the  kind  to  which  the  epithet  heroic 
is  usually  applied,  in  which  it  is  impossible  to 
separate  the  fabulous  from  the  historical.  The 
first  dynasty  of  Swedish  kings,  according  to 
the  legendary  chronicles,  belonged  to  a  family 
called  Ynglings,  from  their  founder,  Freyer 
Ingve,  the  reputed  grandson  of  Odin,  from 
whom  the  family  claimed  to  be  descended.  The 
last  of  them  was  expelled  by  Ivar  Widfadm, 
representative  of  the  Danish  family  of  the 
Skioldings,  also  descended  from  Odin,  who 
united  Sweden  and  Denmark  under  one  rule. 
This  event  is  referred  to  about  630  a.d.  Near 
the  end  of  the  following  century  Ragnar  Lod- 
brok,  the  reigning  representative  of  this  house, 
fell  in  battle  on  the  English  Coast,  and  his 
second  son,  Biorn  Ironside,  inherited  Sweden, 
which  was  again  separated  from  Denmark. 
Christianity  was  introduced  under  his  grand- 
son, Biorn  II;  but  it  was  first  established  by 
Olaf,  who  reigned  in  the  beginning  of  the  11th 
century  (1001-26  a.d.).  Until  the  beginning  of 
the  12th  century  the  chronicles  contain  rival 
lists  of  kings.  From  the  first  appearance  of 
Sweden  in  history  two  rival  tribes  or  confed- 
eracies, both  of  German  origin,  the  Goths  and 
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the  Swedes,  contended  for  ascendency,  and  the 
confusion  of  the  chronicles  is  probably  due  to 
the  mingling  of  the  lines  of  separate  chiefs 
or  monarchs  reigning  simultaneously  in  differ- 
ent districts.  Emund  Slcmme.  the  last  of  the 
descendants  of  Biorn,  was  defeated  and  killed 
by  the  Goths  in  1056,  when  the  two  nations 
were  united  under  Stcnkil,  the  Gothic  monarch. 
On  the  death  of  his  descendant,  Inge  II,  in 
1129,  the  Swedes  raised  a  private  individual, 
Svcrkcr  I,  to  the  throne.  To  conciliate  the 
Goths  it  was  agreed  that  Erik,  a  descendant  of 
Stcnkil  in  the  female  line,  should  succeed 
Svcrkcr,  and  that  the  two  families  should  reign 
alternately.  This  arrangement,  which  seems  to 
indicate  that  the  power  of  the  monarchs  was 
merely  that  of  leading  chiefs,  was  continued, 
though  the  cause  of  much  dissension  and  civil 
war,  for  several  reigns.  During  the  reign  of 
Svcrkcr  the  kingdom  was  divided  into  four 
dioceses  (1152).  Erik  IX,  called  Saint  Erik, 
succeeded  about  1155.  In  his  reign  the  Finns 
were  conquered  and  converted  to  Christianity. 
Charles  \  II,  son  of  Sverker,  who  succeeded 
about  1162,  was  defeated  and  killed  by  Knut 
Erikson,  who  succeeded  in  1168.  Sverker  II, 
the  son  of  Charles,  was  likewise  defeated  and 
killed  by  Erik  X,  son  of  Knut,  who  succeeded 
him  in  1210.  John  I,  son  of  Svcrkcr  II,  and  the 
last  of  his  line,  was  succeeded  in  1253  by  Erik 
XI,  the  last  of  his,  who  died  in  1260.  Waldemar 
I,  nephew  of  Erik,  was  raised  to  the  throne  by 
election,  and  founded  the  dynasty  of  Folkungar. 
Waldemar  made  a  voyage  to  the  Holy  Land, 
leaving  his  brother  Magnus  regent,  in  1272;  on 
his  return  a  civil  war  took  place,  but  Waldemar 
abdicated  in  favor  of  Magnus  in  1279  and  failed 
in  subsequent  attempts  to  recover  the  throne. 
Magnus  assumed  the  title  of  king  of  the  Swedes 
and  the  Goths.  His  son,  Birger  II,  in  whose 
reign  the  conquest  of  Finland  was  completed, 
was  expelled  by  the  people  in  1319,  who  chose 
his  nephew,  Magnus  Suck,  an  infant,  as  his  suc- 
cessor. He  had  already  succeeded,  in  right  of 
his  mother,  to  the  crown  of  Norway,  which  he 
gave  to  his  son  Haco  in  1344.  Scania,  con- 
sisting of  the  two  southern  provinces,  Mai- 
mohus  and  Kristianstadt,  which  then  belonged 
to  Denmark,  yielded  to  him  in  1332,  but  he 
restored  them  on  affiancing  his  son  Haco  to 
Margaret  of  Denmark.  Magnus  was  deposed 
by  the  states  and  obliged  to  carry  on  a  civil 
war  for  the  crown  with  his  son  Erik,  whose 
death  again  left  him  in  possession  of  the  king- 
dom; but  aiming  at  absolute  power,  he  was 
again  deposed  in  1365  in  favor  of  his  nephew, 
Albert  of  Mecklenburg,  who  had  already  been 
in  possession,  since  1363,  of  the  supreme  au- 
thority. Albert  formed  a  league  with  Schlcs- 
wig,  Holstein,  Mecklenburg  and  the  Hansc 
town.*  against  Denmark  and  Xorway.  He  suc- 
ceeded in  driving  the  king  of  Denmark  out 
of  his  dominions,  but  was  defeated  by  the 
king  of  Norway,  who  besieged  him  in  his  own 
capital.  l*cnce  was  concluded;  but  Albert,  aim- 
ing, like  hi>  predecessor,  at  absolute  power,  made 
himself  unpopular  with  his  own  subjects,  who 
invited  Margaret  of  Denmark  and  Norway,  the 
Scmirami*  of  the  North,  who  had  united  the 
crown-*  of  these  kingdoms,  to  replace  him.  Al- 
bert, though  supported  by  Holstein.  Mecklen- 
burg and  the  Haute  towns,  was  finally  over- 
come and  returned  to  Mecklenburg.  Margaret 
succeeded  in  1389,  and  by  the  union  of  Calmar 


the  three  kingdoms  were  formally 
retaining  its  own  constitution.    Urn 
of  her  grandnephew  Erik  (1412-41) 
revolted  under  Engclbrecht  (1433). 
was  renewed  1436,  but  both  Danes  a 
revolted   against    Erik,   and   Charles 
grand  mareschal  of  Sweden,  was  chc 
His  rule  proving  oppressive,  the  joint 
conferred  in  1441  upon  Christopher  < 
nephew  of  Erik.    On  his  death  in  U 
VIII   (Knut son)  was  chosen  king  < 
Norway  also  acknowledged  him.  but 
off  the  yoke.    The  severance  of  the 
produced  a  war  with  Denmark.    Cfr 
was  stormy  and  his  subjects  repeat* 
against  him.     He  died   in   14/0.     v. 
king  of  Denmark,  had  been  crown* 
Sweden  in  1458  by  the  party  oppose 
son,  but  on  the  death  of  Knut» 
chose  his  nephew,  Sten  Sture,  adn>u> 
the  kingdom.    Christian  attempted  t< 
session  of  the  kingdom,  but  was  de 
forced  to  retire.    In  1483  John  I,  soi 
tian,   was   recognized  as   king   of    ' 
virtue  of  the  Union  of  Calmar.     1 
was  divided  between  the  Danish  •* 
tional  parties,  but  Sture  contrived  t 
administration,  and  raised  an  army  t 
Russians  out   of    Finland.     In    1493 
vaded  Sweden  with  a  powerful  an 
was  completely  defeated  at  Rotcbro,  * 
John    conferred    on    him    the    gov 
Dalccarlia :  but  the  Swedes  again  t* 
proclaimed  him  administrator  in  1501 
in  1503  and  was  succeeded  in  the  ado 
by   Svante    Sture,    who   concluded   ] 
Russia  and  formed  an  alliance  with 
atic  towns  in  order  to  prosecute  th< 
Denmark.     The  clergy  and  a  large 
the  Senate  favored  the  Danish  alhan 
peasantry  were  strongly  opposed  to 
Sture  died  in  1512  and  was  succee 
son,  Sten  Sture  the  Younger.    In  th< 
year  Christian   II   succeeded  to  the 
Denmark.    After  the  death  of  Sture 
Vasa    raised    the   peasants   of    Dale 
fcatcd   the   Danes,   and,   having  em 
Lutheran    religion,    was    crowned   1 
Protestant  archbishop  of  Upsala  in 
Lutheran   religion   was   formally  est; 
Sweden    in    1529.      Christian    II    hi 
driven  from  Denmark,  his  title  wa 
edged  by  his  successor.  Frederick  I,  ; 
was  declared  hereditary  in  his  hous< 
in  1560.    His  son,  Erik  XIV,  reigned 
years.     Erik  was  one  of  the  Candida 
hand  of  Queen  Elizabeth  of  Englan 
of  Queen  Mary  of  Scotland. 

To  balance  the  power  of  the  ff 
Erik   created   a    secondary   nobility 
duced  the  titles  of  count  and  baron 
den.     A  war  with   Russia,  undertak 
protection   of   the   Teutonic  order, 
the   acquisition   of    Ksthonia    by    Sv 
war  having  subsequently  broken  out 
mark  was.  in  the  contusion  caused  bj 
insanity,  ill-conducted,  and  resulted 
disasters  to  the  Swedes.     John  III, 
of  Erik,  succeeded  him  on  his  Tlcpc 
the   peace   of   Stettin   with    Denmar 
1570,  Sweden  renounced  her  claims  i 
and   surrendered   a   large  part  of  C 
eluding    the    west    coast    to    Denm 
treaty  was  made  with  a  view  to  I 
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Russia.    In  this  war  the  Swedes  were  success- 
ful in  foiling  the  designs  of  Ivan  IV  on  Livo- 
nia.   Peace  was  concluded  in  1582.    John  had 
married  Catherine  Jagellon.  daughter  of  Sigis- 
mund, king  of  Poland,  ana  through  her  influ- 
ence  endeavored   to   restore  the   Catholic  re- 
ligion   in    Sweden.    A    formidable    opposition 
arising,   headed   by   his   brother   Charles,   and 
the  queen   dying,   he  abandoned  the   project. 
Sigismund,  his  son,  was,  however,  brought  up 
in  the  Catholic  faith,  and  in  1587  he  was  elected 
king  of   Poland  under  the  title  of  Sigismund 
III;  John  died  1592.    Charles,  Duke  of  Suder- 
mania,  who  held  the  regency  in  the  absence 
of  his  nephew  Sigismund,  endeavored  to  de- 
prive him  of  his  crown  on  the  ground  of  his 
religion,  but  on  the  return  of  Sigismund  with 
an  army  he  was  compelled  to  relinquish  the 
government  to  him.    Sigismund,  on   receiving 
the  crown,   returned  to  Poland,  and   left  his 
uncle  Charles  regent.    Charles  again  attempted 
to  seize  the  crown  and  defeated  Sigismund  in 
the  battle  of  Stangbro  (September  1598).    The 
states  now  conferred  on  him  the  title  of  heredi- 
tary prince,  and  insisted  upon  Sigismund  send- 
ing his  son  to  Sweden  to  be  educated  in  the 
evangelical    faith.    Failing  to  comply,  he  and 
his  posterity  were  excluded K  from  the  crown, 
and  in  1604  Charles  was  acknowledged  as  king- 
elect  of  the  Swedes,  Goths  and  Vandals,  and 
his  son,  Gustavus  Adolphus,  was  recognized  as 
his  successor.    He   took   the   title   of    Charles 
IX.    From  these  events  arose  a  war  with  Po- 
land, which  was  not  terminated  by  a  permanent 
peace  till  1660.    Wars  also  with  Denmark  and 
Germany   continued   till    the    end    of    Charles' 
reign.    Charles    IX    died    1611,    and   was    suc- 
ceeded by  his  son,  Gustavus  Adolphus,  then  en- 
Raged  in  conducting  the   war  with   Denmark. 
One  of  the  first  acts  of  Gustavus  was  to  se- 
lect as  his   chancellor   Alex  Oxenstiern,   who 
became  one  of  the  first  statesmen  of  Europe. 
Failing  to  make  peace  with  Denmark,  Gustavus 
took  the  field  in  person,   and  nearly  lost  his 
life  in  the  battle  of  Widsji ;  but  in  1613  he  suc- 
ceeded through  the  mediation  of   England  in 
making  peace.    The  Russian  throne  was  then 
vacant.    The  Swedes  and  Poles  each  set  up 
candidates    for   it,   Charles   Philip,   brother  of 
Gustavus    and    Ladisiaw,    son    of    Sigismund. 
Both  had  invaded  the  country  and  made  ex- 
tensive conquests  and  Gustavus  granted  favor- 
able terms  to  Denmark  that  he  might  turn  his 
attention  to  this  quarter.    Michael   Romanoff, 
elected  in  1613,  was  compelled  to  make  peace 
with  Sweden  by  the  cession  of  all  his  Baltic 
provinces;  and  Sweden,  which  notwithstanding 
internal  troubles  had  been  advancing  in  politi- 
cal importance  since  the  time  of  Gustavus  I, 
°ow  became  the  leading  power  of  the  North. 
The  war  of  succession  with  Poland  still  con- 
tinued and  in  1621  Gustavus  turned  his  arms 
against  that  country  and  captured  Riga.    The 
war  continued  -  for  nine  years,  and  was  con- 
cluded by  the  six  years'  truce  of  Altmark  in 
1629.    Gustavus   retained   four    frontier   towns 
°f  East  Prussia. 

Sweden  was  now  about  to  take  for  the  first 
time  a  leading  part  in  the  affairs  of  Europe. 
Gustavus  had  been  watching  with  anxiety  the 
course  of  events  in  Germany,  and  haa  de- 
termined to  interfere  on  behalf  of  the  interests 
of  religion  and  the  political  rights  of  the  Prot- 


estant princes.  (For  the  events  of  this  war  and 
the  effects  of  the  intervention  of  Sweden  in 
the  affairs  of  Europe  see  Gustavus;  Prussia; 
Richeueu;  Thirty  Years'  War,  and  other 
articles).  The  body  of  Gustavus,  who  fell  at 
the  battle  of  Lutzen,  was  brought  back  to  Swe- 
den in  1632,  and  his  daughter  Christina  was 
recognized  as  his  successor.  She  was  a  minor, 
and  the  management  of  affairs  devolved  upon 
the  Chancellor  Oxenstiern.  He  confirmed  his 
alliance  with  the  German  rulers,  and  made  ar- 
rangements to  prosecute  the  war  with  vigor. 
His  power  continued  absolute  till  1644,  during 
which  time  the  war  in  Germany  continued. 
At  the  beginning  of  this  year  a  war  broke 
out  with  Denmark,  provoked  by  the  scheming 
of  the  queen-mother,  who  was  jealous  of  the 
power  of  Oxenstiern.  Denmark  was  sud- 
denly invaded  by  Torstcnson.  Christina  as- 
sumed the  reins  of  government  on  5  Dec. 
1644,  her  18th  birthday.  The  peace  party  now 
prevailed,  and  the  treaty  of  Bromsebro  was 
concluded  with  Denmark,  which  ceded  to  Swe- 
den the  greater  part  of  her  possessions  in 
Gotland,  and  exempted  Swedish  vessels  from 
Sound  and  Belt  dues.  The  peace  of  West- 
phalia, 24  Oct.  1648,  gave  Sweden  western  Pom- 
erania,  the  duchy  of  Bremen  and  other  acquisi- 
tions in  Germany,  with  a  seat  and  triple  vote 
in  the  diet. 

The  reign  of  Christina  began  under  favor- 
able auspices.  She  had  received  a  -masculine 
education,  and  showed  great  attention  to  busi- 
ness and  determination  in  supporting  her  views. 
Contrary  to  the  advice  of  Oxenstiern  she  ex- 
erted herself  to  promote  peace  l>oth  with  Den- 
mark and  Germany.  She  patronized  learning, 
and  drew  many  distinguished  men  to  her  court ; 
but  she  was  extravagant  in  her  expenditure, 
licentious  in  her  behavior,  and  soon  brought 
herself  into  inextricable  difficulties  by  the  pro- 
fusion with  which  she  lavished  the  crown  do- 
mains on  worthless  favorites.  In  these  circum- 
stances she  renounced  the  crown  in  1654  in 
favor  of  her  cousin  Charles  Gustavus,  son  of 
the  count  palatine,  professed  the  Catholic  re- 
ligion, and  after  an  extraordinary  career  died 
at  Rome  in  1689.  The  short  reign  of  Charles 
X  was  distinguished  by  some  brilliant  military 
enterprises,  which  extended  to  Poland,  Prussia, 
Russia  and  Denmark.  In  January  1658  he 
crossed  the  sea  on  the  ice,  and  occupying  the 
island  of  Ftincn  without  resistance,  advanced 
to  Copenhagen.  By  the  mediation  of  England 
and  France  peace  was  concluded  at  Rocskilde, 
8  March  1658,  Denmark  surrendering  the  re- 
mainder of  her  possessions  in  Gotland.  Charles, 
however,  had  set  his  heart  on  the  conquest  of 
Denmark,  and  was  not  long  in  recommencing 
operations  against  that  country.  He  died  sud- 
denly on  13  Feb.  1660,  leaving  a  son,  Charles 
XI,  only  four  years  of  age.  A  council  of  re-. 
gency  was  appointed,  which  soon  concluded 
peace  with  Poland,  the  emperor  and  the  elector 
of  Brandenburg.  Peace  with  Russia  was  not 
concluded  till  1661.  Sweden  formed  an  alliance 
with  England  against  Holland  in  1665,  and 
took  part  in  the  triple  alliance  against  France 
in  1668.  The  common  policy  of  Sweden  was  to 
ally  herself  with  France,  and  her  change  of 
policy  was  due  to  the  failure  of  French  subsi- 
dies. By  the  treaty  of  Stockholm.  14  April 
1672,  she  agreed  to  assist  France  if  attacked  by 
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any  German  power  during  her  war  with  Hoi* 
land.  In  consequence  of  this  treaty  the  Swedes 
invaded  Brandenburg  in  1674.  They  were  de- 
feated by  the  elector  at  Fehrlallin,  28  June 
1675.  After  this  victory  Denmark  entered  into 
a  league  with  the  elector  against  Sweden.  In 
the  hotly  contested  war  which  ensued  Sweden 
was  defeated  by  the  elector  on  land  and  by  the 
Dunes  at  sea,  but  her*  ally  was  victorious,  and 
Louis  XIV  compelled  the  elector  by  the  treaty 
of  Saint  Germain-en-Layc  to  restore  to  Sweden 
all  her  German  possessions  except  a  district 
I  ■cyclic!  the  Oder,  and  by  the  treaty  of  Fon- 
taincllcau  Christian  V  engaged  to  restore  all 
his  conquests  to  Sweden.  Peace  was  concluded 
on  these  terms  between  Sweden  and  Denmark 
at  London,  26  Sept.  1679. 

Sweden,  whose  financial  resources  were  al- 
ways limited,  had,  howe\er,  been  impoverished 
by  the  war.  and  the  nobility,  who  during  the 
minority  of  Charles  had  acquired  the  chief 
power  in  the  state,  although  the  king  had  as- 
sumed the  government  in  1672,  became  unpop- 
ular. A  revolution  was  accomplished  in  1680, 
in  which  the  states,  under  the  guardianship  of 
a  military  force,  declared  Charles  absolute  and 
irresponsible,  and  entitled  to  dispose  of  the 
government  by  his  last  will.  The  remaining 
years  of  Charles  XI  were  employed  in  organiz- 
ing the  army  and  restoring  the  finances.  He 
adopted  a  regular  system  of  conscription,  which 
greatly  strengthened  the  military  power  of  the 
nation.  He  died  15  April  1697.  His  son, 
Charles  XII,  tarn  in  1682,  was  declared  of 
age  in  November.  His  youth  induced  Den- 
mark, Poland  and  Russia  to  enter  into  a  league 
against  him  to  partition  his  dominions.  Km- 
barking  for  Copenhagen  in  17(X),  he  soon  dis- 
concerted the  plans  of  the  allies,  and  refusing 
peace  began  a  career  of  conquest,  which  after 
many  marvelous-  successes  ended  in  the  dis- 
astrous battle  of  Polta>a,  8  July  1709.  After 
an  exile  in  Turkey  he  returned  to  Sweden 
in  1714,  reconciled  himself  with  Peter  the 
Great,  and  was  pushing  the  conquest  of  Nor- 
way when  he  was  killed  at  the  siege  of  Fred- 
e ricksha  11,  JO  Nov.  1718.  The  Swedish  states 
passing  over  Charles  Frederick,  son  of  Charles" 
elder  sister,  named  the  second  sister  of  Charles, 
Ulrica  Kleonora,  queen,  who  in  1720  associated 
with  her  husband  Frederick  I.  The  revolution 
was  accomplished  so  suddenly  that  it  led  to  a 
suspicion  that  (*harW  death  had  been  antici- 
pated, and  it  has  always  been  suspected  that  he 
fell  by  the  hand  of  an  assassin.  The  new  gov- 
ernment allied  itself  with  Great  Britain,  and 
reded  the  duchies  of  Bremen  and  Vcrdcn.  the 
«aiiM«  of  quarrel  between  Charles  and  England, 
to  George  I  Peace  was  conchided  with  Po- 
land nil  the  basis  of  the  treaty  of  Oliva.  and 
with  Pin^ia,  to  which  Sweden  ceded  the  terri- 
tory betwien  the  Oder  and  the  Peene.  Stettin, 
the  islands  nf  Wollin  and  L'sednm.  etc.  B\  the 
Treaty  of  Stockholm.  12  June  1720,  Sweden 
paid  Denmark  «MM1iiO  rix-dollars,  and  renounced 
the  freedom  nt  the  Sound,  while  Denmark  re- 
stored Kiu'.t  ii  and  other  conquests  in  Pomerania 
and  eNewhetr  War  still  continued  between 
Sweden  and  I\h»m:i  It  was  concluded  by  the 
Treat v  of  X\siad\  10  Sept  1721.  Sweden  re- 
ceive 1  $2.<N  10.01  <)  f.-r  Lixotiia.  but  she  finally 
but  the  vain  a  I  ile  Baltic  provinces  for  which  <he 


had  so  long  contended.    Of  her  coi 
sia  only  restored   Finland. 

Sweden  was  now  under  the  hands 
garchy.  This  council  was  easily,  bribt 
eign  powers.  It  was  divided  into  tw< 
called  (after  1738)  the  Hats  and  Cap: 
mer  of  which  preferred  to  sell  then 
France,  the  latter  to  Russia.  On  th< 
out  of  the  war  of  the  Austrian  Succ< 
Swedes,  who  had  been  irritated  by  th 
at  the  instigation  of  the  Russian  Erapi 
of  their  Ambassador  to  the  Porte,  w 
induced  by  France  to  declare  war  wi 
The  war  on  the  part  of  Sweden,  froi 
incapacity  and  the  selfishness  of  her  ci 
was  ill  conducted.  On  the  accession 
bcth  peace  was  concluded  by  the 
Abo,  17-18  Aug.  1743,  by  which  Si 
nounced  forever  her  claim  to  the 
ceded  by  the  Treaty  of  Nystadt,  the 
of  which  was  the  main  object  of  the 
ceded  part  of  Finland,  the  boundar 
the  two  states  being  fixed  at  the  rivei 
By  the  influence  of  Russia  Adolphus 
of  Holstein  was  elected  successor  to 
ish  crown,  to  which  he  succeeded  on 
of  Frederick  in  1751.  During  this  r 
den  took  some  part  in  the  Seven  Y« 
At  home  the  country  was  distracted 
valrics  of  the  Hats  and  Caps,  and 
power  sank  to  a  shadow.  Adolphu 
1771  and  was  succeeded  by  his  son 
III.  His  reign  was  distinguished  by 
chical  revolution.  He  undertook  a  w 
Russia,  which  brought  him  fame  ir 
was  productive  of  no  other  result, 
was  assassinated  in  1792.  In  1809  his 
tavus  IV  was  deposed,  and  his  famil 
forever  incapable  of  succeeding  to  t 
(The  leading  events  of  his  reign  will 
under  Gl'siavus  IV).  His  uncle,  th< 
Sudermania,  was  declared  king  with  t 
Charles  XIII.  He  concluded  a  war 
sia,  begun  by  Gusta\us,  by  the  Treat) 
erick.sham,  17  Sept.  1809,  by  which  Su 
rendered  Finland,  the  Aland  Isles  ar 
West  Bothnia  tu  Russia.  In  1810 
elected  Jean  Baptiste  Bcrnadotte,  cro 
In  the  final  struggle  with  Napoleon  p 
1814  Sweden  joined  the  Allies,  while 
took  the  .part  of  France.  The  Ds 
driven  out  of  Holstein  by  Bernadott 
Treaty  of  Kiel  was  concluded  bet  wee 
Denmark  and  Great  Britain,  14  Jan.  1 
den  by  this  treaty  ceded  t«>  Denmar 
German  possesions  in  Pomerania.  ar 
of  Riigcn,  while  Denmark  was  cor 
cede  Norway  to  Sweden  a"  a  comper 
the  !<>»  of  Finland.  The  ce>>ion  was 
by  the  Norwegian  Storthing  on  4  i 
Greenland,  the  Fame  Islands  an< 
which  bad  belonged  to  Norway,  wet 
by  Denmark.  Sweden  now  held 
Scandinavian  Peninsula,  and  had  1c 
ulluT  Kuiopean  possesion*.  Berna 
reeded  i«»  tlit  crown  in  1818.  under  1 
Charles  XIV  I'nder  bis  reign  Si 
\.mced  greatly  in  agricultural  and 
pru.speiiiy.  IU  died  in  1844,  and  was 
by  bis  sun  (  »-i  .xt  I.  who  introduce* 
reforms  in  the  g-  <\  ernment.  (See 
He  died  8  Inly  1859,  and  was  sticccc 
son,   Charles  j.onis   Fus?«nc.  under  t 


S  WE  DENBORG  — SWEDISH   LANGUAGE 


181 


IV.  Charles  XV  died  18  Sept.  1872, 
succeeded  by  his  brother,  Oscar  II, 
ig  on  8  Dec.  1907,  was  succeeded  by 
ic  present  king  Gustav  V.  On  7  June 
ig  to  the  refusal  of  Sweden  to  grant 
consulates  to  Norway,  the  Storthing 
ly  passed  a  resolution  to  dissolve  the 
uch  was  finally  ratified  by  the  Treaty 
ad  by  both  countries  on  16  October, 
ovember  Prince  Charles  of  Denmark 
i  King  of  Norway. 

9  Sweden  experienced  one  of  the  most 
industrial   strikes   in  the  history  of 
rates.     Beginning  in  a  few  industries, 
:e   soon  involved  nearly  300,000  men 
i  for  two  months,  completely  paralyz- 
ade,  commerce  and  transportation  fa- 
d  ending  in  the  defeat  of  the  strikers, 
in  the  World  War.— The  World 
vc  it  stimulated  agricultural  production 
in  branches  of  mining,  entailed  great 
i  on  the  majority  of  the  people,  and 
demonstrations  became  frequent,  espe- 
the  urban  districts.    Up  to  the  later 
the  war  the  attitude  of  the  Court  (the 
vas    formerly    Princess    Victoria    of 
the  military  and  official  classes  gener- 
one  of  abenevolent  neutrality*  toward 
-al  Powers,  while  that  of  the  Socialists, 
neutral,   was  more  favorable  to  the 
The  strict  enforcement  of  the  British 
by   the  seizure  of   ^contraband*   de- 
•  be  sent  through  Sweden  to  Germany, 
detention  of  mails   from  the  United 
aused   intense  irritation;   and  on  the 
nd,  the  German  submarine  campaigns, 
sinking  of  Swedish  ships,  raised  con- 
feeling   against   Germany.    Sweden's 
as   a   neutral   was   seriously   compro- 
r  the  revelations  made  by  the  United 
>vernment  in  September  1917  that  the 
Foreign  Office  was  permitting  German 
lessages  from  foreign  countries  to  be 
ts  own  messages,  these  including  mes- 
om  Count   Luxburg,   German    Charge' 
s  at  Buenos  Aires,  in  reference  to  the 
)f  ships  of  the  Argentine  Republic  by 
les,  the  most  extraordinary  of  which 
his  government  that  Argentine  vessels 
tot  be  sunk  at  all,  or  asunk  without 
iny  trace*    (spurlos  versendt).    These 
ns  raised  a  storm  of  indignant  protest 
Hied  countries,  and  a  breach  of  diplo- 
lations  between  Germany  and  the  Ar- 
was  narrowly  avoided.    Two  changes 
nment  were  made  in  Sweden  in  1917, 
rn  of  the  second  of  which,  under  the 
hip  of   Mr.   Eden,  ensured  a  national 
ore  acceptable  to  the  Entente  nations, 
anpt   to   hold   an   International    Peace 
ice,   promoted   by   Socialist   groups   in 
and   neutral  countries,  was  prevented 
■iusal  of  the  French,  British  and  Italian 
ents  to  issue  passports. 
ography. —  Guinchard,     J.,     ( Sweden: 
storical     and     Statistical     Handbook1 
Stockholm  1914) ;  and  British  Foreign 
.eports:    Bald,    <  Norway,   Sweden  and 
c>  (London  1912);  Bain,  'Scandinavia: 
ral  History  of  Denmark,  Norway  and 
(Cambridge   1905)  ;   Barnes,   'Things 
Sweden*    (London  1915) ;  Drachmann 
stergaard,    ( Independent    Development 


and  Commercial  Policy  of  the  Three  Scandi- 
navian Countries1  (ib.  1915)  ;  Kennedy,  E.  B., 
<  Thirty  Seasons  in  Scandinavia  *  (ib.  1903)  ; 
Leach,  H.  G.,  ( Scandinavia  of  the  Scandina- 
vians}  (ib.  1918) ;  Stefansson.  J.,  <  Denmark 
and  Sweden>  (< Story  of  the  Nations>  ib.  1916). 

SWEDENBORG.    See  Swedberg. 

SWEDENBORGIANS.  See  Church  of 
the  New  Jerusalem. 

SWEDISH  LANGUAGE.— The  North 
Germanic  dialects  seem  to  have  differed  very 
little  from  each  other  originally.  A  fairlv  uni- 
form language  was  spoken  all  oyer  the  North 
which  in  English  and  Scandinavian  sources  is 
often  referred  to  as  aDonsk  tunga*  During 
the  Viking  age.  between  700  and  1100,  four  dia- 
lects developed  from  the  original  Old  Norse: 
Icelandic,  Norwegian,  Danish  and  Swedish. 
The  former  two  are  grouped  together  as  West- 
norse,  the  latter  two  as  Eastnorse.  Among  the 
distinguishing  features  may  be  mentioned  the 
passive  ending  -s  for  Eastnorse,  where  Nor- 
wegian and  Icelandic  have  -sk,  f.  i.  kallas  *to 
be. called*  versus  kallask.  The  Old  Swedish 
period  extends  to  the  time  of  the  Reformation 
and  covers  geographically  not  only  Sweden 
proper^  but  also  the  coast  districts  of  Finland 
and  Livonia.  Our  knowledge  of  the  earlier 
stage  of  Old  Swedish  is  based  on  Runic  in- 
scriptions which  only  in  the  13th  century  were 
replaced  by  the  Latin  alphabet.  During  the 
later  Middle  Ages  many  phonetic  changes  took 
place  which  tended  to  differentiate  Swedish 
more  and  more  from  the  other  Scandinavian 
branches,  such  as  lengthening  of  vowels,  the 
Genetive  ending  -s  instead  of  -r,  the  relative 
pronoun  sum  in  place  ofaer,  etc.  The  vocabu- 
lary absorbed  many  foreign  elements,  especially 
from  Danish  and  German,  as  f.  i.  numerous 
industrial  and  commercial  terms,  all  the  verbs 
in  -era  (—German  -ieren),  the  suffix  -het 
C=heit)t  the  prefixes  be-,  bi-,  unt-.  From 
this  somewhat  chaotic  stage  of  transition  which 
is  characterized  by  absolute  lack  of  linguistic 
norms  or  standards,  modern  Swedish  emerges 
gradually  as  a  literary  language.  The  first  com- 
plete Bible  translation  which  is  named  after 
Gustavus  I  and  appeared  in  1541  is  regarded 
as  the  first  monument  of  modern  Swedish  lit- 
erature. Throughout  the  17th  century  gram- 
marians and  punsts  made  efforts  to  create  na- 
tional standards  and  to  eliminate  foreign  ele- 
ments. In  spite  of  that,  however,  a  large  num- 
ber of  French  words  crept  into  Swedish,  es- 
pecially in  the  18th  century  and  have  maintained 
themselves  to  this  day.  The  internal  linguistic 
changes  concern  chiefly  the  simplification  of 
case  endings  or  inflections  and  the  adoption  of 
certain  sound-shifts  which  are  characteristic 
of  modern  Swedish,  such  as  the  sh-sound  for 
combinations  like  sj,  stj,  sk,  skj.  The  pronoun 
of  address  became  ni  instead  of  I.  Since  the 
middle  of  the  18th  century  Swedish  grammar 
has  changed  very  little,  while  the  vocabulary 
shows  quite  a  different  appearance,  particularly 
since  the  enormous  wealth  and  variety  of  ex- 
pression which  is  stored  up  in  the  dialects  has 
been  utilized  by  modern  writers.  The  dialects 
of  Dalarna  and  the  island  Gottland  are  es- 
pecially noteworthy  on  account  of  their  quaint- 
ness  and  archaic  character. 

Accent— Longfellow  who  first   introduced 
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Swedish  writers  to  the  American  public,  char* 
arterites  the  Swedish  language  as  soft  and 
musical  with  an  accent  like  the  l  .owl  and  Scotch. 
Jacob  Grimm  considered  it  even  the  most  musi- 
cal of  all  (icrmanic  languages,  comparable  to 
Italian  among  the  Romance  languages.  This 
musical  character  of  Swedish  is  partly  ex- 
plained from  the  fact  that  it  has  retained 
full  endings  like  -a  and  -o  in  many  posi- 
tions where  the  other  (icrmanic  languages 
have  substituted  -e  or  dropped  them  en- 
tirely. More  important,  however,  arc  the 
peculiar  laws  of  pitch  and  modulation  which 
hardly  any  other  language  has  developed  with 
such  consistency.  Certain  combinations  of 
stress  and  tone  result  in  definite  forms  of  a 
musical  cadence  of  wtonlag.n  The  simple 
tonlag*  or  acute  accent,  differs  very  little  from 
that  employed  in  other  languages,  the  com- 
pound tonlag  occurs  only  in  Norwegian  and 
Swedish:  the  voice  first  sinks  a1>out  two  tones 
and  rises  suddenly  two  or  three  tones  on  the 
second  syllable  with  a  weak  secondary  stress. 
The  question  of  accent  and  modulation  is  one 
of  the  chief  difficulties  in  the  study  of  Swedish. 
Bibliography.  —  For  history  of  the  lan- 
guage: Norecn,  A.  G.,  *De  nordiska  spraken? 
(Upsala  18S7).  By  the  same  scholar  the  au- 
thoritative grammar,  (Vart  sprak*  (Stockholm 
1903  et  sen,.).  A  shorter  grammar  in  Swedish  is 
by  Sundcn,  D.  A.,  (Svensk  spraklara*  (Stock- 
holm 18S5).  For  pronunciation  and  accent  con- 
sult Storm's  article  (()m  Tonelaget  i  de  skandi- 
naviske  Sprog*  (Giristiania  1&47).  Also 
Sweet's  treatment  in  the  Transactions  of  the 
Philological  Society  (London  1877).  Two 
practical  grammars  for  American  students  are 
Yixncr,  11.  !.,  'A  Brief  Swedish  Grammar* 
(Rock  Island,  111.  1/>14)  and  Klm<juist.  A.  L., 
^EUmcntary  Swedish  Grammar*  (Chicago 
1914).  The  official  dictionary  of  the  Swedish 
Academy  is  still  in  progress,  ^rdbok  ofver 
svenska  spraket*  (Lund  IX<)3  et  scq.).  For  dia- 
lects consult  Kietz.  J.  K.,  'Svcnsk  Dialcctlcxi- 
kon*  (Malmo  1N67).  For  ctjmologv  Tamm, 
F..  'F.tyniologi^k  svcnsk  ordbok*  (Stockholm 
lf*>0).  F<»r  American  readers  Bjorkman, 
'Swedish-Kuglish  Dictionary  *  (Stockholm 
18SO)  and  Wendstrom  and  Lindgrcn,  'English- 
Swedish  Dictionary*   (Stockholm  1889). 

Kw.M.n  A.  BorcKE, 
German  Department,  University  of  Michigan. 

SWEDISH  LITERATURE.  The  intel- 
lectual life  of  the  North  has  been  at  all  times 
more  or  less  dependent  on  central  Europe,  es- 
pecially oti  German  and  French  civilization. 
Swedish  literature  shows  these  influences  in  a 
marked  deuree  and  has  only  within  the  last 
e em  ration  produced  writers  of  distinct  origi- 
nality and  more  than  national  significance.  The 
mediaeval  period  appears  rather  meagre  as 
compared  with  tho^e.  of  Norway  and  Iceland. 
Codis  of  law-*,  chronicles,  legends  of  saints, 
adaptations  of  chivalrous  romances  and  didactic 
writings:  the*e  <>r  similar  categories  cover  a 
literary  acti\ity  which  is  altogether  imitative 
and  ehietly  nf  philological  interest.  Among  the 
historiral  do  -iirnnits  mav  bo  mentioned  the 
Erics-chronicle,  cuxeriim  the  peiiod  from  1230- 
13.20.  the  New  tiiMniirle  114**0 >  and  the  so- 
called  Small  Khwnechmnich*  which  contains 
some  interesting  autobiographies  of  Swedish 
king*.    The    most    conspicuous   religious   char- 


acter of  the  later  Middle  Ages  was  Sunt 
Birgitta  who,  after  an  extended  experience  as 
wife  and  mother,  turned  her  mine  to  things 
spiritual,  undertook  reforms  of  all  IrimUi 
founded  a  religious  order,  came  in  touch  with 
the  leaders  of  German  mysticism  and  dice 
1373  in  Rome.  She  contributed  to  Swedish 
literature  a  volume  of  visions  or  « revelations* 
which  in  spite  of  their  abstmseness  exhibit  a 
remarkable  power  of  imagination.  Her  personal 
influence  and  the  activity  of  the  Birgitta  order 
which  was  centred  in  Vadstena,  can  lie  traced 
through  the  whole  intellectual  life  of  the  North, 
especially  in  the  direction  of  building  up  a 
national  church  and  encouraging  the  use  of  the 
mother  tongue.  The  ballad  literature  of  the 
14th  and  15th  centuries  is  not  as  extensive  as 
that  of  Denmark  or  Germany,  but  corresponds 
otherwise  in  subject  and  form.  Many  of  these 
lays  and  ballads  wandered  evidently  from  one 
country  to  the  other  and  exist  in  numerous 
versions.  More  than  60  have  licen  counted  of 
the  famous  ballad  'Elveskud*  (translated  by 
Herder  as  (Erlkings  Daughters')  which 
describes  the  dangerous  lure  of  dancing  elves. 
The  Swedish  ballads  have  been  collected  bf 
Gcijer  and  Afzdius  as  *  Svenska  folk  visor1 
(new  edition  by  Bcrgstrom.  1880). 

Swedish  thought  and  literature  received  a 
powerful  stimulus  from  the  gradual  adoption 
of  the  Lutheran  faith  in  the  course  of  the  16th 
century.  This  movement  is  closely  associated 
with  the  names  of  the  brothers  Petri,  Olavus 
and  Laurentius,  and  of  Laurentius  Andreae. 
All  three  of  them  contributed  to  the  transla- 
tion of  the  Bible  which  appeared  complete  in 
Upsala  in  the  year  1541  and  which  for  the  his- 
tory of  the  literary  language  in  Sweden  mav 
claim  a  similar  position  as  Luther's  translation 
for  German.  Apart  from  a  rich  controversial 
literature  called  forth  by  the  religious  move- 
ment, we  meet  with  attempts  in  the  dramatic 
field,  such  as  treatment  of  biblical  stories,  alle- 
gories and  school  comedies.  The  most  versatile 
writer  of  this  period  is  Johan  Mcssenius  who. 
among  other  things,  planned  a  systematic 
dramatization  of  subjects  taken  from  Swedish 
history  but  who  only  completed  six  of  such 
plays. 

The  heroic  century  of  Modern  Sweden,  the 
age  of  Gustavus  Adolphus  and  Charles  XIL 
proved  to  lie  relatively  unproductive  in  the  field 
of  literature.  The  dominant  influence  of 
Renaissance  poetics  throughout  the  17th  century 
discouraged  spontaneous  expression  and  es- 
tablished in  most  European  countries  classicisuc 
standards  and  a  rule  of  formalism.  Sweden 
reveres  her  w  father  of  literature*  in  Georg 
Stjcrnhjolm  (15,'K-1672)f  a  stern  disciplinarian 
who  aimed  at  purity  of  language  and  formal 
perfection.  He  wrote  a  number  of  epic  and 
didactic  poem*  of  an  allegorical  character, 
among  them  his  famous  c  Hercules  at  the  Croat- 
road'  and  distinguished  himself  besides  as  a 
scholar  and  scientist  in  many  fields.  He  intro- 
duced a  number  of  classic  and  romantic  metres 
into  Swedish  poetry  and  handled  them  with  re- 
markable skill.  His  contemporary  Gunnar 
DahNtjerna  employed  e\cn  the  Ottave  rime 
(with  six  iambic  feet)  in  his  patriotic  poem 
'Kungaskald.'  and  i<  still  appreciated  as  the 
author  of  'Ciotha  Kampcvisa*  in  which  Charles 
XII    and    Peter    the    Tsar    are    the    leading 
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*s.   The  greatest  metrical  genius  of  his 

Johan   Runius    (d.   1713),   while  the 

Jacob    Frese    shows    more    natural 

uent     Samuel    Columbus   and   Jesper 

\  contributed  some  of  the  most  popular 

hymns.     The  anatomist  and  botanist 

idbeck    (1630-1702)    still   arouses   our 

the  author  of  the  treatise  (Atlantika> 

he  tried  to  prove  that  Plato's  Atlantis 

ical  with  Sweden  and  that  here  or 

else  must  have  stood  the  cradle  of 

on.     Rudbeck  taught  at  Upsala  which 

ic  reign  of   Queen  Christine  had  be- 

^reat  centre  of  learning  and  attracted 

nly  scholars  from  all  parts  of  Europe, 

m  like   Descartes,   Hugo   Grotius  and 

literary  sceptre  of  Stjemhjelm  as 
in  the  republic  of  letters  passed  later 

hands  of  Olof  von  Dalin.  (170&-63) 
his  literary  style  and  ambitions  might 
ared  with  the  English  rationalist  Pope, 
in  his  career  by  editing  a  periodical 
edish  Argus  which  was  modeled  after 
s  Spectator,  and  developed  later  into 
lent  prose  writer  and  brilliant  satirist. 
ja  om  Hasten*  (*tale  of  the  horse")  is 
oyable  as   a   specimen  of   rationalistic 

allegory.  While  Dalin  leaned  at  first 
sh  models,  the  literary  taste  of  the  age 
d  on  the  whole  to  be  French,  first  in 
ner  of  Voltaire  as  in  the  case  of  the 
i*  Creutz  and  Gyllenborg,  or  of  Kell- 
d  Leopold,  later  in  the  manner  of 
i  whose  theories  were  introduced  into 

by    Thomas    Thorild.      Among    the 

productions  of  this  school  deserve 
nentioning  Creutz*  <Atis  and  Camilla,* 
ing  idyl  in  the  style  of  Gessner,  Kell- 
Nya  Skapesen*  (the  new  creation), 
llenberg's  novel  'Min  Son  pa  Gale j  en y 

on  the  galley),  a  great  favorite  to  this 
account  of  its  splendid  humor.  King 
j  III  (1771-92),  nephew  of  Frederick 
tt  and  one  of  the  most  gifted  rulers  of 

did   not   only    further   the   arts    and 

in  the  most  generous  way,  but  wrote 
patriotic   plays   of    considerable   merit. 

Gustavus'  immediate  friends  who  at- 
emporary  fame  are  Count  Ehrensvird, 
)xenstjerna,  Bengt  Lidner,  the  poet  of 
it  and  passion,  G.  Adlerbeth,  author  of 

Illrada,*  the  most  famous  Swedish 
of  this  age.  The  revolutionary  pathos 
unas  Thorild  inaugurates  the  new 
ilism  in  Sweden  which  worshipped  at 
e  of  Rousseau,  Klopstock  and  Ossian. 
entering  upon  this  new  phase  a  word 
>  be  said  about  the  most  unique  lyric 

this  century  .who  is  still  dear  to  the 
>f  his  countrymen:  Karl  M.  Bellman 
>).  He  belongs  with  Robert  Burns,  or 
nch   vagabond    Villon  to  the  class  of 

bohemians  who  seem  to  be  entirely 
m  the  shackles  of  school  or  convention, 
?eal  to  us  more  like  voices  of  nature 
ediate  transcripts  of  the  life  around 
Bellman's  best-known  poems,  among 
ose  dramatic  sketches  of  tavern  life, 
tained    in    the   collection:      Fredman's 

They  seem  more  like  free  improvisa- 
an  finished  works  of  art,  but  it  is  this 
ul   freshness   and   bold  impressionistic 


manner  which  fascinates  the  modern  reader  as 
much  as  their  original  audience. 

The  transition  from  the  older  18th  century 
formalism  to  the  Romantic  age  in  Sweden 
presents  quite  a  dramatic  spectacle.  The  first 
writers  who  showed  a  more  adventurous  spirit, 
were  Franzen  and  Wallin,  the  latter  still  known 
as  the  editor  of  the  Swedish  psalm-book  and 
as  the  author  of  a  glowing  ode  addressed  to 
George  Washington.  After  the  revolution  of 
1809  the  Swedish  Academy  ceased  to  be  arbiter 
of  public  taste,  and  soon  the  leading  writers 
of  the  Romantic  movement  in  Germany  were 
eagerly  studied  and  imitated.  Two  parties 
formed  and  carried  on  a  lively  feud  for  a  num- 
ber of  years :  the  Phosphorists,  so  called  after 
their  periodical  Phosphorus,*  were  more  in- 
terested in  the  speculative  elements  of  German 
mysticism,  as  represented  by  Schelling  or 
Noyalis,  the  Gothicists  wished  to  strengthen 
national  ideals  and  to  revive  the  old  sagas  and 
ballads  of  the  romantic  Middle  Ages.  The 
head  of  the  first  group  was  Peter  Atterbom 
(died  in  1855),  whose  phosphorescent  visions 
recall  somewhat  the  ethereal,  transcendent 
style  of  Shelley  or  Keats.  Other  members 
were  Nyberg,  Dahlgren  and  Stagnelius,  a 
mystic  and  seer,  reminding  of  Blake.  The 
leading  minds  of  the  Gothicists  were  Erik 
Geijer,  equally  great  as  poet  and  historian,  Per 
Ling  who  tried  to  revive  the  old  saga  style, 
and  his  much  greater  follower  Esaias  Tcgner, 
author  of  the  Frithjofs  Saga,  Sweden's  national 
epic.  Somewhat  independent  of  either  school 
remained  Karl  Nicander  who  selected  chiefly 
Italian  subjects  and  themes  for  his  poetry,  Chr. 
Fahlcrantz,  still  quoted  as  a  humorist,  and 
Johan  L.  Almquist  (1793^1866),  an  erratic 
genius  who  combined  exquisite  delicacy  of  senti- 
ment (as  in  his  collection  of  lyrics:  Tornrosens 
])ok)  with  an  extravagant,  even  lawless 
imagination  and  quite  heterodox  views  on  love 
and  marriage. 

The  chief  by-product  of  the  Romantic  move- 
ment, the  historical  novel,  flourished  in  Sweden 
perhaps  even  better  than  in  England  or  Ger- 
many. GumSlius,  Crusenstolpe,  Ridderstad, 
Sparre  and  many  others  have  contributed  to 
this  genre.  The  Finlander  Topelius'  so  called 
( Surgeon's  Stories*  which  cover  nearly  two 
centuries  of  Swedish  history,  were  widely  read 
in  this  country  at  one  time,  but  slumber  now 
peacefully  on  the  shelves  of  our  libraries  side 
by  side  with  Rydberg's  famous  novel  (The 
Last  Athenian. >  and  with  Frcderika  Bremer's 
once  so  popular  stories  and  sketches  of 
Swedish  home  life.  The  last-named  writer  ap- 
pears already  quite  emancipated  from  Romantic 
doctrines  and  points  toward  the  coming  age  of 
Realism.  Swedish  literature,  as  may  have  been 
noticed,  is  immensely  rich  in  the  field  of  lyric 
poetry,  whereas  the  realistic  novel  of  the 
Dickens  or  Eliot  type  is  rather  poorly  repre- 
sented. Fr.  Cederborgh,  Karl  Wetterberg, 
August  Blanche,  Sofie  von  Knorring  and  a  few 
others  present  various  aspects  of  Swedish  life 
and  society  in  their  novels.  The  realistic  note 
which  had  already  been  heard  in  the  poems  of 
Anna  Lenngren  (died  1817),  becomes  more 
and  more  prominent,  and  is  reinforced  by 
humor  and  satire  in  the  songs  of  W.  von  Braun, 
Wennerberg,  Sturzenbecker,  and  the  witty  im- 
provisations of  Johan  Wadmon.    But  all  these 
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minor  talents  disappear  by  the  side  of  the 
greatest  poetic  realist  of  his  age:  Johan  L. 
Kuneberg,  the  pride  of  Finland.  His  chief 
work  is  a  collection  of  patriotic  poems  and 
ballads:  < Ensign  Stals  Tales,'  which  were  in- 
spired by  the  second  Finnish  War  in  1809,  and 
are  rightly  considered  the  most  beautiful  trib- 
ute that  has  ever  been  paid,  to  the  patriotic 
enthusiasm  of  a  small  nation.  The  idyls  'Elk- 
hunters'  and  'Hanna*  show  the  influence  of 
Goethe's  epic  style  and,  with  a  large  number 
of  exquisite  lyrics,  give  evidence  of  Runeberg's 
remarkable  power  to  invest  the  simplest  and 
most  primitive  aspects  of  life  with  genuine 
pathos  and  poetic  dignity.  He  deserves  to  be 
classed  in  this  respect  with  poets  of  the  rank 
of  Goethe  or  Wordsworth.  Kuneberg  taught 
for  many  years  in  Borga,  Finland,  and  died  in 
1877. 

Two  years  after  Runeberg's  death,  in  1879, 
there  appeared  a  novel  in  Sweden  under  the 
title  (The  Red  Room>  by  August  Strindberg, 
which  inaugurated  a  new  type  of  Realism  and 
a  new  literary  era.  A  few  years  later 
Geijerstam  attempted  in  his  first  novel  'Erik 
Grane*  to  epitomize  the  great  intellectual  and 
social  revolution  which  had  gradually  spread 
fnom  one  country  to  the  other  and  was  in- 
spired by  three  constructive  ideals:  a  political 
and  social  democracy,  a  reconciliation  of  science 
and  religion,  and  a  new  aesthetic  creed  which 
subordinated  beauty  to  truth.  The  command- 
ing figure  in  this  movement  is  August  Strind- 
berg, cpochmaking  in  all  fields  of  literature 
and  at  all  times  a  seeker  of  truth.  Most  of 
his  writings  are  now  accessible  in  English 
translations.  Gustav  af  Geijerstam  (1858- 
1909)  who  as  a  novelist  has  gained  great 
popularity  both  in  Sweden  and  Germany,  is 
practically  unknown  to  the  American  reader. 
This  may  be  explained  from  the  distinctly 
national  or  even  provincial  character  of  his 
art,  partly  from  the  peculiar  inwardness  and 
subtlety  of  his  analysis  which  avoids  striking 
plots  or  situations  and  instead  delves  down 
into  the  deeper  strata  and  hidden  recesses  of 
soul  life.  However,  such  stories  as  Astray  in 
Life,1  < Pastor  Hallin,'  or  some  of  his  short 
stories  deserve  to  be  translated  and  might  ap- 
peal more  than  some  of  Strindberg's  rather 
morbid  productions.  Among  the  younger  fol- 
lowers of  the  new  realism  may  1*  mentioned 
Albert  Engstrom,  editor  of  the  periodical 
'Strix*  and  known  through  his  descriptions  of 
peasant  life,  sailors  and  fishermen.  Two  Swed- 
ish American  novels  may  lie  added,  one  by 
Hilma  Angcred-Strandl>erg,  called  'The  New 
World'  describing  the  struggle  and  failure  of 
two  people  who  have  come  to  this  country, 
the  other  by  Helming  Bergcr.  'IsaiP  which 
contains  a  splendid  description  of  Chicago  as 
the  ureat  melting  pot  of  races.  The  influence 
of  Maupassant  and  Flaubert  is  noticeable  in 
Hjalmar  Soderberg's  clever  sketches  of  Stock- 
holm society  ( 'Historicttcn*  and  'Blunders'), 
as  well  as  in  his  novel  'Martin  Birk's  Youth.' 
a  story  of  disillusioned  youth.  Sigerid  Siwcrtz. 
a  short  story  writer,  seems  to  develop  in  a 
similar  direction,  as  f.  i..  in  his  collection  *The 
New  Robinson. ' 

Since  18°0  the  pendulum  seems  to  have 
swung  back  in  the  opposite  direction  of  an 
idealistic  or  neo  romantic  interpretation  of  life. 


Such  is  the  literary  creed  of  Sefma  L 
the  leading  writer  of  the  day,  whose  w 
tales  from  Gosta  Berling  to  the  V     if 
PortugalkV  are  being  read  in  many 
Her   art   certainly   bears   out   Walter 
definition  of  the  romantic  as  <stra 
to   beauty.'      Far   less   known   is    . 
Heidenstam,   author   of   the    'Karolwc 
series  of  tales  grouped  around  the  herd 
of  Charles  XH.     This  book  has  aire 
come  a  classic.    Oscar  Levertin  (died  i 
may   be    regarded   as   the    leading   cri 
essayist  of  this  school.    His  earlier  ryr 
those  of  HeidenstanVs,  reveal  a  dreamy 
ing  mysticism   and  great  delicacy  of 
Even   more  elusive  are  Ola   Hansson'j 
pretations  of  nature  and  soul-life  in  his 
tiva    amorosa>    and    'Young    Of  eft's 
(transl.  by  G.  Egerton).     Per  Hallstr 
attracted  attention  as  a  stylist  of  pn 
individuality  and  a  lover  of  southern  U 
a    number   of   delicately  chiseled   stori 
sketches.    His  prose  writings  correspoi 
what  to  the  lyrical  poetry  of  Count  » 
(died    1903),   which  is  distinguished  b 
formal  beauty  and  its  rich  cultural  sag 
ness.     Quite  an  opposite  type,  though 
great  in  his  way,  is  Gustaf  Frdding  (cue* 
who  renewed  the  impressionism  of  Be 
his  model   Robert  Burns  but  covers  a 
range   of   experience.     He   is   an   en 
worshipper  of  life  tempered  by  an  eUs 
irony  and  even  cynicism.     ('Guitar  ; 
coraion*    1891).     The  youngest   peneu 
represented  by  the  Finlander  Gnpen 
naturalists   Baath  and  Bo  Bergman,  •. 
mund  Agrell,  a  follower  of  HaUstrom. 
day  novelists  are  Sven  Lidman   (the 
Swedish  nobility),  Gustaf  Janson   (cot 
tan  and  visionary).  Mathildc  Roos  (co 
tive).    A  group  of  writers  make  Nor: 
country  of  sawmills,  the  background  « 
novels,    like    Erik    Forsslund   in    'Storf 
Martin    Koch,   Olaf   Hogberg,   L.   Nor 
The  drama,  at  all  times  strangely  unprc 
in  Sweden,  has  little  to  show,  since  the 
Strindberg,  but  temporary  successes  lik 
Strom's  charming  'Venetian  Comedy,* 
Morlander's   'Rococo*   and  Soderberfr*] 
trud>  (1906).  The  most  promising  drai 
the  day  is  Ernst  Didring. 

Bibliography.— The  best  anthol 
'Lasebok   i    svensk    littcratur'    by    t__. 
Ucrgstadt  and  Bendixson  (Stockholm  U 
older  histories  of  literature  may  be  n 
Malmstrom,    Grunddragen    af    svci 
hetens    historia,    Oerebro    1866-69.       i 
modern  book  is  the  (IUustrerad  sve 
turhistoria>   by  Schuck  and  YVarbutg   \ 
1912- 16 ) .  The  only  English  treatment  of  J 
literature,  but  extending  only  to  1880,  i 
found  in  Horn's  'History  of  the  Lit  era 
the  Scandinavian  North >  (translated  by  1 
Anderson.  Chicago  1884).     It  contains  t 
and    quite    extensive    bibliographical 
especially  in  the  field  of  English  tram 
Very  few  articles  have  appeared  in  Ai 
magazines  within  the  last  20  years,  one  t 
I  oe.  Silhouettes  of  some  Swedish  writers 
Bookman  (October  1906)  ;  another  by  I 
Gustaf   Eroding   (in  the-  Xorth  A  merit* 
204).    G.  Brandes  has  written  short  es 
number  of  modern  Swedish  writers  * 
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found  in   Vol.   Ill   and  XVII  of  his 

xlc   Skriften.*     Runcberg  is  treated  by 

in  his  'Northern  Studies,*  London  1879. 

ral  reference  consult  the  svensk  bok- 

v1866  et  seq.)  and  the  arskatalog  for 

•  bokhandeln. 

EWALD  A.  BoUCKE, 

tan  Department,  University  of  Michigan. 

TODISH  MOVEMENT-CURE,  a  sys- 
E   therapeutics  devised  by  Pehr  Henrik 
1776-1839),  a  Swedish  poet,  and  fostered 
rveloped  by  the  Swedish  government.    It 
s  of  remedial  or  localized  movements  of 
s  to  restore  the  normal  movement  of  the 
ts   of  cells  when  it  has  become  disar- 
.    This  method,  as  variously  modified  by 
/elopment  of  modern  mechanotherapy,  is 
Associated  with  massage.    The  muscular 
tents    (active  or   passive)    are   effected 
by  various  machines  or  by  the  hands  of 
terator,  which   flex,   extend,   twist,   tap, 
rub  and  roll  the  various  muscles.    The 
ih   movement-cure,    or,    to    speak  more 
r,    the   movement-cure   in   general,   em- 
scientific  and  valuable  modes  of  treat- 
But  their  application  requires  good  judg- 
If   properly  used,   mechanotherapy   as 
r  employed  improves  the  nutrition  of  the 
body,  relieves  congested  and  engorged 
and  tends  to  restore  animal  heat  to  its 
point.    Improperly  used,  such  methods 
o  much  harm.     See  Mechanotherapy; 
peutics. 

rEENY,  Thomas  William,  Irish-Ameri- 
iitary  officer:  b.  Cork,  Ireland,  25  Dec. 
I.  Astoria,  L.  I.,  10  April  1892.  He  came 
United  States  in  1832  and  settled  in  New 
where,  after  finishing  his  education,  he 
•prenticed  to  the  printing  business.  He 
Jentified  himself  with  the  military  com- 
of  the  city  and  at  the  breaking  out  of 
srican  War  in  1846  became  second  lieu- 
in  the  First  New  York  Volunteers,  com- 
i  by  Col.  Ward  B.  Burnett.  Lieutenant 
r  participated  in  all  the  battles  of  the 

r  under  Gen.  Winfield  Scott  from  the 
Vera  Cruz  to  the  storming  of  Churu- 
where  he  was  twice  severely  wounded, 
his  right  arm  20  Aug.  1847.    On  his  re- 
New  York,  in  1848,  he  was  given  a  re- 
ball  at  Castle  Garden  and  was  presented 
1  by  the  Corporation  of  New  York.    He 
igaged    in    almost    constant    operations 
the  Yuma  and  other  Indian  tribes  until 
1  of   1853,  when  he  was  sent  to  New 
>n  recruiting  duty.    In  1854  he  was  or- 
to    Fort    Pierre,    Nebraska    Territory, 
he  took  part  in  the  Sioux  campaign  of 
»  as  aide  to  Gen.  William  S.  Harney. 
Jan.  1861  he  was  promoted  captain,  scc- 
antry,  and  soon  after  was  sent  to  Saint 
Mo.,  by  order  of   General   Scott,  and 
in  command  of  the  arsenal,  which  he 
ry  threatening  to  explode  the  40  tons  of 
stored  there  in  case  the  Secessionists 
i  him.    He  was  at  the  capture  of  Camp 
i,  where  he  was  second  in  command  of 
on  forces  and,  owing  to  the  disability  of 
Lyon,  carried  on  the  negotiations  which 
about    the    surrender.      He    became 
T-general    of    Missouri    Volunteers    in 
61.     Previous  to  the  battle  of  Wilson's 
when  General  Lyon  had  expressed  his 


intention  to  retreat,  he  prevailed  upon  Lyon  to 
remain  and  give  the  enemy  battle.  In  the  subse- 
quent battle  he  led  the  Second  Kansas  Regiment, 
and  was  severely  wounded  in  the  right  leg.  He 
accepted  the  colonelcy  of  the  52d  Illinois  Volun- 
teer Infantry  in  January  1862  and  after  the 
capture  of  Fort  Donelson  had  charge  of  5,000 
prisoners  of  war.  Toward  the  close  of  the  first 
day  of  the  battle  of  Shiloh,  where  he  com- 
manded a  brigade,  his  command  occupied  a 
ravine,  the  defense  of  which  was  entrusted  to 
him  by  General  Sherman,  who  afterward  said: 
aHe  held  it.  and  I  attach  more  importance  to 
that  event  than  to  any  of  the  hundred  achieve- 
ments which  I  have  since  heard  'saved  the 
day.*  *  General  Sweeny  was  commissioned 
brigadier-general  of  volunteers  29  Nov.  1862 
and  was  engaged  in  protecting  the  Memphis  and 
Charleston  Railroad.  He  was  promoted  major 
16th  United  States  Infantry  20  Oct.  1863  and 
was  present  at  the  fighting  at  Iuka  and  the 
siege  of  Corinth.  In  the  Atlanta  campaign  he 
commanded  the  second  division,  16th  Corps, 
Army  of  the  Tennessee.  He  participated  in 
the  battle  of  Resaca  and  at  Lay's  Ferry  forced 
a  passage  across  the  Oostenaula  River  and 
fought  a  battle  that  compelled  Gen.  Joseph  E. 
Johnston  to  retreat  with  his  army.  He  took 
part  in  the  battles  of  Dallas  and  Kenesaw 
Mountain,  the  actions  at  N  idea  jack  Creek, 
RufPs  Mills,  Rome  Cross  Roads,  Calhoun's 
Ferry  and  other  engagements,  and  at  the  battle 
of  Atlanta  22  July  1864  he  repulsed  the  enemy 
with  great  slaughter,  capturing  four  battle-flags 
and  900  prisoners.  In  1866  he  was  engaged  in 
the  Fenian  invasion  of  Canada.     During  this 

Seriod  he  was  out  of  the  national  service,  but 
e  was  reinstated  by  the  President  ana  or- 
dered tothe  Department  of  the  South,  where 
he  was  in  command  of  the  post  of  Augusta, 
Ga.,  and,  subsequently,  that  of  Atlanta,  Ga. 
General  Sweeny  was  presented  a  sword  by  the 
city  of  Brooklyn  in  August  1862  for  his  serv- 
ices in  the  Civil  War.  He  was  finally  retired 
from  active  service  11  May  1870  with  the  full 
rank  of  brigadier-general.  United  States  Army. 
Consult  battles  and  Leaders  of  the  Civil  War.* 

SWEENY,  William  Montgomery,  son  of 
the  foregoing:  b.  New  York,  29  Aug.  1871.  He 
was  educated  at  public  and  private  schools  and 
academies  in  New  York  and  Augusta,  Ga.  He 
has  written  for  the  press  and  contributed  bio- 
graphical articles  to  Officers  of  the  Army 
(Regular)  who  served  in  the  Civil  War* 
(Philadelphia  1892)  ;  'History  of  the  Twelfth 
Regiment,  N.  G.  N.  Y.>  (New  York  1894) ; 
'Journal  of  the  American-Irish  Historical  So- 
ciety* (Boston  1899)  ;  White's  'National  Cyclo- 
paedia of  American  Biography >  (New  York 
1901)  and  Lamb's  'Biographical  Directory  of 
the  United  States  *  (Boston).  He  is  the  author 
of  the  *Life  and  Services  of  Thomas  William 
Sweeny,  Brigadier-General,  United  States 
Army'  (New  York  1907)  and  editor  of 
'Sweeny's  Narrative  of  Army  Service )  (1846- 
53) ;  'Captain  Thomas  Cook,  a  Soldier  of  the 
Revolution  (1752-1841)  >  (New  York  1909)  and 
'Some  Notices,  Genealogical  and  Historical,  of 
the  Cook,  Dandridge,  Higginbotham,  Morrison, 
Reagan,  Refo  and  Sweeny  Families'  (in  manu- 
script). 

SWEET,     Benjamin    Jeffrey,     American 
military  officer:  b.  Kirkland,  N.  Y.    24  April 
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1832;  d.  Washington,  D.  G,  1  Jan.  1874.  In 
the  Civil  War  he  was  colonel  of  the  21st  Wis- 
consin regiment.  In  1864  he  was  placed  in 
command  of  Camp  Douglas,  Chicago,  where 
10,000  Confederates  were  imprisoned  and  suc- 
cessfully circumvented  the  efforts  of  Confeder- 
ate societies  to  seize  Chicago  and  liberate  their 
friends.  He  was  made  brigadier-general  of 
volunteers  in  1865  and  in  1872  was  appointed 
first  deputy  commissioner  of  internal  revenue. 

SWEET,  Henry,  English  philologist:  b. 
London,  1845 ;  d.  30  April  1912.  ■  He  was  edu- 
cated at  King's  College,  London,  at  Heidelberg 
University  and  at  BaTliol  College,  Oxford.  He 
devoted  himself  to  the  study  of  phonetics  and 
Old  English  philology  and  became  one  of  the 
foremost  authorities  on  both  subjects.  His 
researches  into  Chinese  and  Arabic  were  also 
of  high  value.  From  1001  until  his  death  he 
was  University  reader  in  phonetics  at  Oxford 
University.  He  edited  numerous  Old  and 
Middle  English  works  and  was  author  of  many 
papers  on  philology  and  of  *A  History  of 
English  Sounds*  (2d  ed.,  1888);  Primer  of 
Phonetics*  (1890;  3d  ed.,  1906);  <The  History 
of  Language  *    (1900),  etc. 

SWEET,  John  Edson,  American  engineer : 
b.  Pompey,  N.  Y.,  21  Oct.  1832;  d.  8  May  1916. 
He  was  educated  in  the  district  schools,  be- 
came a  carpenter's  apprentice  and  rose  to  be  a 
builder  and  architect  in  1850.  He  was  em- 
ployed in  his  profession  in  the  South  until 
1861 ;  engaged  as  an  inventor  and  mechanical 
draftsman  until  1873;  from  1873-79  was  pro- 
fessor of  practical  mechanics  at  Cornell.  From 
1880  he  was  president  of  the  Straight  Line 
Engine  Company.  He  founded  the  American 
Society  of  Mechanical  Engineers,  of  which  he 
was  president  in  1883-84,  and  an  honorary 
member.  On  his  80th  birthday  in  1912,  he  was 
given  a  banquet  by  the  society.  He  was  gov- 
ernment expert  and  juror  on  machine  tools  at 
the  World's  Columbian  Exposition  in  1893  and 
in  1899-1901  was  first  president  of  the  Engine 
Builder's  Association  of  the  United  States.  In 
1904  he  was  given  the  John  Fritz  Medal,  which 
is  awarded  bv  a  board  of  16  of  the  leading 
members  of  the  Mining,  Civil,  Mechanical  and 
Electric  Engineering  Societies.  In  1914  Syra- 
cuse University  conferred  upon  him  the  de- 
gree of  Doctor  of  Engineering. 

SWEET-BAY,  the  classic  laurel  (Laurus 
twbilis),  or  bay-tree  of  the  Mediterranean 
regions,  which  becomes  a  tree  of  some  50  feet 
in  its  native  habitat,  but  is  cultivated,  as  a 
shrub  farther  north,  being  often  trimmed  like 
box.  (Sec  Bay).  It  has  handsome,  lanceo- 
late evergreen  leaves,  dark-green  and  shining, 
which  have  an  aromatic  odor  and  taste  and  are, 
therefore,  employed  in  cookery  and  for  pack- 
ing fi^s.  They  have  also  some  therapeutic 
\ -aim-  and  yield  a  thick  oil  which  is  incorporated 
into  ointments  and  liniments.  The  sweet-bay 
oi  America  is  the  small  tree  {Magnolia  vir- 
giniuna)  called  more  frequently  swamp-mag- 
nolia or  swamp-laurel.    See  Magnolia. 

SWEET-BRIER.    See  Eglantine. 

SWEET-FERN,  a  low  shrub  {Comptonia 
Percqriiui),  with  many  brown  branches  and 
long  linear  lea\e*  so  deeply  pinnatifid  on 
either  side  of  the  midrib  as  to  appear  fern- 
like     The   flowers  arc  dicecious,  without  per- 


ianths, and  appear  when  the  leave*  e 
fertile  are  in  globose  aments  follow* 
like     fruits  —  bony    nuts    invested    w 
shaped  persistent  bracts.    The  stsuni 
are  longer  and  clustered  at  the  ends  vi 
The  young  foliage  is  pubescent,  and  I 
plant   has   a   strong  aromatic   fragrai 
bruised  or  under  hot  sunshine.    It  was 
included  in  the  genus  with  the  spicy* 
and  is  often  found  crowing  with  it  ■ 
soils  or  on  hillsides  further  inland    ' 
leaves  are  sometimes  used  as  a  sobs 
tobacco. 

SWEET-FLAG.    See  Flag,  Swe 
SWEET  GALE.    See  Candlqdl 

SWEET-GRASS,  a  name  given 
plants,  most  of  which  are  fragrant,  est 
drying.    The  small  Ant  ho  x  ant  hum  oa 
the  sweet  vernal  grass  and  has  nam 
like  panicles  of  spreading  one-flowet 
lets.    The  leaves  arc  flat.    This  plant 
introduced  from  Europe  and  is  founc 
and  meadows  over  nearly  the  whole  of 
adding  to  the  fragrance  of  newly  m 
Savastana  odorata  is  the  vanilla-gran 
grass  of   Europe,  which  is  strewn  b 
churches  and  religious  processions, 
material  from  which  the  Indians  of 
Lawrence  region  weave  their  thin-v 
kcts  that,  when   made  of   the  gem 
retain  their  odor  of  new  mown  hay  in 
Panic  ularia  is  a  genus  of  grasses  a 
grass  because  cattle  are  said  to  be  »% 
nuitans.     Another  sweet-grass  (Asp* 
rata)  does  not  in  the  least  resemble  g 
ing  whorls  of  leaves  and  white  flower 
stars   in  cymes.     When  dried  it  is 
however. 

SWEET-GUM,    a    large    Amer 
(Liquidambar  styraciftua) ,  reaching  it 
size  in -the  South  Atlantic  States,  wh 
velops  tall,  straight  trunks,  branchless 
80  feet  above  the  ground.    The  head  is 
pyramidal  when  young,  but  when  old 
grown  the  heads  are  likely  to  beco 
and  rugged.    The  five-lobcd,  star-sw 
form  thick,  dark  and  glossy  foliage  . 
brilliant  hues  in   autumn,  the  yow 
especially  being  gorgeous  in  large  r_ 
pie  leaves,  bright-green  beneath.     Tl 
cious   flowers   are   inconspicuous   am 
perianth.    They  are  gathered  into  en 
the  pistillate  ones  being  succeeded  by  < 
globose   and   spiked   with   the  points 
beaked  woody  capsules,  which  are  1 
twisted  and  allow   the  scanty   fertile 
escape  through  gaping  orifices.    Thej 
long  stalks  far  into  the  winter.     Th 
very  rough,  and  in  young  branches  ; 
is  peculiarly  winged  by  numerous 
ridges  of  undulating  outline,  whicL 
gested  the  name  of  alligator-wood,     j 
is   smooth   and   satiny  and  would  be 
as  a  substitute  for  black  walnut,  were 
liable  to  warp  and  difficult  to  season. 
with  a  resinous  sap,  which  is  used  m 
and    like    that    of    Liquidambar    orii 
Asia,  might  be  a  source  of  gum  stor 
fragrant    sap    has    prompted    the    Lafl 
descriptive    generic    name.      The   swi 
otherwise  known  as  star- lea  fed  gum, 
bar.  bilsted.  red-gum  or  copalm. 
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SWEET  MARJORAM.    Sec  Marjoram. 

SWEET  PEA,. an  annual  herb  (Lathyrus 
odoratus)   of  the  family  Fabacee.     It  is  sup- 
posedly a  native  of  Ceylon,  Sicily  and  Sardinia, 
the  original  pink-and-white  and  the  red  varieties 
being  credited  to  the  first  country  and  the  pure 
white   and   purple   varieties  to   the   other    two 
islands.    The  known  history  of  the  plant  begins 
in  1650,  and  the  first  record  of  its  cultivation  in 
1699,  when  Father  Franciscus  Cupani  grew  it 
at  Panormus,  Sicily.  By  1730  the  seed  was  com- 
mercially known,  and  about  60  years  later  five 
varieties  were  offered  by  a  London  seedsman. 
Until  Henry  Eckford  commenced  experimenting 
in  1876  for  the  production  of  new  varieties  there 
were,   however,   rarely   12  varieties   offered   in 
any  one  year.     Largely  due  to  his  efforts  the 
list  of  varieties  had  risen  to'  150  in  1898,  and  the 
popularity  of  the  flower  had  vastly  extended. 
It  has  been  estimated  that  since  1900  the  aver- 
age annual  crop  of   sweet-pea   seed  is   about 
100,000   pounds,    about    one-fifth    of    which    is 
produced  by  one  company  in  California,  where 
nearly  all  the  seed  used  in  Europe  and  America 
is  now  grown. 

The  sweet  pea  is  a  hardy  annual  herbaceous 
vine  with  rough,  winged  stems,  tendril-bearing 
leaves  composed  of  two  leaflets  borne  on  long 
stalks,  and  fragrant  papilionaceous  flowers  of 
various  shades,  ranging  from  white  to  blue 
and  red  through  many  tints,  and  including  both 
double  and  *hoodedw  forms.  The  pods  are 
about  two  inches  long,  and  contain  about  six 
brown  seeds.  The  double  varieties  are  not 
regarded  with  favor,  being  rather  unkempt  and 
lacking  the  daintiness  of  the  single  sorts. 

For  best  results  in  the  garden,  sweet  peas 
should  be  planted  very  early  in  the  spring  or 
even  during  the  previous  late  autumn.  They 
will  thus  obtain  an  early  start,  and  their  roots 
will  penetrate  more  deeply  into  the  cool,  moist 
soil  before  warm  weather  arrives,  than  if  sown 
later.  Moderately  rich  soil  of  a  rather  heavv 
nature  generally  gives  best  results;  very  rich 
soil  tends  to  grow  vine  and  leaf  at  the  expense 
of  flower ;  very  poor  ground  is  prone  to  produce 
small  short-lived  vines  and  little  flowers  which, 
however,  are  often  pronouncedly  fragrant.  The 
seeds  should  be  scattered  thinly  in  trenches 
about  five  inches  deep  and  four  or  more  inches 
broad.  The  distance  between  rows  should  be 
about  three  and  one-half  feet,  the  seed  covered 
about  one  inch  deep,  and  as  the  plants  grow  the 
earth  should  be  drawn  toward  the  vines  until  it 
forms  a  ridge  two  or  three  inches  high.  When 
the  plants  are  well  above  the  surface  they 
should  be  provided  with  supports  upon  which 
to  climb.  Brush  and  poultry  netting  are  gen- 
erally employed.  Throughout  the  season  clean, 
shallow  cultivation  should  be  given  and  the 
flowers  gathered  daily.  This  last  will  consid- 
erably extend  the  season  since  the  formation 
of  seed  tends  to  a  cessation  of  growth. 

Several  closely  related  species  arc  cultivated 
for  ornamental  purposes  but  are  less  popular 
than  the  above.  The  best  known  are  probably 
the  following :  The  Tangier  scarlet  pea  (Lathy- 
r*s  tingitanus),  an  annual  herb  which  blossoms 
earlier  than  the  sweet  pea  and  should  be  planted 
separately  because  of  its  greater  strength  and 
its  tendency  to  crowd  out  the  former.  The 
perennial  or  everlasting  pea  (L.  latifolius),  an 
odorless  species  with  many-flowered  clusters  of 


diversely  colored  blossoms.  It  is  popular  for 
planting  among  rocks,  in  rough  places  and  for 
screens,  for  which  its  rampant  growth  and  har- 
diness recommend  it.  L.  rotundifolius  and  L. 
grandifiorus  are  also  called  everlasting  and  are 
cultivated  to  some  extent,  as  are  also  L.  nuari- 
timus,  the  sea  or  seaside  pea,  and  L.  palustris, 
the  marsh  or  wing-stemmed  pea  —  the  latter 
grown  in  damp  places 

Consult  Hutchins,  (A11  About  Sweet  Peas> 
(1894),  and  <Sweet  Peas  Up  to  Date>  (Phila- 
delphia 1897);  Bulletins  111  and  127,  Cornell 
Agricultural  Experiment  Station  (Ithaca  1895, 
1896)  ;  Bailey,  ( Standard  Cyclopedia  of  Horti- 
culture>  (New  York  1916). 

SWEET  PEPPERBUSH.     See  Clethra. 

SWEET  POTATO,  a  tuberous-rooted 
perennial  herbaceous  vine  {Ipomoc  a  batatas)  of 
the  family  Convolvulacea.  The  plant  is  of  un- 
known origin  but  is*  supposed  to  be  a  native  of 
tropical  America.  It  has  roundish  or  angular 
heart-shaped  leaves,  and  in  cultivation  rarely 
produces  blossoms  or  seeds.  The  flowers  re- 
semble those  of  morning-glory,  but  arc  smaller. 
The  tubers,  which  are  borne  below  the  crown 
of  the  plant,  are  without  well-defined  eyes.  The 
plant  was  cultivated  by  the  natives  before  the 
landing  of  Columbus.  It  is  now  extensively 
grown  in  many  warm  and  mild  climates,  es- 
pecially in  the  Southern  States,  California  and 
the  Atlantic  Coast  as  far  north  as  New  Jersey. 
The  annual  crop  aggregates  about  50,000,0(50 
bushels,  and  the  yield  per  acre  varies  usually 
between  200  and  400  bushels,  though  with  best 
management  and  favorable  season  800  bushels 
or  even  more  are  occasionally  obtained. 

The  sweet  potato  is  propagated  less  by  its 
tubers  planted  in  the  field  than  by  sprouts  ob- 
tained from  the  tubers  in  hotbeds,  etc.  These 
sprouts  or  ^draws*  arc  transplanted  in  the  field 
as  soon  as  the  weather  has  become  settled  and 
after  the  land  has  been  deeply  and  finely  pre- 
pared by  plowing  and  harrowing.  The  soil  best 
suited  to  the  crop  is  a  light  sandy  loam  not 
excessively  rich  in  nitrogenous  plant  food  but 
not  deficient  in  this  respect.  Upon  heavy  soils 
the  tubers  are  prone  to  crack  because  of  the 
uneven  growth  under  varying  conditions  of 
moisture  and  dryness.  Plenty  of  moisture, 
warm  situation  and  liberal  manuring  are  essen- 
tial. The  ground  is  kept  cleanly  cultivated  until 
the  vines  interfere  with  tillage.  The  tubers  are 
dug  in  the  autumn  and  stored  in  a  great  variety 
of  ways,  all  considered  more  or  less  unsatisfac- 
tory since  the  tubers  usually  decay  badly  during 
storage.  While  the  plentiful  yield  may  fre- 
quently beg  a  market  in  the  autumn,  the  demand 
from  mid-winter  onward  can  rarely  be  supplied 
even  at  advanced  figures.  These  troubles  may 
be  considerably  reduced  by  proper  care  in  har- 
vesting. The  following  practices  arc  recom- 
mended :  Digging  before  the  tubers  start  a 
"second  growth,*  choosing  clear  weather  when 
the  soil  is  dry,  using  padded  baskets  to  reduce 
chance  of  scratching  the  tubers,  handling  so  as 
to  avoid  bruising,  storing  only  the  perfect  speci- 
mens and  giving  perfect  ventilation  in  the  stor- 
age heaps  which  should  always  be  loeateel  upon 
knolls  or  otherwise  dry  ground.  As  adjuncts 
to  these  practices  the  beds  in  which  the  sprouts 
are  obtained  should  be  made  upon  clean  fresh 
land  with  fresh  manure  and  the  plants  should 
never  be  set  two  years  in  succession  in  the  same 
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Acid;  three  or  four  years  is  considered  much 
better.  These  arc  all  preventive  and  arc 
thought  to  be  more  valuable  than  special 
methods  of  storage  in  expensive  storage  quar- 
ters. 

Consult  Georgia  Experiment  Station  Bulle- 
tin No.  25  and  Farmers'  Bulletin  No.  26  of 
United  States  Department  of  Agriculture. 

SWEET-SOP,  the  edible  fruit  of  an  ever- 
green shrub  (Annona  squamosa).  It  is  ovate  in 
shape,  with  a  delicious,  sweet  pulp,  enclosed  by 
a  thick  rind  having  projecting  scales.  Although 
indigenous  to  America  this  tree  is  cultivated 
for  its  fruits  in  all  tropical  climates,  and  is  also 
called  sweet-apple,  or,  in  India,  custard  apple  — 
a  name  which  properly  l>elougs  to  A.  reticulata. 

SWEET   SULTAN,   a   plant.     Sec  Cen- 

TAUREA. 

SWEET  WATERS  .OF  ASIA,  a  river, 
the  ancient  Aretas,  flowing  between  Anadoli 
Hissar  and  Kandili,  on  the  Asiatic  side  of  the 
Bosphorus.  The  Turks  call  it  Ghiok-suyu, 
■heavenly  waters,*  from  the  surpassing  beauty 
of  its  surroundings.  The  valley  is  a  favorite 
picnic  resort  in  summer  and  autumn,  when  the 
better  class  Turkish  families  may  be  seen  on 
Fridays  (Mohammedan  Sabbath)  in  their  pri- 
vate caiques  (boats)  on  the  stream  or  scattered 
along  the  shores  under  luxuriant  cypress,  syca- 
more and  plane  trees. 

SWEET  WINES.  See  Wine  and  Wine 
Making. 

SWELL-FISH.     Sec  Globefish  ;   Diodon. 

SWENSSON,  Carl  Aaron,  American  Lu- 
theran theologian :  h.  Sugar  Grove,  Pa.,  25  June 
1857;  d.  Los  Angeles.  Cal.,  16  Feb.  1904.  He 
was  graduated  from  Augustana  College,  Rock 
Island,  in  1877,  and  in  theology  from  Augustana 
Seminary  in  1879;  was  secretary  to  the  General 
Council  of  the  Lutheran  Church  of  North 
America  in  1885  and  its  president,  1893-94.  He 
was  a  member  of  the  Kansas  legislature  in 
1889;  founded  Bethany  College  in  1881  and  was 
its  president  from  1889  till  his  death.  He  was 
the  author  of  hymn  books  and  books  of  travel 
in  Swedish  and  English. 

SWETE,  swet.  Henry  Barclay,  English 
theologian:  b.  Bristol,  14  March  1835;  &  May 
1917.  He  was  educated  at  King's  College,  Lon- 
don, and  Gonville  and  Caius  College,  Cam- 
bridge, where  he  gained  several  prizes,  and 
was  graduated  in  1858.  He  was  professor  of 
pastoral  theology  in  King's  College,  London, 
from  1882  till  1890,  and  examining  chaplain  to 
ihe  bishop  of  Saint  Albans  from  1X81  till  1890; 
and  after  18°4)  was  Regius  professor  of  divinity 
at  Cambridge.  He  was  made  honorary  chap- 
lain to  the  king  in  1911.  His  published  works 
include  '  K.arly  History  of  the  Doctrine  of  tin- 
Holy  Spirit'  (1873):  'History  of  the  Doctrine 
of  the  Procession  of  the  Holy  Spirit*  (1876); 
'Commentary  of  Theodore  of  Mopsiiestia  on 
the  Minor  Epistles  of  Saint  Paul'  (18WMS2); 
'The  Old  Testament  in  Greek.1  according  to  the 
Sfptuagiut  (1SS7,M);  ' The  Akhmim  Frag- 
ment of  the  Apocrvphal  Gospel  of  Saint  Peter' 
(18<tf);  'The  Apostles'  Creed  in  Relation  to 
Primitive  Christianity1  (1X9*>);  'Faith  in  Rela- 
tion to  Cru-d.  Thought  and  Life'  (1S*>5); 
'Church  Services  and  Service-books  before  the 
Reformation1    (18%);    *The  Gospel  According 


to  Saint  Mark,  and  the  Greek  Tct* 
duction,  Notes  and   Indices'    (lfi 
traduction    to    the    Old    Test  arm  m    n 
(1900)-  < Patriotic  Study >  (1902).  and 
in  the  Teaching  of  Our  Lord'  (1903) ; 
of  the  Ascended  Christ*    (1911);    cl 
Spirit   in   the   Ancient   Church*    (1912 
Last    Discourse    and    Prayer    of 
(1913);   'The  Holy  Catholic  Churu. 
He    also    contributed    articles    to    ' 
Wace's    'Dictionary   of    Christian    ! 
(Vols.  Ill  and  IV,  1882-87),  and  t« 
'Dictionary  of   the   Bible*    (Vols.   II 
1899-1900). 

SWIFT,    Gustavus    Franklin,    . 

merchant :  b.  Sandwich,  Mass.,  24  Jun< 
Chicago,  111..  30  March  1903.  At  the  s 
he  opened  a  small  butcher  shop  in  h 
town,  but  removed  to  Boston  when  he 
than  30  years  old.  He  remained  in  Bo< 
1875  when  he  went  to  Chicago,  wher 
velopcd  the  department  of  shipping  li 
to  eastern  markets.  In  1877  he  evoh 
for  the  first  refrigerator  car,  and  dress- 
instead  of  live  animals,  were  shipped  t 
cities.  He  was  the  pioneer  in  this  bust 
from  the  small  plant  started  in 
veloped  the  great  corporation  bearing  1 

SWIFT,  Jonathan,  English  cl 
poet,  political  writer  and  satirist:  b. 
Ireland.  30  Nov.  1667;  d.  Dublin.  19  ( 
Swift  was  the  posthumous  son  of 
Swift,  the  necr-do-wcel  of  a  prospei 
pretty  well-known  family  which  had  r 
several  preachers  in  its  course  since  th 
Robert  Swifte  (16th  century)  of  Yorki 
earliest  known  of  Swift's  ancestors.  * 
famous  member  was  Swift's  gra 
Thomas  Swift  (b.  1595),  the  famous 
vicar  of  Goodrich.  Through  Thorn* 
marriage  to  Klizabeth  Dryden,  great 
John  Dryden,  came  Swift's  relation  to 
Swift's  mother,  Abigail  Krick,  of  Leia 
was  a  distant  cousin  of  Sir  William  1 
a  woman  of  much  character  and  wit 

Swift's  life  divides  itself  convenic 
three  periods :  to  the  death  of  his  patr 
pie,  in  1699;  from  that  year,  when  I 
to  seek  ecclesiastical  and  political  pn 
to  the  close  of  his  brilliant  work  for 
ministry  at  trte  death  of  Queen  Anne. 
and  from  the  latter  year  till  his  deal! 
which  period  he  was  dean  of  Saint  Pa 
Dublin,  where  he  almost  continuously 
The  story  is  that  he  was  taken  at  th 
one  year  from  Dublin  to  Whitehaven, 
by  his  nurse,  where  he  li\ed  two  years, 
to  read  in  the  interval.  At  the  age  < 
entered  Kilkenny  School  at  the  char] 
uncle,  Godwin  Swift.  Entering  Trinitj 
Dublin,  in  April  16X2,  he  was  gradtu 
years  later  without  distinction,  and  th' 
ing  year  was  publicly  censured  for  n 
his  studies  and  for  tavern-haunting, 
time  he  was  probably  pretty  much  < 
in  spirits  and  \\a>  friendless  His  dc 
on  the  charity  of  his  relatives  was 
his  pride,  and  he  was  unhappy,  but  . 
(jueiirit  >  were  not  very  serious.  Dri< 
Ireland  in  the  fall  of  1688  by  the  rel 
Tyrconnel,  he  and  his  mother  retired  1 
tcrshire,  whence,  in  1689,  he  became 
to  Temple  at   Moor  Park,  near  Lond 
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position  was  a  somewhat  menial  one,  but  his 
patron's  kindness  enabled  him  to  take  the  de- 
gree of  A.M.  at  Oxford  in  1692.  Returning  to 
Temple  but  finding  his  position  irritating,  he  re- 
fused the  latter's  offer  to  obtain  for  him  a  clerk- 
ship in  the  Irish  Rolls,  quarreled  with  his 
employer  and  entered  the  church.  Ordained 
deacon  in  October  1694,  and  priest  in  January 
of  the  following  year,  he  obtained  the  living  at 
Kilroot,  Ireland.  Tiring  of  his  position,  how- 
ever, he  applied  to  Temple  for  reinstatement, 
and  the  latter,  glad  of  his  help,  called  him 
back  to  a  post  of  greater  importance,  early  in 
1696.  Here  Swift  remained  till  his  patron's 
death  in  January  three  years  later. 

The  decade  ending  with  that  date  is  very  im- 
portant to  the  life  of  Swift.  Intellectually,  he 
was  very  active  and,  besides  his  routine  duties, 
did  a  prodigious  amount  of  reading.  Though 
he  did  not  always  understand  his  motives  ac- 
curately, he  was  nevertheless  not  far  from  the 
truth  when  he  described  his  temperament  in  a 
letter  to  a  friend  who  had  cautioned  him  to  be- 
ware of  a  marriage  that  his  mother  feared  he 
was  about  to  make.  Protesting  that  he  could 
have  no  thought  of  matrimony  until  his  position 
in  the  world  was  secure,  and  adding  that  he 
was  very  hard  to  please,  he  continued :  "How 
all  that  suits  with  my  behaviour  to  the  woman 
in  hand  you  may  easily  imagine,  when  you  know 
that  there  is  something  in  me  which  must  be 
employed,  and  when  I  am  alone  turns  all,  for 
want  of  practice,  into  speculation  and  thought; 
insomuch,  that  these  seven  weeks  I  have  been 
here,  I  have  writ  and  burnt,  and  writ  again 
upon  all  manner  of  subjects,  more  oerhaps 
than  any  man  in  England.  And  this  it  is  which 
a  person  of  great  honour  in  Ireland  (who  was 
pleased  to  stoop  so  low  as  to  look  into  my 
mind)  used  to  tell  me  that  my  mind  was  like 
a  conjured  spirit  that  would  do  mischief  if  I 
did  not  give  it  employment.®  (To  Rev.  John 
Kendall,  11  Feb.  1691).  Whatever  may  have 
been  the  exact  truth  of  the  matter,  Swift's  con- 
stitutional restlessness  was  aggravated  by  a 
malformation  in  the  region  of  the  ear,  which, 
resulting  in  blood  pressure,  caused  the  attacks 
of  giddiness  and  deafness  to  which  he  was 
always  subject  and  which  drove  him  to  intense 
activity  for  relief  (consult  Craik,  Appendix, 
XIII,  and  Collins,  p.  237). 

His  first  writings,  however,  were  of  no  im- 
portance. Falling  under  the  influence  of  Cow- 
ley, he  produced  his  first  extant  poem  in  May 
1689,  a  very  stilted  Pindaric  Ode  to  Dr.  William 
Sancroft,  and  the  seven  known  poems,  chiefly 
odes,  which  he  wrote  before  1698  are  of  no 
better  quality ;  it  was  the  fourth,  <To  the  Athe- 
nian Society*  (1691)  that,  according  to  John- 
son, caused  Dryden's  damaging  remark,  "Cou- 
sin Swift,  you  will  never  be  a  poet.B  His  vein 
then  suddenly  changed,  and  in  <Lines  written 
in  a  Lady's  Ivory  Table-Book*  (1698)  and 
'Mrs.  Francis  Harris's  Petition5  (1700)  he  first 
displayed  evidences  of  the  graphic,  humorous 
description  and  the  complete  absence  of  sub- 
limity which  distinguish  his  verse. 

Far  more  striking  are  the  two  works  which 
opened  his  career  as  a  prose  writer.  Among  a 
probably  large  amount  of  writing  now  lost,  he 
composed,  in  1696,  cThe  Battle  of  the  Books* 
and  <A  Tale  of  a  Tub,*  both  of  which  remained 
unpublished  until  1704.    The  year  1696  may  be 
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taken  as  the  date  when  Swift  abandoned  his 
efforts  to  imitate  the  writing  of  other  men,  and 
leaped,  full-armed,  into  his  own  peculiar  and 
inimitable  possession,  satire.  (The  Battle  of 
the  Books,*  the  one  piece  now  read  in  a  once 
famous  controversy,  in  which  Temple  had  en- 
gaged, as  to  the  relative  merit  of  the  Ancients 
and  the  Moderns,  is  famous  for  its  satire  of 
affectation,  pedantry  and  obtuseness  and  for 
its  lively  burlesque  of  the  heroic  manner.  The 
other  book,  a  much  more  elaborate  affair,  by 
many  regarded  as  Swift's  masterpiece,  is  in  its 
narrative  parts  a  satire  against  religious  abuses 
and  schism,  in  the  persons  of  Peter,  the  Church 
of  Rome,  Martin,  the  Anglican  Church,  and 
Jack,  the  Presbyterian  sect.  This  narrative, 
however,  comprises  no  more  than  a  third  of  the 
book;  the  remainder  is  taken  up  with  dedica- 
tions, prefaces  and  digressions,  which  variously 
satirize  the  vanity,  conventionality  and  affecta- 
tion of  authors,  the  irreverence  and  scurrility 
of  the  wits  of  the  day,  the  pedantry,  the  cheap- 
ness and  superficiality  of  contemporary  learn- 
ing, and,  in  general,  fanaticism,  unreasonable- 
ness, vanity  and  emptiness.  In  these  two 
books,  written  before  he  was  30,  Swift  showed 
himself  to  be  an  unrivaled  master  of  irony, 
burlesque  and  satire. 

In  the  summer  of  1699  Swift  became  secre- 
tary and  chaplain  to  Lord  Berkeley,  one  of  the 
lord  justices  of  Ireland.  Disappointed  in  his 
efforts  to  obtain  the  deanship  of  Derry,  he  was 
made  in  February  1700  vicar  of  Laracor,  Agher 
and  Rathbeggan,  in  County  Meath,  Ireland, 
livings  worth  about  £200  a  year.  On  the  recall 
of  Berkeley  in  1701,  he  went  with  the  latter  to 
London  and  published  his  first  political  pam- 
phlet, cThe  Dissensions  in  Athens  and  in  Rome,> 
an  attempt  to  show  the  need  of  harmony  in  poli- 
tics. Though  the  pamphlet  'gained  the  good- 
will of  the  Whigs,  Swift's  work  for  the  next 
nine  years  was  wholly  in  behalf  of  the  Irish 
clergy.  Four  journeys  to  London,  of  an  aver- 
age duration  of  over  six  months  apiece,  were 
undertaken  chiefly  with  a  view  to  obtaining  re- 
mission of  the  taxes. on  the  Irish  livings,  and 
during  the  same  period  Swift  wrote  a  number 
of  able  pamphlets  in  support  of  the  established 
church,  of  which  the  masterly  piece  of  irony, 
(An  Argument  to  Prove  that  the  Abolishing 
of  Christianity  in  England  may,  as  things  now 
stand,  be  attended  with  some  inconvenience, 
and  perhaps  not  produce  those  many  good  ef- 
fects proposed  thereby*  (1708),  and  <The  Sen- 
timents of  a  Church  of  England  Man,  with 
respect  to  Religion  and  Government*  (1708), 
are  the  most  important  During  these  visits 
also,  Swift  came  to  know  the  best  wits  of  the 
t:me,  the  chief  literary  result  of  which  were  the 
famous  (Bickerstaff  Pamphlets*  (1709-10),  a 
practical  satire  against  false  learning  in  the  oer- 
son  of  the  astrologer  Partridge.  His  principal 
mission,  however,  came  to  nothing;  he  was 
put  off  bv  the  Whig  lords,  and,  personally  dis- 
appointed because  of  his  failure,  owing  perhaps 
to  the  impression  created  by  <A  Tale  of  a  Tub,* 
to  gain  preferment  in  the  Church,  he  gave  his 
services  to  the  Tory  ministry  which  came  into 
power  in  1710. 

During  the  next  four  years  Swift  wrote  an 
extraordinary  number  of  political  pamphlets; 
few  political  writers  have  ever  done  a  larger 
amount  of  brilliant  and  powerful  work.  Swift's 
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task  was  threefold:  to  show  that  the  cause  of 
the  Tory  ministry,  its  desire  to  obtain  a  peace 
with  France,  was  a  just  cause,  and  that  its 
members  were  worth}*  men;  to  cast  ridicule  on 
the  principals  and  persons  of  the  Whig*;  and 
to  restrain  the  more  violent  Tories  from  ex- 
treme measures.  His  first  work,  after  a  caustic 
'Short  Character  of  Thomas,  Earl  of  Wharton* 
(1710),  was  the  conduct  of  the  Examiner,  the 
Tory  weekly,  for  which  he  did  all  the  writing 
between  2  Nov.  1710  and  14  June  1711,  contrib- 
uting a  scries  of  varied  and  able  arguments  and 
satires.  His  position,  maintained  with  singular 
adroitness,  was  that  the  country  was  crying  for 
a  peace  and  happiness  which  could  be  more 
readily  obtained  from  the  Tories  than  from  the 
Whigs,  especially  while  Marlborough  and  Whar- 
ton were  influential.  In  (The  Conduct  of  the 
Allies  and  of  the  Late  Ministry  in  Beginning 
and  Carrying  on  the  Present  War*  (Novem- 
ber 1711),  commonly  regarded  as  his  master- 
piece among  the  writings  in  support  of  the  Har- 
ley  administration,  his  object  was  to  strip  the 
war  of  its  glamor  and  to  render  it  unpopular 
by  showing  that  the  Allies,  with  the  connivance 
of  the  WTiigs,  had  been  systematically  exploit- 
ing England.  *  After  ten  years  of  war  with  per- 
petual successes,*  he  says  in  his  preface,  "to  tell 
us  that  it  is  impossible  to  have  a  good  peace  is 
truly  surprising —  fand]  it  is  natural  to  inquire 
into  our  present  condition;  how  long  we  shall 
be  able  to  go  on  at  this  rate;  what  the  conse- 
quences may  be  on  the  present  and  future  ages; 
and  whether  a  peace,  without  that  impracticable 
point  which  some  people  do  so  much  insist  on, 
he  really  ruinous  in  itself,  or  equally  so  with 
the  continuance  of  the  war.w  Other  important 
tracts  were  'The  Importance  of  the  Guardian 
Considered*  (1713),  a  merciless,  but  not  un- 
provoked attack  on  Steele,  and  the  savage  and 
fairer  answer  to  Steele's  *  Crisis,*  the  very  skil- 
ful <The  Publick  Spirit  of  the  Whigs. > 

Besides  his  political  writing,  Swift  published 
many  pieces  of  a  miscellaneous  kind,  including 
several  papers  for  Steele's  Tatlcr,  at  least  one 
for  the  Spectator,  some  controversial  satires 
on  religious  subjects,  his  historically  interesting 
but  philologically  unsound  '  Proposal  for  Cor- 
recting, Improving,  and  Ascertaining  the  Eng- 
lish Tongue*  (1712).  and  the  well-known  jour- 
nal to  Stella.*  He  had  made  the  acquaintance 
of  Esther  Johnson,  then  a  child  of  cignt,  during 
his  first  residence  at  Sir  William  Temple's, 
and  had  been  the  tutor  to  this  ward  of  his  pa- 
tron. When  he  got  his  livings  in  1700,  she.  with 
her  companion,  Mrs.  Dinglcy,  went  to  Ireland 
to  live  near  him,  and  during  his  residence  in 
England  remained  in  Ireland.  The  '  Journal* 
extends  from  2  Sept.  1710  to  o  June  1/U.  with 
scarcely  a  break.  The  letter*,  which  were  dis- 
patched every  two  or  three  week*  with  an  en- 
try for  marly  every  day,  are  chiefly  the  bare 
narrative,  expressed*  in  simple,  intimate  terms. 
hi"  what  Swift  was  doing  in  a  social  way.  and 
;;re  similarly  free  from  discussion  of  the  poli- 
tics ui  the  time.  They  arc  important  as  a  rec- 
ord of  the  life  and  character  of  a  busy  and  in- 
fluential man  of  the  time. 

As  a  reward  for  his  great  political  services. 
Swift  was  appointed,  on  2}  April  1713,  diaii  of 
Saint  Patrick's  Cuhtdral.  iHiblin.  and  the  fol- 
lowing June  went  to  Ireland  to  lake  charge  of 
his  new  office  Ki  turning  to  London  in  August 
of  the  same  year   with  a  view   to  healing  the 


growing  breach  between  the  Tor}*  ministers, 
Oxford  and  Bolingbroke,  he  was  unsuccessful 
and  retired  to  Letcombc,  Berkshire.  On  the 
fall  of  Oxford  and  the  triumph  of  Bolingbroke. 
he  adhered  to  the  fortunes  of  the  former  and 
saw  the  close  of  his  political  career  in  England. 
On  the  death  of  Queen  Anne,  1  Aug.  1714,  the 
downfall  of  Bolingbroke  and  the  complete 
triumph  of  the  Whig  party,  he  returned  at  once 
to  Dublin,  where  he  remained  continuously  for 
the  next  12  years. 

In  Ireland  he  found  himself  very  unpopu- 
lar, and  in  his  Church  had  trouble  with  his 
chapter  and  the  archbishop.  King.  For  the  next 
six  years  he  lived  quietly,  busying  himself  with 
his  duties  and  writing  only  a  tew  pieces,  chiefly 
short  letters  of  advice,  articles  on  manners,  etc 
In  1716  he  may  have  married  Stella.  The  evi- 
dence is  conclusive  neither  way,  but  the  prob- 
ability is  against  the  marriage.  At  all  events, 
she  continued  to  live  near  him  till  her  death  in 
1728,  an  event  which  caused  him  profound  sor- 
row. Of  the  various,  and  occasionally  heated, 
discussions  that  have  arisen  about  this  famous 
love  story,  the  most  sensible  conclusion  is  that 
of  Sir  Leslie  Stephen  to  the  effect  that  the 
question  is  not  practically  important  in  deter- 
mining the  character  and  achievement  of  Swift 

In  1720  Swift  again  became  active.  For  the 
next  18  or  20  years,  until  he  could  write  no 
longer,  his  very  voluminous  production  has 
three  main  aspects:  that  in  behalf  of  the  op- 
pressed people  in  Ireland,  both  clergy  and  laity: 
that  for  the  doctrines  and  the  establishment  of 
the  Anglican  Church ;  and  the  miscellaneous  hu- 
morous and  satirical  writing,  both  in  prose  and 
verse,  on  which  his  popular  literary  fame  largely 
rests.  Beginning  with  a  'Proposal  for  the  Uni- 
versal LTse  of  Irish  Manufactures*  (1720),  he 
followed  this  with  tracts  on  other  subjects,  and 
in  1724  began  his  most  celebrated  piece  of  po- 
lemic writing,  'The  Drapier's  Letters.*  These 
very  powerful,  effective,  but  not  wholly  fair 
pamphlets  were  occasioned  by  a  patent  which 
had  been  issued  to  one  William  Wood  to  coin 
£108.000  of  copper  for  circulation  as  small  coin 
in  Ireland.  Swift,  in  the  first  three  letters,  ad- 
dressed the  people  of  Ireland,  under  various 
classes,  and  with  much  skill  in  the  selection  of 
arguments  suitable  to  each  class,  advising  them 
to  shun  the  coinage  which  the  English  govern- 
ment was  trying  to  foist  upon  the  Irish  public 
Then,  having  prepared  his  ground,  he  launched 
forth,  in  the  next  three  letters,  against  the  gen- 
eral right  of  the  English  to  exploit  and  oppress 
the  Irish.  He  closed  the  series  with  a  letter,  not 
published  till  1735,  "An  Humble  Address  to 
loth  Houses  of  Parliament,*1  in  which  he  pow- 
erfully reviewed  the  woes  of  Ireland  and  made 
proposals  for  remedying  them.  The  letters 
i  au^ed  great  excitement :  the  printer  was  ar- 
rested and  a  reward  was  offered  by  the  govern- 
ment for  the  apprehension  of  the  writer;  hot 
they  produced  their  effect  and  the  coinage  was 
refused.  Swift  became  very  popular,  and  his 
position  enabled  him  to  pursue  the  subject  of 
liis  last  letter  in  many  other  tracts.  The  miser- 
able condition  of  Ireland  is  the  burden  of  his 
political  song,  in  such  able  pieces  as  'A  Short 
View  of  Ireland1  (1727),  and  'Maxims  Con- 
trolled in  Ireland*  (1728).  The  must  remark- 
a  I  de  of  these  minor  pieces  is  the  very  extraor- 
i!iuar\  piece  nf  iron  v.  'A  Modest  Proposal  for 
Preventing  the  Children  of  Poor  People  in  Ire* 
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m  being  a  Burden  to  their  Parents  or 

and  for  Making  them  Beneficial  to  the 

No  more  bitter  or  intense  satire  than 

is  in  literature :  for  10  years  Swift  had 

iting  oppression,  and  this  is  the  highest 

his  complainings.  Nothing  that  he  had 
ly  touched  on  —  the  villainy  of  the 
s,  the  vanity  and  foppery  of  the  women, 
r  of  the  English  and  the  miserable  state 
ountry  in  general  —  is  left  unexposed, 
t's  writings  on  religious  subjects  of  this 
ire,  on  the  whole,  of  less  permanent  in- 
tan  those  just  considered.  They  belong 
her  later  date,  when  his  interest  in  the 

economic  condition  of  Ireland  had 
self  after  its  most  vehement  outcry,  (A 
Proposal.*  These  writings  are  on  two 
injects,  the  economic  oppression  of  the 
lergy  in  Ireland  and  the  efforts  of  the 
sects  of  dissenters  to  obtain  greater  civil 

Of  the  former  of  these  the  able  tract 
;  Bill  for  the  Clergy's  Residing  on  Their 

>  (1731-32),  is  representative.  Specif- 
is  an  argument  against  the  plan  of  the 
to  get  more  power  by  compelling  the 

lergy  to  divide  their  livings  and  to  erect 
thereon  at  the  direction  of  the  bishops. 
:ral,  it  is  an  acute  comparison  between 
dition  of  the  clergy  in  Ireland  and  in 
1  and  an  exposition  of  the  wretched  con- 
f  the  former.  It  is  said  to  have  induced 
mons  to  reject  the  bill  after  it  had  been 
by  the  lords.     The  same  idea  he  ex- 

satirically,  as  was  usually  his  practice. 

Essay  on  the  Fates  of  Clergymen,  >  a 
inch  deserves  a  place  with  Hogarth's 
of  the  idle  and  the  industrious  appren- 
i/pical  of  the  latter  class  is  (The  Fres- 
is'  Plea  of  Merit*  (1730  or  1733),  in 
le  dismembered  the  claim  of  the  dissent- 
meritorious  services  in  the  time  of  the 
nwealth  and  the  Revolution.  The  same 
he  treated  in  his  ablest  satirical  manner 
sons  Humbly  Offered  to  the  Parliament 
nd  for  Repealing  the  Sacramental  Test? 

in  which  he  purported  to  show  that  in 
ects  the  Catholics  were  more  deserving 
5  Dissenters  and  should,  therefore,  have 
s  freedom.  In  all  the  many  tracts  of 
:er  class,  he  argued  in  favor  of  the  ac- 
ablishment  of  the  Anglican  Church. 

third  kind  of  work  of  this  period  con- 

his  miscellaneous  satires,  in  prose  and 
nd  on  one  of  these,  Gulliver's  Travels,* 
ular  fame  chiefly  rests.  The  idea  may 
riginated  in  the  days  of  the  Scriblerus 
see  Arbuthnot),  but  took  no  definite 
ill  after  1720.    The  motive  of  the  book 

expressed  in  a  letter  to  Pope,  29  Sept. 
fI  like  the  scheme  of  our  meeting  after 
es  and  dispersions,  but  the  chief  aim  I 

to  myself  in  all  my  labours  is,  to  vex 
-Id  rather  than  divert  it,  and  if  I  could 

>  that  design,  without  hurting  my  person 
une,  I  would  be  the  most  indefatigable 
you  have  ever  seen,  without  reading. 
rou  think  of  the  world  give  it  one  more 
my  request.  I  have  ever  hated  all  na- 
rofessions,  and  communities ;  and  all  my 
toward  individuals;  for  instance,  I  hate 
e  of  lawyers,  but  I  love  counsellor  such 
ind  judge  such  a  one;  it  is  so  with  phy- 
(I  will  not  speak  of  my  own  trade), 
,  English,  Scotch,  French,  and  the  rest. 


But  principally  I  hate  and  detest  that  animal 
called  man;  although  I  heartily  love  John, 
Thomas,  etc.*  The  famous  book  appeared  in 
November  1726,  in  London,  whither  Swift  had 
gone  in  the  spring  of  the  same  year.  It  was 
published  anonymously  and  had  instant  suc- 
cess. It  has  since  held  its  place  as  the  most 
comprehensive  and  truculent  satire  and  one  of 
the  most  popular  children's  books  in  the  Eng- 
lish language. 

In  a  letter  to  Pope,  of  12  June  1732,  Swift 
alluded  to  two  pieces  of  satire  which  he  had  in 
mind  and  which  are  the  only  ones  besides  Gul- 
liver's Travels,  >  which  need  be  specifically  men- 
tioned. <A  Complete  Collection  of  Genteel  and 
Ingenious  Conversation,  >  etc.,  commonly  called 
c Polite  Conversation,*  appeared  in  1738;  it  is  a 
well-sustained  satire  against  cant  and  affecta- 
tion in  talk.  The  other,  directions  to  Serv- 
ants,}  a  satire  against  slovenliness,  remained 
unfinished  at  his  death.  They  are  about  the 
last  work  that  he  did.  During  his  visits  to  Lon- 
don he  lodged  near  Mrs.  Vanhomrigh,  whose 
daughter  Hester  fell  in  love  with  Swift.  She 
is  the  Vanessa  of  Swift's  writings.  She  fol- 
lowed him  to  Ireland  after  her  mother's  death 
and  resided  near  him  at  Celbridge.  In  1723 
she  wrote  to  Stella  but  received  a  stinging  re- 
buke from  the  dean.  She  died  soon  after.  Her 
story  is,  perhaps,  even  more  pathetic  than  that 
of  the  more  patient  Stella. 

Swift's  journey  to  London  in  1726  for  the 
sake  of  seeing  his  old  friends,  and  one  of  the 
following  year,  on  the  death  of  George  I,  to 
determine  whether  the  new  ruler  would  aid  his 
work  for  Ireland,  were  the  only  times  when 
Swift  left  that  country  after  1714.  Thence  on 
he  lived  in  Dublin  in  growing  physical  distress, 
and  in  1738-39  his  health  began  to  fail  seriously. 
For  three  years  he  was  tortured  with  pain,  and 
in  1742  his  mind  completely  gave  way,  owing 
lo  disease  which  is  said  to  have  had  nothing 
to  do  with  his  constitutional  malady.  Up  to  his 
death  he  was  almost  wholly  imbecile. 

For  a  long  time  a  legend  was  current  that 
Swift  was  buried  in  Saint  Patrick's  in  the  same 
coffin  with  Stella  —  a  legend  accepted  by  the 
Encyclopaedia  Britannica*  and  the  (New  Inter- 
national Encyclopedia. }  As  a  matter  of  fact 
the  grave  of  Swift  in  Saint  Patrick's,  Dublin, 
is  several  yards  distant  from  Stella's.  In  1835 
some  alterations  in  the  church  disclosed  Swift's 
coffin;  a  society  of  phrenologists  happened  to 
be  in  session  in  the  city  at  that  time,  and  ob- 
tained permission  to  examine  Swift's  skull  and 
that  found  in  a  neighboring  coffin,  not  Stella's. 
The  lazy  sexton,  in  returning  the  skulls,  saved 
himself  trouble  by  poking  them  both  into  Swift's 
coffin.  A  further  exhumation  in  1882  disclosed 
them  together,  whence  the  legend.  For  the  dis- 
posal of  this  oft-repeated  story  consult  article 
by  Dr.  H.  J.  Lawlor  in  the  English  Historical 
Review  (March  1918). 

Swift,  in  his  maturity,  is  represented  in  the 
several  extant  portraits,  of  which  those  by 
Charles  Jervas  are  the  most  interesting,  as  a 
man  of  large  frame  and  handsome  countenance. 
Contemporary  accounts  represent  him  as  a  man 
of  much  distinction  of  manner  and  powerful 
personality.  Intellectually  he  was  unquestion- 
ably among  the  greatest  of  his  time,  and  his 
influence  was  uncommonly  great.  From  the 
time  of  the  (Drapier's  Letters*  he  exercised  a 
remarkable   sway   over   the  affections   of   the 
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Irish,  and  is  said  to  have  boon  the  most  popu- 
lar man  in  Inland.  By  his  friends  he  was 
greatly  beloved  and  the  charm  which  his  per- 
sonality has  exercised  on  most  of  his  biogra- 
phers has  frequently  made  them  protagonist •* 
and  led  them  to  minimize  some  evident  defects 
of  his  character,  as  his  mcrcilcssncss  to  his  op- 
ponents and  his  not  infrequent  coarseness,  de- 
fects which  he  shared  with  many  of  the  ablest 
men  of  his  time. 

Among  all  the  able  writers  of  the  age  he  is 
surpassed  by  none  in  range  and  power  and  by 
none,  except  Defoe,  in  voluminottsness.  His 
known    writings    comprise    over    230   separate 

prose  titles,  varying  in  length  from  the  'Medita- 
tions on  a  Broomstick'  to  'Gulliver's  Travels,* 
upward  of  300  poems  and  some  500  letters. 
Within  the  limits  of  his  style,  which  may  be 
defined  as  the  simple,  intense  and  unadorned, 
as  opposed  to  the  ornate  or  the  sublime,  he  is 
complete  master  of  his  medium  and  his  surc- 
ness  of  touch  in  the  large  number  of  varied 
subjects  that  he  treated,  give  him  a  place  among 
the  very  greatest  of  Knglish  writers.  Neither 
philosophical  intricacy  nor  emotional  appeal  in- 
terested him,  but  as  master  of  simple,  racy  Eng- 
lish, of  irony,  humor,  burlesque,  satire  and  in- 
vective, he  is  unsurpassed,  as  he  is  also  in  his 
management  of  the  topics  with  which  he  deals. 
Though  he  is  remembered  in  literature  chiefly 
for  his  great  satires,  nearly  all  the  titles  cited 
in  the  foregoing  columns  arc  models  of  their 
kind  in  writing.  See  Battle  of  the  Books; 
Gulliver's  Travels  ;  Tale  of  a  Tub. 

Bibliography. —  The  best  editions  of  Swift's 
complete  writings  are  still  those  of  Sir  Walter 
Scott  in  1814  and  1824  (2d  cd.)  in  19  vols. 
The  most  convenient  and  accurate  modern  edi- 
tion of  the  prose  is  by  Mr.  Temple  Scott  (begun 
1J?>8)  in  12  vols,  of"  the  Bohu  Library.  Other 
editions  and  selections  of  his  prose  and  verse 
are  too  numerous  to  mention  specifically.  The 
principal  early  biographies  are  Orrery's  '?<*" 
marks  on  the  Life  and  Writings  of  Swift* 
(1752),  Delany's  'Observations'  (1754),  Dean 
Swift's  'Kssay  upon  the  Life,  Writings,  and 
Character  of*  Dr.  Jonathan  Swift*  (1755), 
Hawkes worth's  { Memoir*  (1755),  Johnson's  in 
the  'Lives  of  the  Poets*  (1780),  Thomas  Sheri- 
dan's 'Life*  (1784),  Monck-Berkelev's  < En- 
quiry* (1789).  John  Barrett's  *An  Essay  on 
the  Karlicr  Part"  of  the  Life  of  Swift*  (1808), 
Sir  Walter  Scott's  *  Memoirs*  (prefixed  to  the 
edition  of  the  works),  all  of  which  tell  much 
the  same  story.  Scott's  is  the  best.  Monck 
Mason'*  *  History  and  Antiquities  of  Saint  Pat- 
rick's Cathedral1  (181*)),  contains  much  iutcr- 
c«timr  and  valuable  matter.  The  more  modern 
and  aiiThnritafive  lives  begin  with  lohn  For- 
m<t\  'The  Life  of  Jonathan  Swift,  1667-1711* 
(1875).  unfortunately  unfinished.  The  most 
complete  and  accurate  life  i<.  on  the  whole, 
that  by  Sir  Henry  Craik  (London  1882).  Sir 
Leslie  Stephen's  in  'The  English  Men  of  Let- 
ters* is  aKo  good.  Other  lives  are  the  enthusi- 
astic study  by  J.  Chtirtnn  Collins  (18°3).  the 
less  interesting  'Dean  Swift  and  His  Writings* 
by  G  P.  Mnriarty  (18*M)  and  the  introduction 
to  the  Bohn  Krlitimi  bv  W.  K.  H  Lecky.  Con- 
sult aNo  Smith.  S  S,  'Dean  Swift1  (New 
York  l°lfti;  'Correspondence,*  edited  bv  K.  K 
Ball  (ib.  1«M4>  and  "The  Bibliography  ot  the 
Writings     of     Jonathan     Swift"     (in     *  Prose 


Works/  Vol.  XII.  New  York  1908); 
Historical  Review  (March  1918). 

William  T.  1      • 
Professor  of  English,  Columbia  c 

SWIFT,  Joseph  Gardner,  Ameri 

lary  officer:  b.  Nantucket,  Mass.,  31  !     - 
d.    1868.     In   1800  he  entered   the  a 
cadet  and  in  1802  became  the  first  gf«u 
the  Military  Academy  at  West  Point    1 
having  attained  the  rank  of  captain  of  ei 
he   was   appointed   to   the  command  t* 
Point.     For  meritorious   services  in  I 
naigns  of  1813  and  1814  on  the  Saint  I 
River,  and  in  defense  of  the  city  and  L. 
\'e\v  York,  he  was  brevcttcd  as  brigadi 
eral.     General  Swift   was  afterward  si 
of  the  port  of  New  York  for  nine  yeai 
civil   engineer  of   the   Baltimore  and  ! 
hanna  Railroad,  and  from  1829  to  1835 
appointment  from  President  Jackson,  ! 
tendent   of   the   harbor   improvements 
lakes,  removing  to  Geneva,  N.  Y.     In 
was  chief  engineer  of  the  Harlem  Rail 
New  York,  and  in  1841  was  sent  by  Pi 
Harrison  on  an  embassy  of  peace  to  tl 
ernors  of  Canada,  New  Brunswick  ani 
Scotia. 

SWIFT,  Lewis,  American  astrono 

Clarkson,  N.  Y..  29  Feb.  1820;  d.  1913. 
graduated  at  Clarkson  Academy  in  1£ 
became  interested  in  astronomy,  built  * 
telescope   in   Rochester,   N.   Y.,   and  be 
make  observations.     For  years  he  searc! 
heavens  for  comets,  and  discovered  the 
one  of  1862.    In  1869  he  observed  a  to 
eclipse  and  secured  valuable  results,    T*» 
later  he  found  another  comet,  and  in 
discovered  other  comets,  for  which  he  i 
a  trold  medal   from  the  Imperial  Acad 
Sciences  in  Vienna.     In  1882  he  assun 
directorship  of   the  Warner  Ohservato 
later  took  charge  of  the  Lowe  Observa 
Kcho   Mountain,  California.     Before  th 
pletion  of  the  Warner  Observatory.  Di 
was  presented  by  the  people  of  Rochest 
a  16-inch  refractor  costing  $11,000.     W 
instrument  he  discovered  900  nuhular  th 
over   300   at    Echo   Mountain,   Calif orn 
about  a  dozen  comets  at  both  places, 
he  was  awarded  the  I-alandc  prize  of  the 
Academy,  and  the  Jackson  Guill  medal  s 
of  the  Royal  Astronomical  Society  in  18 
also   received   several   comet   medals    fr 
Astronomical  Society  of  the  Pacific.     H 
( Lessons  in  Astronomy*    (1888). 

SWIFT,  Lindsay.  American  editor: 

ton,  Mass  .  2*>  July  1856.     He  was  gradt 
Harvard    I'niversity   in    1877   and   beca 
editor  of  the  Boston  Public  Library. 
of   'Massachusetts   Flection  Sermons* 
'The    (ireat     I  debate     Between     Webst 
Hpvne«'   (1S*)8) ;  'Literary  Landmarks  ■ 
ton '     <  1 W)  :     ' Benjamin    Franklin1 
'William  Lloyd  Garrison'  (1911),  etc. 

SWIFT,  a  local  name  in  the  eastern 

States  tor  the  familiar  fence-lizard  (Se* 
und nlatus)  in  reference  to  the  celerilj 
movements.     Sie  So.LKPORUS. 

SWIFT    CREEK,    or    ARRG 
CHURCH,  Engagement  at.    On  9 
General  Butler  sent  an  expedition  fn 
frenchmen ts  at   Bermuda   Hundred 
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oad  between  Richmond  and  Petersburg, 
large  part  of  the  10th  and  18th  corps 
s  Gillmore  and  W.  F.  Smith  moved  out 
morning  and  destroyed  the  road  from 
Station  on  the  north  to  Swift  Creek  on 
th,  a  distance  of  six  miles.  Arriving  at 
k  and  driving  the  Confederate  skirmish- 
es it,  the  Federals  found  that  the  stream 

fordable  and  that  the  bridges  were  held 

od's  and  a  part  of  B.  K.  Johnson's 
,  with  artillery  posted  on  the  south  bank. 
was    a    sharp    engagement    across    the 

with  artillery  and  infantry,  in  which 
le  lost  about  150  men,  and  on  the  morn- 

the  10th  the  expedition  returned  to 
la  Hundred.  Consult  Official  Record* 
CXXVI). 

IFT-MOTHS,  a  cosmopolitan  family 
Hda)  of  large  or  medium-sized  moths, 
prized  by  brownish  or  golden  wings,  cx- 
illy  white ;  a  jugum  is  present,  and  the 
>n  of  the  fore  and  hind  legs  is  similar. 
aws  are  vestigial  in  the  imago,  and  no 
eaten  by  the  adults.  The  caterpillars 
to  the  stems  of  plants,  live  underground, 
d  on  roots;  the  ^incomplete®  pupa?  also 
tcrranean.  The  hop-moth  and  the  Brit- 
st-moth  are  typical  examples. 

IFTS,  birds  of  the  family  Micro podidce 
tselidce),  noted  for  the  extreme  rapidity 

flight.  Their  proper  place  in  the  system 
thology  has  been  much  discussed.  For- 
hey  were  universally  classed  with  the 
s,  but  the  usual  opinion  among  ornithol- 
»  that,  unlike  as  are  the  swifts  and  hum- 
rds  (q.v.)  in  general  aspects,  they  with 
htjars  form  a  natural  assemblage,  the 
Typseliformes,  or  its  equivalent.  The 
have  a  generally  swallow-like  aspect. 
1  is  very  small,  flat  and  weak,  but  the 
which  is  not  provided  with  bristles,  ex- 
ir  back  beneath  the  eyes,  giving  a  very 
fe  gape.    Just  at  its  base  above  are  the 

partly  covered  by  feathers.  The  feet 
r  small  without  any  distinct  scaly  cover- 
any  comb-like  claws,  and  they  present 
ible  peculiarities  in  the  position  of  the 
tnd  the  number  of  phalanges  in  the  dif- 
'enera.  The  wings  are  extremely  long, 
r  far  beyond  the  tail  and  crossing,  but 

h  lies  entirely  in  the  extremely  elon- 
..mary  quills,  the  upper  segments  of  the 
d  the  secondary  quills  being  unusually 
In  the  typical  swifts  the  tail  is  long  and 

in  others  it  is  short,  truncate  and 
there  are  always  12  retrices.  Among 
cal  characters  swifts  have  the  salivary 
emarkably  developed  and  of  the  mucous 
e  lower  intestine  has  no  caeca;  the  skull 
isipterygoid  processes  in  those  which 
;  palate  of  the  passerine  (ccgithognath- 
pe  but  has  them  combined  with  the 
ate  {shizognathous}  type;  the  keel  of 
mm  is  remarkably  deep  and  the  pectoral 

correspondingly  well  developed.  Ex- 
it they  shun  the  polar  regions  these 
insectivorous  birds  are  cosmopolitan  in 
tribution.  There  are  about  eight  genera 
species  divided  into  the  subfamilies  of 
aintt  or  typical  swifts  and  the  Chcetur- 

spine-tailed  swifts.  The  first  has  the 
hers  normal,  the  tarsi  and  toes  feath- 
*  hind  toe  capable  of  being  turned  later- 


ally or  forward  and  the  three  front  toes  with 
only  three  joints  each.  Nearly  all  of  the  spe- 
cies of  this  group  belong  to  the  Old  World, 
several  being  South  American,  and  one  belong- 
ing to  the  United  States.  In  Cypselus  all  four 
toes  are  directed  forward.  To  this  genus  be- 
long the  common  swift  of  Europe  (C.  apus) 
and  the  Alpine  swift  (C.  alpinus).  The  only 
representative  of  this  group  occurring  within 
the  United  States  is  white-throated  or  rock 
swift  (Aeronautes  melanolcucus) ,  found  in  the 
southwestern  region  north  to  Wyoming  and  in 
winter  in  Mexico  and  Central  America.  The 
hind  toe  is  directed  laterally,  not  forward,  and 
the  toes  are  only  partially  feathered.  The 
colors  are  black  above  with  some  white  mark- 
ings and  white  below;  the  length  about  seven 
inches  and  the  closed  wing  the  same.  This 
species  is  gregarious  and  nests  in  extensive 
colonies  in  holes  and  on  ledges  of  inaccessible 
cliffs.  Like  the  European  swift  its  flight  is 
incredibly  rapid.  Among  exotic  species  of  true 
swifts,  none  are  of  greater  interest  than  palm 
swifts  (Tachornis)  of  Africa  and  the  tropical 
Orient  and  the  aberrant  tree  swifts  (Macro p- 
teryx)  of  India  and  Ceylon,  which  nest  in  trees. 

The  subfamily  Chccturina  has  the  feet  more 
normal,  but  the  hind  toe  is  more  or  less  versa- 
tile and  the  phalanges  of  the  front  toes,  though 
not  reduced  in  number,  are  extremely  short; 
the  feet  are  unfeathered  and  the  tail  feathers 
have  the  vane  wanting  at  the  end,  the  produced 
shaft  forming  a  stiff  mucronate  tip.  The  com- 
mon chimney  swift  (or  erroneously  swallow) 
(Chcetura  pelagic  a)  is  an  example,  and  is  too 
well  known  to  require  a  description.  It  is  a 
migratory  species  and  one  of  the  very  latest 
birds  to  appear  in  summer.  It  breeds  as  far 
north  as  Labrador  and  winters  southward  to 
southern  Mexico.  Its  western  limit  is  the  cen- 
tral plains.  This  is  one  of  the  birds  which 
has  been  reputed  to  hibernate  at  the  bottom  of 
ponds  and  not  a  few  circumstantial  accounts  of 
the  manner  in  which  they  entered  the  mud  have 
been  published.  Several  patient,  truth-loving, 
zoologists  have  carefully  investigated  these  re- 
ports with  the  expected  result  that  they  proved 
baseless.  The  nests  of  this  swift  are  interest- 
ing structures  of  twigs  glued  together  with  a 
thick  coating  of  hard  varnish-like  dried  saliva, 
which  also  serves  to  attach  the  saucer-like  struc- 
ture to  the  inside  of  an  unused  chimney, 
which  at  the  present  time  are  the  almost  ex- 
clusive nesting  and  sleeping  sites  of  these  birds. 
Formerly  they  occupied  hollow  trees  and  still  do 
in  unsettled  parts  of  the  country.  The  eggs 
arc  pure  white  and  number  four  or  five.  Most 
of  the  life  of  these  birds  is  spent  in  flight,  and 
many  and  remarkable  are  their  aerial  per- 
formances. The  only  other  swifts  of  this  sub- 
family inhabiting  the  United  States  are 
Chatura  vauvii  of  the  Pacific  States,  there  re- 
placing the  eastern  chimney  swift,  and  the 
black  swift  (Cypseloides  niger)  of  the  Rocky 
Mountain  region  and  westward  from  British 
Columbia  to  Central  America.  It  ascends  to 
great  altitudes.  Several  species  of  the  latter 
genus  occur  in  South  America.  C alloc  alia  in- 
cludes the  edible  birds'-nest  swifts  (q.v.)  of 
which  a  number  of  species  occur  from  south- 
eastern Asia  to  Madagascar  and  the  Marquesas. 

Consult,  besides  the  articles  referred  to 
above,  and  the  standard  works  on  American 
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Ornithology,  especially  Hartert,  *  Catalogue 
Birds  British  Museum  >  (Vol.  XVI,  London 
1892)  and  'Cambridge  Natural  History1  (Vol. 
IX,  New  York  1907). 

SWIMMING,  the  art  or  practice  of  loco- 
motion or  mode  of  progression  in  the  water 
by  using  the  arms  and  legs  as  paddles.  Ac- 
cording to  the  best  authorities,  all  animals,  ex- 
cepting man,  monkeys  and,  perhaps,  the  three- 
toed  sloth  (Brady pus  Tridaetylus),  either  swim 
naturally  or  go  through  the  motions  of  swim- 
ming when  suddenly  immersed  in  water.  There 
are,  however,  a  number  of  animals  that,  al- 
though they  swim  naturally,  drown  as  they 
swim.  This  is  the  case  with  rabbits,  mice, 
moles  and  the  smaller  cats.  Drowning  appears 
to  be  the  result  of  the  fur  being  saturated. 
Tigers,  cheetahs  and  lions,  the  larger  cats,  arc 
fine  swimmers.  It  is  noteworthy  that  the  mole 
and  the  rat  arc  equally  strong  swimmers,  the 
former,  however,  drowns  in  a  short  time,  while 
the  latter  has  considerable  endurance  in  the 
water  and  is  credited  with  many  feats  of  long- 
distance swimming. 

The  conditions  under  which  an  animal  will 
swim  well  arc  those  in  which  the  wetted  sur- 
faces arc  large  and,  therefore,  afford  the  great- 
est power  of  resistance,  and  where  the  specific 
gravity  of  the  object  is  a  little  greater  than 
that  of  water  and  consequently  subject  to  the 
least  disadvantageous  displacement.  Almost 
all  of  the  larger  quadrupeds,  especially  the  deer 
and  the  horse,  are  exceptionally  fine  swimmers. 
They  simply  walk  in  the  water,  the  motions 
which  serve  to  support  and  propel  them  in 
that  medium  being  very  similar  to  those  cm- 
ployed  to  pn egress  on  land. 

On  the  other  hand,  in  the  swimming  of  man, 
it  is  necessary  to  consider  a  semi-artificial 
mode  of  progression,  which  is,  however,  sub- 
ject to  and  regulated  by  the  general  laws  gov- 
erning aquatic  locomotion  in  relation  to  the 
medium,  the  body  immersed  therein  and  to 
the  forces  exerted  bv  that  body  to  propel  itself. 
The  human  body  wfth  a  normal  amount  of  air 
in  the  lungs  is  very  slightly  lighter  than  water 
and  the  movements  of  the  limbs  produce  various 
effects,  according  to  the  direction  of  the  effort. 
When  they  are  moved  horizontally  and  down- 
ward thev  tend  to  support  and  propel  the 
body.  When  they  arc  moved  in  an  upward 
direction,  as  in  diving,  the  body  is  given  a 
tendency  to  descend.  As  to  the  immersed  sur- 
faces, their  direction  tends  to  either  float  or 
sink  the  Imdy.  When  a  man  wishes  to  float 
in  the  water  he  assumes  a  flat  position  resem- 
bling the  natural  position  of  the  lower  swim- 
ming forms  and  for  purpose*  of  propulsion  and 
support  employs  the  wdog  paddle,*  in  which  the 
motions  of  the  hand*  arc  exactly  similar  to 
those  of  the  forepaws  of  a  dog  in  swimming 
or  in  walking;  a  method  of  swimming  em- 
ployed naturally  by  almost  all  land  animals. 

Although  a  man's  initial  efforts  to  swim  re- 
sult in  position*,  of  the  body  and  motions  of 
I  he  limbs  which  closely  approximate  to  those  of 
the  lower  animals  »hat  swim  naturally,  he  has 
adopted  and  developed  artificial  methods  by 
the  use  of  which  he  surpasses  them  in  speed 
and   endurance 

These  method*  involve  motion*;  of  the  limbs 
which  may  be  conveniently  designated  as  the 
breast    or    front    stroke,   the    side    stroke,    the 


overhand  stroke,  swimming  on  the  back, 
floating  and  treading.    In  general,  so 
the  arms  and  legs  move  in  any  dire* 
forces  exerted  tend  to  propel  the  h 


Pic.  I.—  Breast  Stroke. 

The  breast  stroke  consists  of  a  bi     < 
of  the  arms  in  a  horizontal  plane,  ac«.< 
by  a  frog-like  motion  of  the  legs.    K 
menced  by  placing  the  hands  with  th 
upward,  the  wrists  being  bent  sideways 
the  fingers  point   to  the  front  and 
sides  of  the  wrist  joints  touching 
about   four  inches   below   the  surface 
water.   The  arms  are  then  pushed  get 
ward,  the  palms  being  kept  flat  and  th* 
closed.    When   the  arms  have   been   e 
to  their  full  extent,  the  palms  of  bt 
are    turned    outward    and    a    strong   » 
sweep    is    made    by    each    arm,    ho 
through  an  angle  of  90°.    The  arm  u»% 
is  completed  by  bending  the  elbows  bi 
and  inward  until  they  are  brought  clou 
sides   of    the   body   and    then    the   1 
carried  edgeways,  to  their  original  pi 
front  of  the  body.     Simultaneously  * 
extending  of  the  arms  to  the   front,  I 
are  struck  out  backward  and  spread  wii 
and  as  the  arms  are  swept  around,  t 
limbs  are  stiffened  and  brought  firmly  i 
so   as   to   grasp   the   water   by  the  wh 
thus    imparting   a    forward    movement 
swimmer  and  also  finishing  in  a  stn 
behind   the   body.    Then,   when    the  ^ 
bent  and  the  hands  are  being  brot 
original  position  in  front  of  the  bouy, 
and    toes   are    turned   outward,    the 
kept   close   together   and    the   feet   aic 
up  to  the  tody  to  repeat  the  movei 

The  breathing  is  effected  in  a  iifciu 
unrestrained   manner.     A    full   breath  i 
at  every  stroke  and  regulated  so  as  t 
gasping  on  short  heavings,  by  exhalii 
arms  are  being  extended  and  inhal 
are  being  swept  around. 

I«  swimming  with  the  side  stroke,  t 
may  be  turned  upon  either  side  and  by 
ing  from  one  side  to  the  other  the  • 
rests  his  muscles  somewhat.   In  side  si 
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the  deeper  immersion  of  the  head  reduces  its 
weight  and  relieves,  somewhat,  the*  strain  of 
its  support  from  the  muscles  of  the  neck.  If 
on  the  right  side  the  right  arm  is  thrown  out 
in  front  with  the  palm  of  the  hand  turned 
downward  and  kept  level  with  the  under  side 
of  the  head.  It  is  then  pushed  out  to  its  full 
extent,  kept  rigid  and  without  bending  either 


Pig.  2.—  The  Side  Stroke. 

the  wrist  or  the  elbow,  is  brought  down  through 
the  water  in  a  strong  movement  until  the  hand 
at  full  stretch  comes  between  the  legs.  It  is 
then  brought  up  along  the  body  to  the  chin  and 
the  stroke  repeated.  The  left  hand,  formed 
into  a  scoop,  is  turned  outward  by  the  wrist 
at  right  angles  to  the  forearm  and  the  left 
arm,  with  elbow  bent,  is  thrown  outward  and 
executes  a  straight  pulling  stroke  to  the  left 
hip.  The  arms  act  alternately  and  when  one 
is  executing  the  positive,  the  other  is  at  the 
negative  part  o£  the  stroke.  The  action  of 
the  legs  should  be  long  and  powerful  and 
coincident  with  that  of  the  arms  and  shoulders. 
When  the  right  arm  finishes  its  downward 
stroke  and  the  left  arm  is  extended  in  front, 
the  legs  are  drawn  up  to  the  body.  When  the 
left  arm  pulls  downward,  the  legs  are  opened 
wide,  swung  around  and  closed,  in  one  con- 
tinuous motion.  Care  is  taken  never  to  cross 
the  legs,  make  any  effort  to  raise  or  sink  the 
head,  or  exert  any  sudden  pull  at  any  part 
whatever  of   the   complete  stroke. 

In  the  overhand  stroke,  all  the  movements 
excepting  those  of  the  upper  hand  and  arm, 
are  similar  to  those  of  the  side  stroke.  The 
left  or  upper  arm  is  brought  forward  and  ex- 
tended as  far  as  possible  out  of  the  water  in 
front  of  the  head,  then  dipped  and  pulled 
through  with  a  strong  propelling  stroke.  The 
method  gives  a  more  lengthened  reach  and 
when  properly  acquired,  is  the  most  useful  and 
easy  of  all  the  various  methods  of  swimming; 
but  the  side  stroke  is  the  one  generally  em- 
ployed in  long-distance  racing. 

One  of  the  fastest  strokes  for  short-dis- 
tance swimming  is  the  Trudgeon  stroke,  intro- 
duced into  England  a  few  years  ago  from  the 
South  Pacific.  The  action  of  the  arms  con- 
sists of  alternate  overhand  strokes,  while  the 


legs  made  a  frog  kick  simultaneously  with  one 
of  the  arm  strokes,  with  the  body  swimming 
on  the  belly.  A  modification  of  this  style  was 
introduced  a  few  years  ago  by  Meffert,  the 
American  mile  champion,  and  has  been  adopted 
by  some  of  the  best  American  swimmers.  In 
it  the  head  and  the  forearm  are  kept  submerged 
when  the  body  is  being  pushed  forward  and 


Pic.  3. — Bracing  Stroke. 

the  face  is  brought  out  of  the  water  to  breathe, 
by  a  turning  action  of  the  waist  as  the  forward 
movement  checks  between  the  strokes.  This 
style  prevents  a  cramped  position  of  the  head 
and  also  allows  a  freer  action  of  the  body. 
Many  racing  swimmers  take  a  breath  only  every 
other  stroke,  keeping  the  face  half  under  water 
half  of  the  time. 


Fig.  4. — Swimming  on  the  Back. 

Swimming  on  the  back  is  accomplished  by 
lyingf  in  the  water  back  downward,  the  hands 
resting  on  the  waist,  the  elbows  directed  out- 
ward, the  breath  held  and  the  chest  expanded. 
To  propel,  the  legs  are  bent  and  the  feet  are 
drawn  up  close  to  the  trunk,  the  knees  being 
directed  outward  with  the  heels  close  together. 
The  legs  are  now  struck  out  as  wide  apart 
as  possible  and  then  brought  closely  together 
until  the  great  toes,  inner  ankles  and  the  inner 
sides  of  both  legs  meet  along  their  entire  length. 
Greater  speed  may  be  obtained  by  extending 
the   arms   outward   and   on   a   level   with    the 
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Uxly,   the  palms   facing  downward  and   using 
them  as  sculls. 

Diving,  when  well  performed,  is  a  very 
graceful  feat.  The  dive  may  l>c  a  standing  or  a 
running  one.  To  make  a  good  dive,  the  feet 
line  and  legs  are  kept  close  together,  the  chest 
inflated  and  the  arms  arc  swung  back  and  forth 
two  or  three  times.  The  lungs  arc  then  charged 


Fig.  5. — Diving. 

with  a  long,  deep  breath,  and  the  dive  is  made 
just  a  moment  before  the  arms  and  hands  are 
raised  over  the  head.  In  springing  off,  all  the 
power  of  the  legs  is  used,  and  in  mid-air 
the  I»ody  is  straightened  out  like  an  arrow 
from  the  tips  of  the  fingers  to  the  toes.  The 
arms  are  then  declined  so  as  to  enclose  the 
head,  the  chest  is  contracted  for  an  instant 
and  the  water  is  entered  noiselessly  and  with- 
out a*  splash,  fingers  first.  The  moment  the 
l>ody  is  covered,  the  head  and  arms  arc  thrown 
up,  which  brings  the  diver  to  the  surface.  The 
eyes,  which  instinctively  close  as  they  enter 
tfie  water,  should  be  opened  under  the  water, 
in  order  to  avoid  accidents. 

Floating  is  the  position  assumed  by  a  swim- 
mer to  rest.  It  is  accomplished  by  holding 
the  forehead  below  and  the  mouth  and  chin 
above  the  surface  of  the  water.  The  arms 
and  legs  may  be  stretched  out  as  far  apart  as 
]M>ssible,  as  in  the  *  spread  eagle"  position  or 
the  body  may  be  held  rigid  and  straight  with 
the  legs  crossed,  the  lower  part  of  the  face 
and  the  toes  peeping  at*>vc  the  water  and  the 
arms  either  lying  at  the  sides  or  above  the 
head  with  the  thumbs  locked. 

Treading  water  i<  a  method  employed  t«> 
maintain  a  perpendicular  position  in  the  water, 
the  head  being  kept  above  the  surface.  It  is 
acromplisbed  by  paddling  with  the  hands  and 
working  the  legs  and  feet  a*  if  going  up  ctairs, 
with  the  soles  of  the  feet  acting  :i*  >us'.aining 
surfaces.  It  is  the  only  branch  of  the  art  that 
approaches  natural  conditions  and  ii  resorted 
to  in  cases  of  accidental  immersion,  would 
prevent  75  per  cent  of  the  deaths  due  to  that 
cause. 

Expert  .swimmers  are  capable  of  dispensing 
with  the  use  of  the  arms,  and  when  treading 
f«u  di.splay,  or  in  competitions,  either  Imld  their 
arm>  and  hands  above  the  surface  or  fold  them 
across    the    chest.     They    are    also    capable    of 


floating  with  both  legs  or  both  arms  out  of  the 
water;  spinning  like  a  top  while  maintaining 
a  sitting  position ;  taking  off  the  clothes  on  the 
body;  taking  off  the  stockings,  and  cutting  the 
toe  nails,  all  of  which  illustrate  man's  command 
over  the  attending  artificial  conditions. 

Aids  to  increase  speed  may  be  employed  in 
the  form  of  wooden  plates  which  are  attached 
to  the  palms  of  the  hands  and  the  soles  of  the 
feet.  The  most  effective  are  those  invented 
by  R.  H.  Wallace  Dunlop  and  introduced  in 
England  in  1876.  Other  helps,  for  sustaining 
purposes,  have  been  employed  from  very  early 
times.  They  were  generally  in  the  form  of  flat 
surfaces  of  wood,  tin  and  water-proof  fabrics, 
but  their  use  is  not  recommended. 

The  Amateur  Athletic  Union  of  the  United 
States  holds  championship  swimming  competi- 
tions in  various  places  every  year.  The 
Hawaiian  Association  has  a  very  large  follow* 
ing  and  holds  numerous  contests.  There  arc 
also  intercollegiate,  metropolitan  and  many 
local  competitions. 

A  general  idea  of  the  speed  and  endurance 
of  swimmers  may  be  obtained  from  a  few  of 
the  best  performances  on  record:  100  yards  — 
P.  McGillivray  (American  amateur),  54s.  (in 
bath) ;  D.  P.  Kah'oku  (American  amateur), 
53s.  (in  open  water) ;  A.  Wickham  (Australian 
professional),   lm.  4^s.   (in  open  water). 

One  mile — D.  Billington  (English  profes- 
sional) 24m.  HHs.  (in  open  water)  ;  B.  Kieren 
(Australian  amateur),  23m.  16fos.  (in  hath); 
G.  R.  Hodgson  (Canadian  amateur),  23m. 
34#s.  (in  open  water).  Woman's  record  — 
Fannie   Durack    (Australian),  26m.  8s. 

Long-distance  swimming — Webb,  40  miles 
with  tide,  9h.  57m.  00s.;  Mercardier.  20  miles 
with  current,  4h.  59m.  46s.;  Miss  Agnes  Beck- 
with,  20  miles  with  current,  6h.  25m.  00s. 

Long  immersions  —  Webb,  20  miles,  in- 
creased to  35  miles  by  tides,  crossing  the  Eng- 
lish Channel,  21h.  45m.  00s. 

Bibliography.— The  literature  on  swim* 
ming  is  quite  extensive.  The  following-named 
works  are  among  the  best  on  the  subject : 
Thcvenot,  *Thc  Art  of  Swimming )  (trans. 
London  lcW) ;  Bermordi,  O.  de,  'Schwimm- 
kunst  iihersctz*  (Vienna  1797);  Frost.  J.,  <The 
Art  of  Swimming>  (New  York  1818) ;  Rompd- 
man,  H.,  (Het  nut  dcr  Zwemkunst*  (Amster- 
dam 1830) ;  Fontenclle,  Julia  de,  <  Manuel  del 
Xagcurs*  (Paris  1838);  Forrest,  George, 
*  Handbook  of  Swimming  and  Skating1  (Lon- 
don 1865) ;  Leahy,  John,  cThc  Art  of  Swim* 
ming  in  the  Eton  Style*  (London  1875); 
'Spaulding's  Athletic  Library,*  Nos.  20-30 
(New  York  189+-95) ;  Dalton,  Capt.  Davis, 
<How  to  Swim*  (New  York  1899);  Amrri- 
ran  Physical  Rn'irw  (Vol.  IV,  Cambridge, 
Mass.,  1899).  Consult  also  Austin,  H.  R.f  'How 
10  Swim*  (London  1914);  Brewster,  E.  T„ 
« Swimming*  (Boston  1910);  Dalton,  F.  E. 
'Swimming  Scientifically  Taught*  (New  York 
VH2). 

SWIMMING  BLADDER,  AIR-BLAD* 
DER,  or  SOUND,  an  internal  sac-like  organ 
in  fishes  by  which  they  regulate  their  relative 
buoyancy.     St-r   Kish. 

SWINBURNE,  Algernon  Charles,  Eng- 
lish poet:  b.  London,  5  April  1837;  d.  10  Apnl 
l'W*  He  wa<  the  son  of  Admiral  Charles 
Henry    Swinburne,    of    an    old    Northumbrian 
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,  and  Jane  Henrietta,  a  daughter  of  the 
rl    of    Ashburnham,   a    woman   of   high 
:  who  exercised  a  marked  influence  on  the 
:tual  development  of  the  poet  during  his 
t  years.    From  Eton  he  went  to  Balliol 
e,   Oxford,   where  his   time  was  chiefly 
to  the  study  of  Greek  poetry  and  in  less 
of  the  literatures  of  France  and  Italy, 
ote,  also,  for  the  Undergraduate  Papers, 
ent  publication,  and  seems  to  have  pro- 
a  considerable  body  of  verse  which,  how- 
le  later  characterized  as  worthless.     He 
xford  in   1860  without  taking  a  degree 
raveled    for   a   short   time   on   the   Con- 
visiting    Walter     Savage    Landor    in 
>ce,  for  whom  he  entertained  a  great  ad- 
>n.    The  year  of  his  leaving  Oxford  was 
d    by    the    publication   of    'The    Queen 
r>    and    Rosamond,*   which,  written   in 
izabethan  manner,  revealed  little  metric 
and  aroused  practically  no  attention.   In 
winburne  settled  in  London,  in  the  house 
nte  Rossetti.    In  1865  appeared  his  first 
ccording  to  many,  his  masterpiece,  'Ata- 
n  Calydon,*  which  was  hailed  as  giving 
e  of  a  poetic  genius  of  the  highest  rank. 
'Atalanta*  Swinburne  displayed  for  the 
ne  that  magical  mastery  of  metrical  form 
ch,  jn  all  English  literature,  he  is  equaled 
elley  and  Milton  alone,  if  by  them.    In 
lebrated  choruses  of  the  poem  the  Eng- 
nguage  is  molded  to  an  exquisiteness  of 
nelody   \yhich   might   almost  have   been 
i  impossible  in  a  vernacular  dominated 
r   stiff    imperiuth   of    the   Iambic   verse, 
elard,*   a  play  dealing  with  an  incident 
life  of   Mary  Stuart,  appeared  shortly 
Atalanta,*  but  was  received  with  marked 
ointment.    The  next  year,  however,  came 
'oems  and  Ballads/   which  made  Swin- 
at  once  a  figure  of  national  and  inter- 
il  note  and  the  centre  of  a  hurricane  of 
m  aroused  by  what  might  be  called  the 
tone  of  the  volume.    The  'Poems  and 
>*    showed    the    art    of    the    author    of 
nta*  at  its  best,  but  they  sang  of  themes 
ed  by  middle  class  Anglo-Saxon    morality, 
nanner  undeniably  thorough.     The  ani- 
le of  sexual  passion  was  therein  depicted 
fervidness  of  tone  and  a  wealth  of  fleshly 
y  which  subjected  the  poet  to  the  most 
t    denunciation    as    a    glorifier    of    pre- 
an   morality.    As  a  matter  of   fact   the 
s  and  Ballads  *  were  chiefly  intended  as 
est  against  English  Philistinism  and  do 
any  way  represent  the  ethical  standards 
poet,  whose  mind  on  the  contrary  turns 
iten  to  the  contemplation  of  love  idcal- 
lowcver  much  material   beauty  may   in- 
him.     The    taint    of    Anacreontism    has 
leless  lingered  in  Swinburne's  reputation 
possiblv  the  most  salient  characteristic 
work  to  the  casual  reader.    'A  Song  of 
which  appeared  in  1867  definitely  marks 
irne's  entrance  into  the  field  of  political 
i.    He  sang  liberty  with  the  same  pas- 
utterance,   though   not   with   the   same 
success,  with  which  he  had  sung  of 
love,  and  the  theme  is  continued  in  his 
>n  the  Proclamation  of  the  French  Re- 
' Songs    before    Sunrise*    (1871)    and 
of  Two  Nations.*    About  this  time  he 
;r  the  influence  of  Victor  Hugo,  whom 


he  regarded  with  a  feeling  amounting  almost 
to  adoration,  and  indeed,  in  the  various  phases 
of  his  development,  the  want  of  measured  re- 
straint is  striking.  ( Both  well }  (1874)  is  the 
second  part  of  a  trilogy  dealing  with  the  for- 
tunes of  the  unhappy  Scottish  queen,  of  which 
the  first  part  is  the  'Chastelard,*  already  men- 
tioned, and  the  last,  'Mary  Stuart,  >  published 
in  1881.  In  1876  came  {Erechthcus,*  a  tragedy 
formed  after  Greek  models  and  revealing,  as 
'Atalanta*  had  done,  his  marvelously  sym- 
pathetic insight  into  the  ancient  Hellenic  spirit. 
A  second  serie's  of  *  Poems  and  Ballads*  ap- 
peared in  1878  and  ' Songs  of  the  Springtides* 
in  1880.  Tristram  of  Lyonesse*  (1882)  con- 
tains some  of  Swinburne's  happiest  harmonic 
effects;  the  heroic  couplet  is  there  freed  from 
its  almost  mathematical  rigidity  and  precision 
and  made  to  assume  a  vague  softness  of 
cadence  that  brings  it  near  to  the  more  flexible 
forms  of  lyric  verse.  Swinburne's  work  after 
1882  shows  no  artistic  progress  as  a  whole. 
In  all  the  perfect  manner  is  apparent  and  the 
poet's  resources  never  fail  —  and  in  some  there 
are  passages  and  sketches  of  an  exquisite  beauty 
equaling  his  best  work ;  but  beyond  the  height 
which  he  had  earlier  attained,  he  does  not  go. 
These  works  are  'A  Century  of  Roundels* 
(1883);  'Marino  Faliero,*  a  tragedy  (1885); 
'Locrine,*  a  tragedy  (1887) ;  ( Poems  and 
Ballads,*  3d  series  (1889);  'The  Sisters* 
(1892);  <Astrophcl*  (1894);  <The  Tale  of 
Balen*  (1896),  and  ( Rosamond,  Queen  of  the 
Lombards*  (1899) ;  of  these  Balen  perhaps 
ranks  nearest  to  the  great  works  of  his  earlier 
period. 

Swinburne  also  wrote  much  prose,  in  the 
field  of  criticism,  possessing  many  of  the  char- 
acteristics   of    his    verse,    vehemence,    imagery 
and   lack  of  self-restraint.    Although  he  pos- 
sessed the  gift  of  the  illuminative  phrase  and 
displays    at    times    a    profound    insight,    his 
critcism  as  a  rule  shows  no  refinement  of  judg- 
ment.   It  was   his   avowed  conception  of   the 
mission   of    criticism    not    to   weigh    narrowly 
and    to   examine   minutely,   but   generously   to 
praise.    But  though  Swinburne  was  so  far  un- 
true to  his -position  in  that  he  sometimes  hated 
as  well  as  loved,  he  hated  and  loved  with  un- 
restrained   passion.     He    wrote    eulogies    on 
'Charlotte     Bronte*      (1877),      <  Shakespeare* 
(1880)  ;  < Victor  Hugo*   (1886),  and  <Ben  Jon- 
son*  (1889).    To  Robert  Buchanan's  assault  on 
the  'Fleshly  School  of  Poetry/  including  Swin- 
burne. Rossetti  and  Morris,  the  first  replied  in 
his  scathing  'Under  the  Microscope.*    Among 
his  other  works  of  criticism  are   'Essays  and 
Studies*    (1875);    'Miscellanies*    (1886),    and 
'Studies  in  Prose  and  Poetry*    (1894).    Men- 
tion   should    also   be    made    of    'The    Modern 
Heptalogia,*  a  volume  of  parodies  on  contem- 
porary poets,  which  appeared  anonymously  in 
1881  and  has  not  been,  as  yet,  officially  acknowl- 
edged as  a  work  of  Swinburne.    His  it  was, 
however,  by  common  consent  and  that  in  spite 
of  the  fact  that  among  the  most  amusing  bur- 
lesques  is    the   one    on    himself.     Swinburne's 
position  in  English  literature  is  to  be  assigned 
him  on  his  merits  as  a  master  of  verse  form 
and    poetic    rhetoric.     With    no    especial    pro- 
fundity of  thought,  with  no  definite  theory  of 
life,   with   no   deep  insipht  into  human  char- 
acter,  he   stood   pre-eminent  as   a   molder   of 
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exquisite  melodies.  It  is  his  manner  that  should 
give  him  a  permanently  high  rank  among  Eng- 
lish poets.  (See  Atalanta  in  Calydon).  Con- 
sult Wratcslaw,  Theodore,  *  Algernon  Charles 
Swinburne,  a  Study*  (London  1900)  ;  Shenherd, 
R.  H.f  (The  Bibliography  of  Swinburne*  (ib. 
1887) ;  Mackail,  J.  W.,  rSwinhurne>  (Oxford 
1909) ;  Thomas,  Kdward,  'Swinburne*  (New 
York  1912);  Drinkwatcr,  John,  < Swinburne: 
An  Estimate*  (ib.  1913) ;  Woodberry,  G.  E., 
1  Swinburne*    (ib.  1905). 

SWINDON,  England,  in  Wiltshire,  29 
miles  northeast  of  Bath  and  76  miles  west  of 
London,  consists  of  two  parts  —  old  and#  new 
Swindon.  The  older  section  on  a  hill  is 
picturesque  and  its  principal  buildings  comprise 
the  parish  church,  town-hall,  assembly  rooms 
and  corn  exchange.  The  new  town  on  re- 
claimed lowland  contains  a  mechanics'  institute, 
theatre,  etc.,  the  railroad  shops  of  the  Great 
Western  Railway  employing  several  thousand 
men  and  an  extensive  park  connected  with  these 
works.  The  town  is  an  important  railway 
junction.     Pop.  50,751. 

SWINE.  General  Information.—  Swine 
are  of  immense  importance  in  the  commerce  of 
the  world.  In  the  United  States  alone  there 
are  some  65,000,000  of  swine  on  the  farms  and 
in  the  hamlets.  This  figures  some  two-thirds 
of  a  hog  for  every  human  being  in  this  nation. 

Swine  products  are  many  and  various, — 
fats,  particularly  lard,  is  one  of  the  chief  pro- 
ductions. A  real  fat  hog  produced  on  corn  in 
the  pastures  of  the  corn  belt  may  yield  as  much 
as  50  pounds  of  fat  in  every  hundred  pounds 
of  his  live  weight ;  hams  which  are  eaten 
fresh,  boiled,  fried,  cured  with  hickory  and 
other  smokes,  are  relished  the  world  over; 
bacon,  the  toothsome  breakfast  dish  of  Anplo- 
Saxons,  has  no  substitute:  sausages;  spare  ribs; 
pepsin  extracted  from  pigs'  stomachs  for  the 
medicinal  doctoring  of  human  stomachs;  the 
bristly  coat  is  used  for  brushes  and  as  filler  for 
cushions;  the  bones  arc  ground  for  fertilizer; 
the  hide  is  made  into  leather;  in  truth  every 
ounce  is  utilized,  nothing  goes  to  waste. 

The  source  of  the  hog  is  shroujed  in  con- 
siderable mystery,  although  the  true  swine,  the 
wild  boar  and  his  kind  (Sus  scrofa),  probably 
developed  in  the  Asiatic  continent.  Fossil  re- 
mains have  been  found  in  Europe  and  India 
although  not  on  the  Xorth  American  continent. 
The  Peccaries  found  in  Mexico  and  other 
southern  countries  are  not  to  be  confused  with 
the  true  domesticated  hog  that  is  of  such  great 
commercial  value.  The  Peccary  is  of  American 
origin.  The  historic  swine,  therefore,  that 
gave  rise  to  the  present  day  common  hog  may 
be  basicallv  considered  a*  the  wild  boar  (Sus 
scrofa)  with  which  was  infused  in  the  early 
days  the  swine  of  China.  Japan  and  eastern 
A  via  (Sus  Indicus).  An  eminent  Chinese 
scholar  estimates  that  swine  were  domesticated 
in  eastern  Asia  about  2°4X)  h.i\,  whereas  the 
European  records  indicate  a  period  of  domesti- 
cation about  1500  b.c.  To  these  early  efforts  of 
the  human  race  we  owe  much  for  the  improve- 
ment and  development  of  the  now-a-dav  swine. 

The  fle^h  i.f  swine  has  been  used  by  all 
pcoplt-s  apparently  who  came  in  contact  with 
them.  The  ( jreek<  and  the  Romans  were 
adept*  of  the  fine  art  of  preparing  and  serving 
pork. 


Pork  is  of  particular  advantage  to  civil 
peoples  in  that  it  can  be  preserved  bv  sal 
smoking  and  other  forms  of  cures  so  thu 
may  be  kept  in  edible  condition  for  i       rv  * 
Hams  rightly  cured  appeal  more 
the  epicure  as  the  years  unfold,  Sv  Ju» 
five  and  six  years  from  the  •killing*  are 
ticularly  appetizing.    In  the  ordinary  co 
tion  of  pork,  however,  hams  seldom  reaLu 
first  birthday  before  being  eaten. 
and  smoked  meats  from  the  pig  are  *» 

over  the  world  and  many  a  nation  «* 
siderable  of   its  prosperity  to  its  pot*  . 
merce. 

Types  and  Breeds.— The  do  :  h 

entirely  different   from  his  wild   «• 
And  yet  domestic  swine  are  widely 
even  among  themselves  as  regards  tWi. 
eral  body  conformation.    Swine  have  1 
duced  to  meet  the  demands  of  the  i  i 

well  as  to  fit  into  certain  environment,  au 
utilize  the  home-grown  feeds  to  die  g 
advantage.    We  have,  therefore,  two  greki  » 
dominating  types   developed   to   t       r 
efficiency  in  Europe  and  particularl>  ^      .— 
these  being  the  so-called  bacon  and  1am  t 
Naturally  the  bacon  hog  is  fine  for  bacon  _ 
lean  meat  in  general,  while  the  lard  hog  is  b 
for  fat  (lard)  and  fatty  sausage    The 
hog  flourishes  in  those  sections  where  thcic  n 
an  abundance  of  small  grains  such  as  bar 
oats,  wheat  and  plenty  of  milk,  whereas 
lard  hog  is  primarily  of  American  origin,  de- 
veloping simultaneously  with   Indian  corn 
maize,  a  feed  most  excellently  adapted  to  « 
production   of   fat,  being  highly  concent 
and  composed  of  these  materials,  nam* 
starches  and  fats,  that  are  converted  t*n*> 
the  pig's  metabolism  into  the  lard  and  c« 
belt   pork   sausages.     Denmark,   England  a*v 
Canada    are   all    good   bacon    type    regions,— 
Denmark  principally  because  of  her  milk  by- 
products and  England  because  of  her  excellent 
pastures  and  cereals  and  Canada  because  of 
cereal  grains  and  milk  products. 

Contrast    the    original    wild   hog   wi 
every-day  American  lard  hog.    The  wild  ■« 
narrow,  more  l«ke  one's  hand  viewed  c       ■ 
but  the  lard  hog  is  wide,  certainly  ck. 
contrast ;  the  former  is  relatively  small  Ut  v 
parison.     In  short,   the  lard  hog  is  not  (mn 
wider  and  larger,  but  longer,  better  •!      n        ■ 
shorter  nosed,  shorter  ■legged,1  more  ™ 
in    body,    shorter    tusked    and    not    neauv    so 
ferqeious  and  speedy  of  foot.     Too,  the"  lard 
hog  has  a  better  quality  of  meat  and  a  mu 
higher  proportion  of  those  most  highly  ■ 

cuts  of  meat  in  proportion  to  the  total  v. 
this  being  marked  in  the  development  of 
and   loins,    taken    from    the   rear  parts.     ■  «■- 
sistent  selection  of  these  animals  tor  breedi 
purposes  that  most  nearly  approached  the 
sired    type   has   made   it   possible  in   the  l< 
years  of  endeavor  to  develop  such  a  contrast 
type.    The  development  of  this  lard  type  is  -» 
the  more  remarkable  in  that  the  very  character- 
istics which  make  up  this  type  are  supposedly 
inimical  to  the  best  health  and  bodily  interests 
of  the  hog.    Too  much  fat  decreases  vigor  and 
vitality,  and  we  are  not  surprised  to  find  that 
the    bacon    types    are    much   more   active   and 
virile,  because  they  are  not  undulv  fattened,  in 
truth  the  general  selection  in  this  bacon  pro- 


ducing  business  has  been  to  develop  muscular 
tissue,  the  chief  emphasis  being  placed  on  its 

? roper  distribution  with  some,  not  too  much 
at,  to  make  the  most  acceptable  slab  of  bacon 
and  the  nicest  'trimmest*  hams,  hams  that  do 
not  require  'too  much  trimming  away  of  the 
fat." 

The  typical  bacon  breeds  are  Tamworths 
and  Yorkshires.  The  Berkshires  may  be  so 
classed  because  they  yield  the  highest  quality  of 
bacon,  but  the  Berkshire  is  sometimes  placed  in 
die  general  purpose  class,  good  for  bacon  and 
good  for  lard.  Then  there  is  the  Large  Black 
of  England. 


Cheshire,  Essex  and  Suffolk. 

The  general  purpose  breeds  may  be  classed 
as  the  Berkshire,  Hampshire,  Mule-Foot  and 
possibly  the  Middle  White. 

The  score  card  method  of  teaching  judging 
is  in  vogue  in  all  of  our  leading  agricultural 
colleges.  A  hundred  points  make  up  the  total 
or  the  ideal,  and  the  relative  emphasis  to  place 
on  the  different  parts  is  indicated  by  the  num- 
ber of  points  as  given  for  perfect.  Below  are 
given  representative  score  card  values  as  used 
by  the  Iowa  State  College  at  Ames,  covering 
the  bacon  and  lard  types  in  the  barrows.  The 
relative  descriptions  show  where  the  emphasis 
it  placed  in  each  type. 


Lard  or  Fat  Hogs. 


Bacon  Hogs. 


Scaix  or  Points  —  Foa  Baudw 


General  appears 

thick  e 
2,  Form.  Ion 
J.   Qua  I  It  v.  I 


200   pounds, 
I  film  flesh.  .  . 


■'  ■  h  without  any  soft  b 

wrinkles 

centring  a 


4.   Om.lilino.  d«. 

apRiillv  it,  region  of  valuable 
id  and  neck: 


14.CbMt.dBai>.  full  girth   . 
IS.  Back,  aaadhtm  and  tmifo 


width . 


o  end  of  hindquarters.     The 
■tie  mt  aji  points  should  touch  a 

ak  dawn,  uniformly  sprun- 
Uy.  trim.  him.  thick  wit 


*  shrinkage  it  flank. . 


Rump,  long,  even,  straight. 


u.  ui ui.  lounded.  tapering,   flesbed 
uaap  and  low  toward  hocka ....... 

12.  Legs,  straight,  ahort.  atrong;  feet  m. 
sisc;  bone  clean;  pasterns  upright .  . . 


Scalb  or  Points  —  Fob  Biuow 


General  appearance: 

1.  Weight,  score  according  to  aiie 

compact,  standing  ■quarely  on  legs . 

3.  Quality,    hair    silky;    akin   fine;   bone 

4.  Condition,  deep,  even  covering  of  flesh  and 

fat  over  all  parts  of  the  body 

Head  and  neck:    _ 

o!  Eyes,  full,  mild,  bright 

J.  Face,  ahort.  cheeks  full 

5.  Ears.  fine,  medium  site,  soft 

9.  Jowl,  atrong.  neat,  broad 

10.  Neck,  thick,  medium  length 

Forequartera: 

11.  Shoulder,  broad,  deep,  full,  compact  on 

12.  Legs,   atraight,   ahort.   strong;   bone  ■ 

pasterns  uptight;  feet  medium  size. . 

13.  Chest,  deep,  broad,  large  girth 

14.  Sides,  deep,  lengthy,  full;  rib*  close  anc 

15.  Back,   broad,  atraight,  thickly  and  evenly 

16.  Lorn,  wide,  thick,  atraight.  ............... 

1 7.  Belly,  atraight.  even 

Hindquarters; 

18.  Hip*,  wide  apart,  smooth 

10.  Rump,  long,  wide,  evenly  fleshed,  straight.  . 

20.  Ham.  heavily  fleshed,  plump,  full,  deep,  wide. 

21.  Thighs,  fleshed  close  to  hocka 

22.  Legs,   straight,   short,    strong;   bone   c 

poateme  upright;  feet  medium  site. . 

Total 


Ther 


i  that 


.   .1  great  many  swine  t 
need  defining.     A  few  of  the  important  c 
used  in  swine  husbandry  are  given : 

Swine :  General  name  for  any  or  all  of  the 
domesticated,  omnivorous,  suoid  mammals  sup- 
posedly descended  from  the  Sus  scrofa  or 
indicus,  or  infusion  of  the  two,  more  specifically 
known  as  Duroc  Jerseys,  Poland  Chinas,  Ches- 
ter Whiles,  Berkshires,  Hampshires,  Tarn- 
worths,  Yorkshires  and  other  established  breeds 
with  their  various  cross-bred  and  mongrel 
breedings.  Untamed  wild  animals  are  referred 
to  preferably  as   "Wild  swine." 

Hog:  May  be  used  synonymously  with  the 
term  "Swine"  but  refers  preferably  to  market- 
able animals. 

Gilt:     Young,  immature,  prospective  swine 

Sow:     Female  swine  after  producing  young. 

Boar :  Well- developed  male  swine  suitable 
for  breeding  service. 

Boar  Pig:  Young  male  swine  under  breed- 
ing age,  usually  under  six  months  old. 

Stag :  Swine  castrated  ("desexed*)  after 
the  noiiceable  development  of  the  secondary 
sexual  characters  such  as  tusks,  shields,  en- 
larged sheath,  crest  and  others.  Slags  are 
docked  70  pounds  on  the  large  markets. 

Barrow:  Swine  castrated  before  the  sexual 
characters   develop   to   a  noticeable  extent. 

Pig :  May  be  used  synonymously  with 
swine  but  preferably  in  America  refers  to  those 
under  three  months  of  age.  In  England,  Can- 
ada and  Australia,  pigs  arc  swine  of  any  age 
or  weight. 


Weanling  I'igs .     Young  pigs  after  weaning 

Suckling  Pig* :  Young  pigs  following  their 
mother  and  yet  nnwa I 

Pork  The  dressed  idmi  of  swine  used  for 
food. 

Management  and  Handling.  -  In  the  hous- 
nil!  duo  attention  mint  be  panf  U  these  cssen- 
VI  tnnth,  tbq  (lu  not 

■  ;  . .   i!i  i  pit--,  il"  kcjil    111  d.tinri 

quarlcfi   ■  'il-  such  u   rheu- 

matism   and    suffno-;    abundance    of    diffused 

light  i  nmefa  Artel  sunlight,  ippropi 

■      newborn     offspring     lo     give     them 

strength   U  ie,   especially  in   lite 

.    ventilation,   to   insure    fresh 

pure    air;     unitatMa,     to    prevent     diseases; 

safely;  com f on  ;  convenience,   this   b 

■    i    [h«  swine  but   for   the   uretaket 
Swine    should   not    be    compelled    to    unneees- 
.    n    ilve«.  unless  it  be  .it  certain 
time    when    particular    advantages    arc    to    be 
service- 
ability .  ■ 

■Mv   1""    hi  -t   COM  ;  i-niiiimum 
coil   nt    !;.  |   pleating  appearance 

harmonise  with  the  general  surround- 
ings  adding   by   all   means   to   the   am 
.1  beauty  of  the  community, 
In  the  feeding,  the  ration  must  be  well  bal- 
ance! rise  ihe  IWMH  will  not  thrive.   Com  alone 
in  dry  lot,  wen  though  plenty  of  water  be  sup- 
plied, together  with  salt,  is  deficient,  in  thai  tl 
■apply  .-.ii  of  the  nutrition! 
■   [or  the  growth  end  well  being  of  the 

jut;.      To    illu:>tr;itc.    will-iR.iimhcd    swine    rigfal 
BHtdC     U>     weigh    .WO 

■in  ihey  mull  have  t  balanced  ration 

to    do    this, —  such    as    corn,    maize    and    milk 
I  corn  and  alfalfa  or 

p  the!  with  a  little 
meat  meal;  or  com  am!  meal  meal,  both  being 

kept   filled   with   feed  and   before  d 

all     times.      "Corn-alone     fed*    pips    at    eight 

■■:   SliilLi.n 

first    three 

months  of  this  feeding  time  the  piys  hi  I 
ration.      Similar    pi  ;,rld   meat 

meal    from    the    packing    bouses    weighed   225 

,  tired  1.44?  pounds 
of  corn  for  100  poMMl  of  gain,  but  the  ones 
receiving  meat  meal  in  addition  needed  only  366 

inds  of  meat  meal, 
a  total  of  only  4M  povndi  of  concentrated 
■  •  ■  !  was  re- 
quired where  the  properly  balanced  ration  was 
fed.  It  is  wise  and  proper  m  vary  the  ration, 
giving  equitable   feeds  in  the  right  proportion* 


pent  nee  mellowed   with   keen 

■i  of  interesting  but 

The   OMOJ  of   pcoBDClion    th.it   enter  into  the 
malt  i  m1 

turc.     roniirtneit'  Houghs, 

fences    il 


labor;  interest  on  the  capital  invented,  an 
eral   miscellaneous   or    overhead   cxpen* 

1'iihensive  idea  as  to  the  dittr 
of    these    costs    in    the    heart    of    the 
fattening    and    producing    region,    name 

ihcre  i»  presented  her rwilh  tl 
tribotion  of  the  total  coat,  or  100  pe 
among  ihe  mentioned  items. 


P"f[  eniru  grown  ind  purtl 

J'l-I.sr.     (o   lUfKilr ■   t-.i-i 

M.nl.W 

In  Urol  . .»  thr  .nvr.tmmt  ■ 

Ksiiuinnent  upknp 
Ovtrbud  nprnse . 


The  Swine  Commission  of  th. 

■  Mii.u.iiion  in  the  year  I«17 
thai  it  look  the  equivalent  value  of  12  ' 
good  number  two  corn  grain  lo  produ 
ni.irkcl  the  avenge  'in 

'  i,jvi>.  the 
and  general  controlling  hog  market  of 
world.  This  counti  u 
tering  into  the  keep  of  the  herd.  Det" 
therefore,  this  means  thai  if  number  twi 
Uar  a  bushel  at  C 
that  the  farmei  who  ships  lo  that  mark 
not    on   the   average   make    any   money 

a  $12  a  hundred  noon 
hogs     The  food  tanner  wltf  of  course  p 
them  more  cheaply,  but  when  the  costs 
put   down    to    the    11 -bushel    bUU    that    I 
good   indeed      Of   course   Ihe   man    whc. 

the  kitchen  waste   bon 
towns,    can    produce    hogs   nioi . 
the  man  who  feeds  high-priced  grams.     I 
from   six   lo   nine   pounds   of    garbage   u 
duce  as  much  pork  as  a  pound  of  mixe 
■need  grain*. 

The  best  forage  crops  and  pasture*  for 
yie  ;il(alla.  red  clover,  dwarf  es.se*  raps 
gran,  rye,  wheat,  soy  beans,  cow  peat 
sweet  clover.     All  of  the  cloven  are  esp 


The  best  balancers  of  the  ordinary 
Iks.  meal  meal,  pack 
age.  linseed  oil  meat,  wheat  middlings,  et 
cake    meal.    Mood    meal,    peanut    meal, 
■   I.  together  with  the 
preferably  Irijumincus  and  tender  pastui 
To  secure  ihr  greatest  success  in  the  l 
and   management  and  marketing  of  twin 
■ 
First—  Locate  the  businrrt  where  the 
ttons    are    favorable    to    pork   production 
Ing   where   there  is  an  ahundat 
cheap  grains  and  other  teed*  toil 

ihe  market*  are  relatively  got 
easily  accessible  Go  to  those  sections 
bom  •'!•■  making  ihcir  owners  money. 

Select  good,  sound,  healthy, , 
foundation  stock  oi  the  right  market  a 
as  the   right   farm   type 

Third  nd  work  ton 
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one  that  will  supply  the  essential  nutrients  at 
the  right  time. 

Fifth. —  House  the  animals  in  sanitary,  well- 
lighfed,  comfortable  convenient  quarters. 

Sixth. —  Keep  the  animals  healthy  by  sensible 
methods,  use  preventive  measures  to  avoid 
cholera,  the  scourge  of  swine  husbandry,  this 
being  done  by  immunization,  using  the  anti- 
hog  cholera  serum  perfected  by  the  govern- 
ment, and  purchasable  most  everywhere. 

Seventh. —  Be  a  good  manager,  keeping 
everything  and  everybody  *linedB  up  so  that  the 
whole  scheme  harmoniously  work  to  a  com- 
mon ideal  of  doing  the  right  thing,  in  the 
right  way,  at  the  right  time.  There  are  many 
corners  to  watch,  as  in  all  (good  businesses, 
hence  the  vigilant  watchful  spirit  is  to  be  as- 
siduously cultivated. 

Eighth. —  To  be  most  successful  in  the  swine 
business  one  must  like  it,  put  his  heart  into 
it,  yes,  and  live  with  it 

John  M.  Evard, 
Professor  of  Animal  Husbandry,  Iowa  State 

College. 

SWING,  David,  American  Presbyterian 
clergyman:  b.  Cincinnati,  Ohio,  23  Aug.  1830; 
d.  Chicago,  111.,  3  Oct.  1894.  He  was  gradu- 
ated from  Miami  University,  Oxford,  Ohio,  in 
1852  and  was  for  a  while  principal  of  the 
classical  school  of  that  institution.  He  after- 
ward studied  theology  and  in  1866  became 
pastor  of  the  Fourth  Presbyterian  Church  in 
Chicago.  In  1874  he  was  tried  for  heresy  but 
was  acquitted  by  the  presbytery.  He,  however, 
withdrew  from  the  denomination  and  becoming 
an  independent  minister  was  pastor  of  the  Cen- 
tral Church  in  Chicago  for  the  rest  of  his 
career.  He  was  a  pulpit  orator  of  much  power 
and  during  his  long  pastorate  of  the  Central 
Church  constantly  attracted  large  congrega- 
tions. He  was  an  editor  of  The  Alliance  and 
published  <Club  Essays)  (1880);  truths  for 
To-day* ;  ( Motives  of  Life*  and  other  works. 
Consult  Newton,  J.  R,  ( David  Swing,  Poet- 
Preacher  >  (Chicago  1909:  reprint,  New  York 
1914). 

SWINGLE,  Walter  Tennyson,  American 
botanist  and  agriculturist:  b.  Canaan,  Pa.,  8 
Jan.  1871.  He  was  graduated  at  the  Kansas 
State  Agricultural  College  in  1890.  He  was  ap- 
pointed special  agent  of  the  division  of  vege- 
table physiology  and  pathology  of  the  United 
States  Department  of  Agriculture  in  1891.  He 
studied  in  Europe  in  1895-96  and  again  in  1898 ; 
was  appointed  agricultural  explorer  of  the  De- 
partment of  Agriculture  in  1898  and  since  1902 
has  been  in  charge  of  crop  physiology  and 
plant  breeding  investigations  for  the  depart- 
ment He  has  visited  the  countries  of  southern 
Europe,  Asia  Minor,  China,  Japan  and  the 
Philippines  in  the  course  of  his  investigations. 
He  introduced  the  fig  insect  into  California, 
which  permitted  the  raising  of  Smyrna  figs 
there,  and  had  charge  of  the  introduction  of 
date,  pistachio  nut,  Egyptian  cotton  and  other 
useful  crops  into  America.  Author  of  numer- 
ous papers  and  reports. 

SWINOMISH.    See  Salkhan  Indians. 

SWINTON,  John,  American  journalist  and 
author;  brother  of  W.  Swinton  (q.v.)  :  b.  Sal- 
ton  Scotland,  12  Dec.  1850;  d.  Brooklyn,  N.  Y., 
15  Dec.  1901     He  came  to  the  United  States  in 


1845,  was  educated  at  Williston  Seminary, 
Mass.,  and  entered  the  New  York  Medical  Col- 
lege, but  did  not  graduate.  In  1860-70  he  was 
chief  of  the  editorial  staff  of  the  New  York 
Times,  in  1869-74  was  on  the  staff  of  the 
Tribune;  and  chief  of  the  staff  of  the  New 
York  Sun  until  1883.  He  then  started  John 
Sivinton's  Paper,  a  weekly  labor  and  reform 
journal,  which  he  continued  to  edit  until  1887; 
later  was  again  on  the  editorial  staff  of  the 
Sun.  His  active  work  in  the  labor  movement 
began  in  1874,  when  he  was  a  workingmen's 
candidate  for  mayor  of  New  York,  but  polled 
only  a  few  hundred  votes;  after  that  time  he 
was  prominent  as  a  writer,  speaker  and  organ- 
izer in  trade  union  and  reform  movements.  He 
published  ^The  New  Issue,  the  Chinese-Ameri- 
can Question >  (1870) ;  (A  Eulogy  on  Henry  J. 
Raymond>  (1870);  <John  Swinton's  Travels> 
(1880) ;  <An  Oration  on  John  Brown>  (1881)  ; 
and  ( Striking  for  Life*  (1894)  ;  a  defense  of 
the  American  Railway  Union  and  the  Pull- 
man strike. 

SWINTON,  William,  American  educator: 
b.  Salton,  Scotland,  23  April  1833;  d.  New 
York,  25  Oct.  1892.  He  came  to  Canada  in 
1843,  where  he  studied  at  Toronto  and  then  to 
the  United  States,  where  he  continued  his 
studies  at  Amherst  College.  He  subsequently 
taught  at  Greensboro,  N.  C,  and  in  New  York 
and  during  the  Civil  War  was  war  correspond- 
ent of  the  New  York  Times.  From  1869  to 
1872  he  was  professor  of  English  language  and 
literature  in  the  University  of  California.  His 
writings  include  ( Rambles  Among  Words  > ; 
(Twelve  Decisive  Battles  of  the  War*;  Cam- 
paigns of  the  Army  of  the  Potomac* ;  <Word 
Analysis > ;  ( Studies  in  English  literature,*  and 
'Outlines  of  the  World's  History. > 

SWISS  FAMILY  ROBINSON.  The,  a 
famous  romance  by  J.  R.  Wyss,  which  was  be- 
gun by  his  father  and  published  as  (Der  Sweiz- 
crische  Robinson.*  It  was  translated  into 
French  and  afterward  into  English.  It  is  an 
entertaining  tale  written  for  young  people,  after 
the  style  of  l  Robinson  Crusoe,*  from  which 
the  author  is  supposed  to  have  derived  many 
of  his  ideas,  and  has  been  cleverly  parodied  by 
Owen  Wister  in  (The  New  Swiss  Family  Rob- 
inson >   (1882.) 

SWISS  GUARDS.  Swiss  companies  served 
in  France  from  the  time  of  Louis  Xl,  who  paid 
particular  attention  to  cultivate  the  friendship 
of  the  cantons.  In  1571  Charles  IX  created  the 
charge  of  Colonel-General  of  the  Swiss  for 
Montmorency,  who  commanded  all  the  Swiss 
in  the  kingdom,  except  the  100  guards  of  the 
king.  The  institution  of  the  Swiss  guards  as 
a  complete  regiment  dates  from  1616.  In  1714 
it  was  composed  of  12  companies,  some  of 
which  had  two  captains.  Louis  XIV  gave  it 
five  officers  to  each  company.  All  the  officers 
and  men  were  Swiss,  and  the  companies 
mounted  guard  before  the  king  according  to 
the  rank  of  the  cantons  to  which  their  cap- 
tains belonged.  The  Swiss  guards  followed  in 
order  of  precedence  after  the  French  guards. 
They  enjoyed  liberty  of  worship.  According 
to  the  arrangement  with  the  Cantons,  the  Swiss 
guards  could  not  be  obliged  to  serve  against 
Germany  beyond  the  Rhine,  against  Italy  be- 
yond  the   Alps,   or  against  Spain  beyond   the 
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Pyrenees.  This  convention  was  often  broken. 
The  attachment  of  the  Swiss  guards  to  the  king 
made  them  obnoxious  to  the  people  during  the 
Revolution.  They  were  repeatedly  banished 
and  recalled,  and  on  and  after  10  Aug.  1792, 
when  they  had  to  defend  the  Louvre  against 
the  mol),  they  were  massacred  without  mercy. 
The  Lion  of  Lucerne  was  designed  by  Thor- 
waldsen  in  memory  of  their  heroism.  At  the 
Restoration,  a  Swiss  Guard  was  formed  to 
guard  the  person  of  the  worthless  Bourbon,  but 
it  was  dispersed  by  the  Revolution  of  1830.  The 
Vatican  Palace,  Rome,  the  residence  of  the 
popes,  is  guarded  by  a  company  of  Swiss,  who 
are  termed  the  Swiss  Guard.  Consult  Stephens, 
H.  M.,  history  of  the  French  Revolution1  (2 
v:ls..  New  York  1891)  and  Ternaux,  (Histoire 
dc  la  Terreur>  (8  vols.,  Paris  1863-81). 

SWISS  LAKE  DWELLINGS.    See  Lake 

Dwellings. 

SWISSHELM,  Jane  Grey,  American  re- 
former and  author:  b.  Pittsburgh,  Pa.,  6  Sept. 
1815;  d.  Swissdale,  Pa.,  22  July  1884.  She  was 
among  the  earliest  advocates  of  woman's  rights; 
an  ardent  opponent  of  slavery,  and  while  editing 
the  Saint  Cloud  (Minn.)  Visitor  had  her  office 
and  press  destroyed  by  a  mob  for  advocating 
alx>litionism.  She  was  among  the  first  to  In- 
come a  nurse  in  the  Union  army.  Besides 
voluminous  contributions  to  current  periodicals, 
she  published  betters  to  Country  Girls*  (1853), 
and  an  autobiography  'Half  of  a  Century* 
(1881). 

SWITCH  GRASS.  See  Grasses  in  the 
United  States. 

SWITCHBACK,  an  inclined  railway  in 
which  the  progress  of  the  train  or  car  on  the 
descending  route  is  effected  partly  or  wholly  by 
gravity,  the  car  first  running  down  a  steep  in- 
cline and  by  its  momentum  surmounting  a  lesser 
incline,  alternate  ascents  and  descents  continu- 
ing to  the  end  of  the  course.  Switchback  rail- 
ways are  constructed  also  by  curving  a  track 
alternately  backward  and  forward  along  the 
side  of  a  hill  thus  obtaining  practicable  grades 
for  descent.  The  switchback  method  is  popu- 
larized in  the  circular  switchback  railways,  a 
common  feature  at  pleasure  resorts.  The 
Mauch  Chunk  "Switchback*  in  Pennsylvania  is 
one  of  the  best  known  of  these  "gravity  rail- 
roads.® It  was  formally  used  to  carry  the  coal 
fr-jm  the  anthracite  mines  to  the  valley;  the 
coal  is  now  transported  through  a  tunnel,  and 
the  "switchback*  is  reserved  for  the  amusement 
of  visitors.    See  Railways,  Elevated. 

SWITCHBOARD.  Sec  Electrical 
Tkkms 

SWITCHMEN'S  UNION  OF  NORTH 
AMERICA.  Sec  Railway  Labor  Orcaniza- 
iioNjn,  I  rssrr  Organizations. 

SWITHIN,  or  SWITHUN,  Saint,  bishop 
hi  Winchester  (;iU>ut  N52-8oJ>.  He  was  tutor 
to  Kinn  Kgl  ert's"  son  EthclwuU,  a  zealous 
builder  of  churches,  and  of  conspicuous  de- 
votion. He  is  credited  with  many  miracles  and 
when  he  died  asked  to  be  turned  where 
"passers-by  mii'ht  tread  on  bis  grave  and  where 
the  rain  from  the  eaves  might  fall  upon  it." 
When  a  centiirv  later  his  IkhIv  was  to  be  ex- 

*  # 

humed  for  the  purpose  of  tx>ing  deposited  in 
the  Cathedral,   on  the  day  appointed   for  the 


translation   (15  July)   it  rained  and  fc 
days  after  so  as  to  delay  the  ceremony. 
it  was  believed,  originated  the  poi     ai 
that  if  it  rain  on  Saint  Swithin's  o»j 
wet  weather  40  days  alter  it. 

SWITZERLAND.  Fr.  La  Suisse: 
Svizzera;    Ger.    Die    Schweiz;    Lat.    h 
An  ancient  federal  republic  of  Central 
extending  between  45°  49*  2"  and  47* 
N.  latitude  and  5°  57'  26"  and  10°  » 
longitude.     The    superficial    area    is    i 
mately    15,983    square    miles;    greatest 
226  miles;   greatest   breadth,    136  mile 
country  is  a  confederation  of  19   entire 
half  cantons,  the  whole  divided  into 
ministrative   districts.     It   is   bounded 
north  by  Baden,  with  the  Rhine  as  i 
northeast  of  Bavaria  and  Wurttembc 
rated  from  them  by  the  Lake  of  Cu 
east  by  Lichtenstein  and  the  Tyrol,  i 
Rhine  and  the  Grison  Alps  intervei 
by    Italy,   where   the    Alps   and    the   • 
Geneva  form  natural  boundaries;  and  * 
northwest  by  France,   where  the  Jura 
tains  and  the   River  Doubs  form  the 
demarcation.     The   following  table  si 
cantons,   their  areas   and  population, 
areas  in  which  they  joined  the  confeder 
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Z0rich(1351) 

Berne  (1353) 

Lucerne  (1332) 

Uri  (1291)    

Schwyi  (1291) 

Obwalden  (1291) 

Nid*ralden  (1291) 

Glarus  (1352) 

Zu«(1352) 

Pribourg  (1481) 

Solothurn  (1481) 

Batel-Stadt  (1501) 

Basel-Land  (1501) 

Schaffhauten  (1501) 

Appensc!l  Auaaer-Rhoden  (1513) 
Appenxell  Inner-Rhoden  (1513). 

Saint  Gall  (1803)    

Crrisons  (1803) 

Aargau  (1803) 

Thurgau  (1803) 

Ticinu  (1803) 

Vaud  (1803) 

Valais  (1815) 

Neuchatel  (1815) 

Geneva  (1815) 

Total 


I 


Nearly    all    the    cantons    have    alt 
names  in  French  and  German.     Thus. 
is    Luzern    in    German,    while    Obv 
Xidwaldcn    arc    known    in    French    «» 
waldcn-lc-Haut     and     Untcrwalden-le-1 
*pectivcly.     Zur    has    a    French    equiv. 
Zoug;     Solothurn     in     Soleure;     Grii 
Grauhiindcn   in  German;   Neuchatel  is 
burg;    Ticino,    Tessin ;    Vaud    and    Va 
Waadt    and    Wallis.    and    Geneva,    C 
Genf. 

Topography. —  Km  bracing  the  htel 
most  mountainous  land  on  the  Co 
Switzerland  has  aptly  been  styled  the 
of  Kunipe.  Its  frontiers  are  mainly 
ones,  composed  of  mountains,  rivers  ai 
Those   great    mountain    ranges   and   tr 
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'  of  easily-blocked  tunnels  by  which 
t  is  possible  for  troops  to  cross  them 
\  said  to  make  the  country  absolutely 
liable  in  the  hands  of  a  determined  gar- 
Durinp  the  European  War,  Switzerland 
s  a  solid  rock  in  the  midst  of  a  turbulent 
th  four  nations  at  war  on  all  the  four 
f  it.  That  afortressi>  was  the  strategic 
the  mid-European  battle-ground;  its 
ion  would  have  had  an  enormous  mili- 
lue  for  any  one  of  the  belligerent  nations. 
>  the  lofty  ranges  there  are  gigantic 
»,  magnificent  lakes  and  wild,  romantic 
Though     Switzerland    contains    the 

ranges  of  the  Alps  and  the  greater  por- 
l  the  Jura  chain,  the  highest  peaks  of 
rstems  belong  to  France.  Physically  the 
f  falls  into  four  natural  divisions,  the 
Alps,  the  Outer  Alps  (Voralpen),  the 
ind  the  intervening  plain  which  makes 

rest  of  the  territory.  The  High  Alps, 
lly  called  *the  Alps,*  contain  the  loftiest 
tin-chains,  lying  chiefly  in  the  south  and 
They  divide  the  warm  south  from  the 
north  and  present  an  imposing  spectacle 
ering  masses  of  granite,  mica  and  gneiss 

with  eternal  snow.  An  apparent  laby- 
of  mountains  possesses  a  remarkable 
»  or  central  junction  in  Mount  Saint 
d  (10,500  feet),  which  forms  a  kind  of 
5-point    radiating    four    mountain-chains 

north,  south,  east  and  west.  In  like 
r  it  unites  the  principal  watersheds  of 
s  and  sends  its  waters  into  four  large 
—  north  by  the  Rhine  to  the  North  Sea, 
est  by  the  Rhone  to  the  Mediterranean, 
ist  by  the  Po  to  the  Adriatic,  and  east 

Danube  to  the  Black  Sea.  The  other 
range,  the  Jura  (q.v.),  is  linked  to  the 
>y  the  small  range  of  the  Jorat.  The 
:  and  most  important  valleys  follow  the 
lirection  as  the  main  ranges.  They  are 
I  by  the  upper  courses  of  the  Rhone  and 
e  in  Switzerland,  besides  those  of  the 
u  Salza,  Enns  and  Mur,  Drave  and  Save, 
r    east.      The    upper    Rhone    traces    its 

through  the  valley  bounded  north  and 
by  the  principal  chains  of  the  Alps,  the 
Alps  in  the  north,  and  the  Pennine 
;pontine  ranges  in  the  south.  The  trans- 
valleys  are  shorter  and  more  abrupt; 
e  athwart  the  main  line  of  the  ranges 
e  distinguished  by  a  regular  succession 
tow  gorges  and  level  mountain  glades, 
rgest  are  formed  by  the  river  Reuss  in 
rland,  the  Adige  (Etsch)  in  the  Tyrol, 
aine  between  Coire  (Chur)  and  Lake 
nee,  and  the  Rhone  between  Martigny 
le   Lake  of   Geneva.     The  glaciers    (of 

there  are  over  1,000)  slide  down  in 
nasses  of  snow  and  ice  from  the  upper 
$;  some  continue  their  courses  for  20  or 
es,  forcing  their  way  through  the  deep 
;ls  of  the  huge  ravines  by  which  the 
ain    sides    are    furrowed.      The    Alpine 

depend  on  the  configuration  of  the  val- 
Jtems.  Several  of  those  passes  are  par- 
the  result  of  human  labor.  Some  of 
:ommunicate  between  valleys  confined  to 
nth  or  Swiss  side  of  the  Alps,  and  of 
the  most  celebrated  are  the  Grimsel  and 

passes  at  the  head  of  the  Rhone  valley, 
rting  it  respectively  with  the  Haslithal  or 


upper  part  of  the  Bernese  Oberland,  and  the 
Urserenthal,  or  head  of  the  valley  of  the  Reuss, 
and  the  Gemmi  or  Daube  Pass  (7,265  feet),  a 
remarkable  piece  of  engineering  skill,  forming 
the  only  lateral  communication  between  the 
Bernese  Oberland  and  the  Rhone  valley.  Other 
passes  connect  Switzerland  with  Italy,  the  most 
important  being  that  of  the  Great  Saint  Ber- 
nard in  the  Pennine  Chain,  that  of  the  Simplon 
in  the  Lepontine  Alps,  the  Saint  Gothard 
(q.v.)  at  the  head  of  the  valleys  of  Reuss  and 
Ticino,  and  those  of  Bernardino,  Spliigen, 
Bernina,  Septimer,  and  others  leading  from  the 
Grisons  southward.  Altogether  about  40  com- 
merical  highways  pierce  the  Alps,  besides  a 
larger  number  of  natural  passes  unprovided 
with  roads.  Of  the  great  pass-roads  connect- 
ing Italy  through  Switzerland  with  southern 
Germany  the  most  important  in  Roman  times 
and  in  the  Middle  Ages  was  the  Septimer  Pass 
(7,580  feet),  connecting  the  head  of  the  Val 
Bregaglia  with  the  Rhine  valley  above  Chur  by 
way  of  the  Oberhalbstein  and  the  Albula.  The 
Saint  Gothard  was  not  known  to  the  Romans, 
but  was  frequented  by  pilgrims  in  the  13th  cen- 
tury. The  Simplon  pass  (6,600  feet)  was  a 
paved  Roman  road;  the  railway  tunnel  which 
runs  under  it  was  opened  in  1906.  The  Great 
Saint  Bernard  pass  (8,110  feet)  connecting 
Switzerland  with  Italy  starts  on  the  Swiss 
side  at  Martigny  in  the  valley  of  the  Drance, 
and  ends  at  Aosta  in  the  Dora  Baltea  valley. 
The  famous  hospice  of  Saint  Bernard  is  men- 
tioned in  documents  of  the  10th  century. 

The  avalanches  of  Switzerland  are  famous 
for  their  destructive  propensity,  but  on  their 
record,  year  by  year,  they  do  not  cause  any 
appalling  loss  of  life  or  property.  The  mighty 
forces  of  nature,  in  storms  at  sea,  inundations 
and  cyclones,  cause  probably  a  much  greater 
proportionate  loss  of  life  and  property  than 
do  avalanches.  Though  they  fall  all  the  year 
round  in  Switzerland,  spring  is  the  great  time 
for  avalanches.  During  that  period  some  of 
them  descend  with  remarkable  regularity  in 
particular  places  and  at  recognized  spots.  The 
snow  piled:  up  during  the  winter  on  the  grass 
slopes  below  the  (summer)  snow-line,  gradu- 
ally loses  its  cohesion  as  the  spring  melting  ad- 
vances and  glides  down  to  its  appointed  place 
according  to  the  trend  of  the  ground.  In 
places  where  huge  masses  of  snow  are  collected 
above  steep  declivities  terminating  in  narrow 
outlets  the  avalanches  descend  with  terrific 
roar  and  pressure  against  the  lines  of  defence 
—  the  forests.  For  this  reason  the  forest 
laws  of  Switzerland  are  very  strict.  Every- 
thing is  done  to  preserve  the  natural  rampart 
afforded  by  a  mass  of  pines,  and  no  one  is 
allowed  to  fell  a  tree  on  his  own  ground  with 
government  consent.  Where  avalanches  fall 
regularly  every  year,  stone  galleries  are  built 
or  tunnels  are  mined  out  of  the  solid  rock  to 
protect  roads.  Many  protective  devices  are  em- 
ployed to  arrest  the  torrents  of  ice,  snow  and 
slush  so  that  the  danger  from  them  has  largely 
diminished.  The  so-called  Staub-Laivine  or 
Dust- Snow  avalanche  is  the  most  dangerous  on 
account  of  its  suddenness,  and  the  most  dif- 
ficult to  provide  against.  This  is  a  collection 
of  loose,  freshly-fallen  snow  which  has  been 
caught  up  in  one  of  those  sectional  tornados 
that  spring  up  on  the  mountain  slopes,  and  is 
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H   'he  wings  of  the  wit 
.,'    below.      'Die  Srhfafi'lMvinr   or   Strokc- 
.      DrilMJ    Variety,    which 
■ 
This  is   the    type   lh.it   an    he   more  Mir- 
renfully    regVWted       It    hU    I    -■■.;; I :,<.: 
in    the    Grund-Lmvinc    or    ground    avalanche, 
whicli   carries   earth   and    ruhhish    with   it   and 
perform  [feu    dowtr 

soil    from    the   heights   to   the    plains.      Where:.! 
the    avalanche    is    snow    in    njuick    movement 
toward  the  valleys,  the  glacier  is  snow 
into    ircl     in    slow    movement.      Sec    GMCXtf. 
■ 

Rivers  and  Lakes.—  Owing  to  ils  moun- 
tainous nature  Switzerland  is  naturally  a  bud 
belonging  to  many  river  systems,  Aou 
of  the  rivers  acquires  such  ;i  -ire  within  iU 
limits  as  to  become  of  much  ■awigafele  impor- 
tance. Its  position  as  the  centre  of  the  pnnci- 
Sil  wal.i   I  u  been  referred  tn. 

neat  rivers  take  ihcir  Origin  in  Switierland 
and  attain  their  chief  development  in  other 
countries.  Both  the  Rhine  ..nd  the  Rhone  rise 
.  P*  and  At  Danube.  The 
lir-i  ihiee  spring  [ran  the  Saint  Gothard 
mountain  mass  hut  (he  Rhine  is  formed  by 
the  junction  of  thiee  distinct  head-streams,  the 
Vorder.  Miltel  and  H  inter- Rhine.  It  flows 
nonh  into  the  Lake  of  Constance,  and  Atmec 
west  to  Schaulillauscn,  where  it  forms  (he  ccle- 
hrated  tails  of  that  name,  the  largest  in 
Europe  in  volume.  It  is  navigable  for 
vessels  at  Coir*  in  the  CUtCM 
tons    for    vessels    of    150    tons,   but   its    navi- 


winds  across  the  Swiss  plateau  to  join  th<   I 

klMU  midway  between  Lake  Constance 
and  Basel,  The  Rhone,  said  to  be  the  most 
rapid  of  the  larger  rivers  of  the  world,  rtfei 
in  the  Rhone  glacier  (Valais),  Sow*  rtoieJirwai 
into  the  Lake  of  Genera,  issues  thence  at  the 
town  et  Geneva  under  the  name  of  the  Arve, 
and  quits  Swiss  territory  about  10  mile*  below. 
The  «..tets  which  the  !'o  receive*  from  Suit*. 
crland  are  carried  to  it  hy  the  Ticino.  and 
thereby  to  the  eastern  bay  of  the 
ranean;  those  which  the  Danube  receives  are 
carried  to  it  by  the  In"  and  taken  thence  on  to 

the  BMal  ad  I imams  form 

a  more  important   hydrugraphical   feature   than 
die    rivers.      The    former   arc    remark  . 
their  number,   siic.  depth   and   tb    en      ■ 
their  scenery.    The  largest  lake,  that  of  Geneva 
(also  known  ax  Lake  mHU 

about  220  square  mil.-;;   Lake  Constance,  in  the 

northeast,  has  3**  square  miles.     Both  of  these. 

■I   Ma&giorc  on  the  south  side  of   the 

Ainu,    artTMM    pBlir    '"    other    countries;    but 

the   brails  of   Switzerland,   and  not   far 

from     Hi     centre,     arc     Lake     Ncuchitel     V'i 

square    miles),    v..'!:  HUH    In    its 

Tl "ith  UK  feeder  lirictu.  Lucerne 

i  nil.  riiiiiiin  Zuit. 

/uriih     iiinl     U.illeitslatleisee.       All     these     in- 
ternal   lakes   hek>ii«    M   lb.    baan   •  ■'    ihe  Rhine 
The  wreatrM  depth  of  Lake  Geneva  is  1,015  feet. 
.   H  .ifML.ut  200  feet  a) 

i  :.  on  the  southern 
*idc  oi  the  Alps  are  below  the  levrd  of  the  sea 
Rapid   mountain    torrent    iced  ■nearly    all    the 


Swiss  lakes,  entering  iheir  upper  en 
charged  with  s.dimetn,  which  is  depot 

the  rivers  enter  the  lake,  to  leave 
lower  end  as  clear  streams.  Thus 
filter  and  regulate  Ac  river..  uVrebv 
II  i  he  lower  valleys  of  the  cou 
serious  Hoods.  The  Aar  formerly  o 
its  bunks,  bin  this  ha*  ben  temedi. 

.Olisrrii, timi  of  a  canal  lo  divert  the 
the  Lake  of  Birnne,  l.y  which  the  lo" 
of  the  stream  is  rtgel 

Geology  and  Minerals.—  The  men 
aide     featu  "lieatrej 

'■  of  the 
erally  is  the  extent   to   winch   the  flan 
Alps  have  hern  folded,  contorted  anr 
hy  the  tretncri'. 
tion  of  these  mountains.     A  typical  e 

presented  bj  the  >■. Goihard.  wher 

:r.il  DOre  crops  mm  at  the  summit  of 
and  the  strata  on  each  side  of  it,  I 
smith,  .lip  inward*  toward  the  haw 
M  in  lection  thiv  would  pi 
appearance  of  the  ribs  of  a  fan  ratlta 
a  single  point.  All  Ibf 
mm  a  mil  :i  which  t 

mica-state  recltae  generally  at  a  high  a 
the  wist  oi  the  plateau  A 
(Jurassic I  to  the  rocks  of  which  they 
posed;  the  mountains  on  the  east  a 
formed  of  gneiss  and  mica-schist  wit 
slates  in  places,  especially  in  the  Grit 
Swiss    plateau,     sttetcbinj;     from    SOUI 

ututheaal   between   Ac  Geneva  and  i 

;i-:, 

(principally    Miocene)    d 

two  mountain   i 

of  more  ancient  .late 

in  minerals:  iron  ore  il  fooad  and  t 
various  places  Asphalt,  -  iphur  and 
in  certain  districts,  and  formerly  arei 
copper  and  lead  ore  were  extracted  it 
ton  of  Grtsons.  A  profitable  sourc 
liotial  wealth  is  provided  by  an  ahui 
mineral  springs.  Thermal  and  medic 
are  dotted  all  over  the  country.  Bad 
the  cainf  of  ihe  hath  centres,  enjoy 
Salubrious  climate  and  tl*  hot  >pn 
been  celebrated  since  Roman  times  C 
brated  health  resorts  are  those  of  S 
IU,  Pleffcrs  in  Saint  Call, 
l.otievhe  and  Saxon  m  valais,  Saint 
the  beautiful  Engadine,  w-ilh  bernhi 
dcris  and  Schuls-Tarasp.  Alv.  nrti  aad 


llltm 
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Berne:  Weissluid  near  Appanefl 
berg  m  id. mis.  Sen. wen  ia   Schwy*. 

there  arc  close  on  40U  health  reports 
.rLind,       i.,  luxuriou 

Kurhauser,    casinos,    rlobs    and    thcal 


.:    tennis   lag 

irifts  of  nature  lhat  S 

"plaikTflUi    ■: 


<* 


"yd 


d  and  ihe  upper  valleys  of  the  Rhine, 
lone  and  Linth,  and  is  frequently 
>y  heavy  rain.  On  it?  approach  the 
:er  rises  and  the  baromeU'r  falls 
resently   a   fierce    storm    breaks   out. 

is  calculated  to  blow  for  17  days  in 
e  days  in  summer  and  16  days  in 
Hie  cold  north-northeast  wind,  known 
nch  name  of  bitr,  blows  in  ihe  direc- 
i   the  Bernese  Obcrland 

bu(  is  liitir  noticeable  in  summer, 
ical  winds  prevail  at  the  higher  levels 
■f  great  importance  to  invalids,  c.Kj. 
m  morning  wind.  blowing  down-hill, 
alternation  with  the  evening  wind, 
p-hill.  The  higher  inhabited  regions 
land  may  be  divided  into  three  zones, 
it  of  these,  the  hill  region,  between 
onsof  1,300  and  2.600  Fe 
nets  tlM  banks  of  the  lakes  in  north- 
central  Switzerland  and  the  adjacent 

slopes.  Great  heat  often  prevails 
ummer,  though  a  pleasant  relief  is 
>y  the  lake  baths.  Lake  Constance 
rmest  of  the  inland  waters,  with  a 
re  of  68°   to  75s  F.     The  second,  or 

region,   extends   from   2,600   to  3.900 

Eriet  of  numerous  towns  and  villages, 
or    Alpine    region    (3.900   to   6.550 
i  much  lower  temperature  and 
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weather  suitable  for  c 
:s  suffering  from  lunp  disca* 
t,  in  the  upper  part  of  the  Engadine 
■  mean  January  temperature  is  17^* 
July,  53°,  and  the  mean  of  the  whole 
In  general  the  valleys  have  a  severer 
in  mountain  peaks  of  equal  elevation, 
cr  and,  therefore,  heavier  air  steadily 
n  to  the  bottom  of  the  hollows.  At 
th  of  the  Alps,  such  as  Zurich  anil 
normal  winter  temperature  i,  about 
e  summer  icmperaturc  from  5(1°  to 
wards;  at  Geneva  the  Corresponding 
■es  are  as  high  as  33°  and  66°.  Some 
;h-lying  valleys,  especially  those  that 

0  the  east  and  closed  lo  the  west,  are 
said  to  have  nine  months'  wink  i  and 

ths'  cold. 

uid  Fauna. —  The  differences  of  ele- 
ct equally  ihe  climate  and  the  natural 
s  of  the  soil,  hence  few  countries  in 
ten  of  larger  extent,  can  boast  of  a 
'd  vegetation  than  Switzerland.  The 
he  Alps  is  one  of  peculiar  interest 
eat  mountain  ranges  the  Alps  harbor 
ible  number  of  plants  found  nowhere 
of  those  which  are  found  elsewhere 
ty  do  not  reappear  in  the  plains  and 
ow,  but  in  distant  mountains  or  in  the 
ions.  Out  of  upwards  of  BOO  species 
to  the  Alps,  but  not  lo  the  adjoiu- 
ids,  nearly  one-fourth  are  absolutely 
lo  these  fountain  s,  and  i 
also  in  the  Arctic  regions,  these  bc- 
are   hence    known   as    Arctic -Alpine 

1  the    elevation    ascends   there   is   a 

■spect  of  the  vegetation, 
been  divided  into  seven  regions.  In 
i  with  adjacent  countries,  Switzer- 
sjes  few  forests,  and  these  have  tit— 
the  atmospheric  moist- 
moderating  the  extremes  of  tempera- 
he  valleys  at  the  base  of  the  moun- 


tains Chestnut  and  walnut  gfo<*  freely  even  cm 
the  north  side,  while  in  the  valleys  opening 
toward  the  Mediterranean  lies  a  sorc  - 
by  these  trees  while  Mill  ,-n  ..  e.>i>-idei-al>lc  ele- 
vation. Higher  up  is  the  ?>'nt-  oi  ih. 
maple  and  other  ordinary  foliage  trees  reach- 
ing to  about  4,000  f«l  and  then  the  zone  of 
firs  and  pines  rising  about  1,000  feel  I 
This  region  is  followed  by  one  of  Alpine 
shrubs,  among  which  rhododendrons  (''Alpine 
roses"),  heath-  and  whortleberries  are  c 
'.■us,  ali. nir  with  larches  and  two  species  of  pine, 
th..  dwarf-pine  and  the  cembra-pine,  remark- 
able for  its  edible  seeds  and  peculiar  to  this 
pine.  The  shrubs  cease  to  grow  at  about  the 
hdghl  of  7,000  feci,  but  the  Alpine  plants  that 
cover  the  pastures  intermingled  with  the  shrubs 
ascend  to  the  snow  line,  and  even  beyond  in 
places  too  steep  for  snow  to  lie.  Hecr  collected 
about  100  different  Species  of  flowering  plants 
above  the  snow  limits  on  the  peaks  oi  the 
Grisons  at  about  8,500  feet ;  24  species  have 
been  observed  on  the  Grands  Millets  on  Mont 
Blanc  at  a  height  of  from  0,800  to  IfWOO  feel  : 
tides  of  the  Pino  Centrale  on  the  Saint 
Goihard  have  been  known  in  August  lo  spread 
lo  a  considerable  astanee  Ihe  fragrance  of 
the  flowers  which  covered  them  in  patches.  The 
celebrated  edelweiss,  which  all  Alpine  tourists 
eagerly   collect,    is    (he   moit    retiring   of   these 


classes      snow  region  plain*      Of  utility  |.:. 


:  product  of  the  plain  and  lower  regions 
is  the  vine,  which  grows  up  to  about  1,800  feet 
above  sea-level.  The  hilly  or  lower  mountain 
region  up  fa)  4,000  feet  produces  good  crops  of 
barley  and  oats  and  excellent  pastures.  Above 
this,  in  the  Sub-Alpine  region,  up  to  5,500  feet, 
no  regular  crops  arc  grown ;  in  the  upper  Al- 
pine region  the  vegetation  becomes  more 
stunted  and  the  variation  of  the  seasons  is  lost 
Beyond  lies  perpetual  snow.  Many  parts  even 
of  the  lower  parts  of  the  country  are  stony  and 
sterile,  but  no  spot  that  can  he  turned  to  good 
account  is  left  unoccupied.  Though  chiefly  an 
agricultural  country.  Switzerland  cannot  grow 
enough  crops  lo  support  us  population,  so  that 
the  majority  of  the  foodstuffs  have  to  be  im- 
ported. The  productive  land  is  cut  up  among 
some  300,000  peasant  proprietors  who  rai 
sides  the  crops  already  mentioned,  wheat,  spelt, 
tye,  potatoes  and  tobacco,  and  manufacture 
cheese,  condensed  milk  and  wine.  Nearly  30 
per  cent  of  the  entire  area  is  unproductive  and 
about  36  per  cent  is  under  grass  and  meadows. 
Considerable  quantities  of  fruits  are  grown. 
Among  domestic  animals  the  first  place  belongs 
to  ihe  horned  cattle.  At  the  last  census  there 
were  in  the  country  136,613  horses,  1,615,645 
cattle.  171,635  sheep,  550.000  pigs  and  358,000 
goats.  In  ihe  summer  die  cattle  are  fed  on 
the  numerous  mountain  pastures  or  "alps,"  but 
of  their  winter  fodder  a  large  proportion  has 
to  be  imported.  In  several  cantons  hee-keep- 
iflg  and  silkworm  culture  are  carried  on. 
Amonif  the  wild  animals  are  bears,  wolves, 
rhamois,  goats,  hoars,  staes,  badgers,  foxes, 
hares,  otters,  squirrels;  birds  of  prey  of  large 
dinii  li'i.'iis  ;  the  snipe,  healhcoek,  cuckoo,  black- 
bird   ami    u IpcL-krr.      The    lakes   and    rivers 

produce  a   varied  abundance  of   fish. 

People. —  The  Swiss  arc  a  mixed  people  as 
to  race  and  language.  The  hulk  of  ihe  popula- 
tion  is   of    Teutonic   race,    but   the   Latin   race 
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■  neb,  putty  Indian) 
.   tuba  oj  ili'-  a  hob      1  u  a ■■■  ■ 

md  -nil 
speak  a  difficult  Ucmannii  dialect  iwully  called 
Swim  German  or  simply  Swiss.  They  occupy 
(he  whole  of  the  in  :  M   far  as 

ill  extreme  western  angle  at  Basel.  cpnMqnently 
the  wbotc  of  the  Helvetian  highland 
norlh  of  the  Central  Alus,  besides  lb 
Rhune  valley  down  to  Sinn  or  Sitttn,  under 
the  Bemesc  Alps.  The  rest  of  the  upper 
Rhone  valley  and  the  «  est.  rn  slope*  of  i  In- 
jur* are  French,  comprising  the  canton*  of 
Valait,  V.iud.  Geneva  ..ml  Neuchatel.  The 
Italian,  portion  ii  made  up  of  those  para  which 
belong  to  the  basin  of  Itie  Po  — the  whole  of 
the  canton  of  Ticino  and  the  vail,  y 

■  ■!.-..  Along  the  h^. "I  streams 
of  the  Rhine,  in  the  valleys  of  the  Grisous,  anil 
in  the  region  between  these  rivers  and  the 
bank*  of  the  Upper   Inn.  and  even  still   farther 

! ..  in  some  Tyrolesc  valley*  ■■■ 
Swiss    frontier,   arc    scattered    the     Ku 
speaking  people,   whose  language  at   first   sight 
seems  Wee  a  sort  of  connecting   lull 
German  and  Italian.     These  are  the  interesting 
Rrurto- Romance   lril.es,    which   had   long   failed 
to  receive  the  attention  of  ihe  sei.m,: 
Critical    research    hint    (Inc*    established    thai 

Rumoush  is  an  entirely  independent   \e..l 

tongue,  standing  on  the  MRU  level  u  Spanish, 
Portuguese,   Italian.  Lnugu.    d'Oft   U 
ladiiait    (Rumanian)    and    Lauguc   d'Gil.      Ru- 
mon.h   has   two   main   dialects  —  the   Overland 
dialect  or  Rumonsh  proper,  divided  into  two 
sub-dialects,  thcSur-Selvim 
and     die     i-ug-uUnc     01     1-adin     dul 
Rii«rtAi.    "i  [elding  ("  lh«  i.rcssurc  of  the  vig- 
orous Teutonic  tribes,  the  kjuMa-Roaiucc  races 

■  I    to    the   solitary    upland 

valleys,   where  they  still  continue  to  eke  out  a 
us     existence.       Their     speech     is     also 
s;,  ...lily  yielding  ■■■  md  is  grad- 

ually being  supplanted  either  by  German  or 
Italian.  As  the  Swiss  races  differ  in  origin 
and  language,  so  also  do  their  temperamental 
characteristics  vary-  The  French  Swiss  is 
active  and  vivacious-  the  Italian  Swiss,  fiery 
and  irritable;  the  German  Swiss,  calm  arid 
thoughtful.  Yet  with  all  their  racial  and  spir- 
itual divergences,  a  fervent  patriotism  is  com- 
mon to  all  ol  tin-  Swiaa  people  Ind  ■ 
and  liberty  arc  the  keynotes  of  their 
There  is  no  desire  among  die  German,  Trench 

Of     ]  (_J.Fl    ,: 

bors  of  corresponding  nationalities,  li  has  been 
said  that  the  Swiss  as  a  people  often  stiller  in 
the  judgment  of  tourists  by  failure  to  live  Up  10 
their  reputation  as  a  'mountain  people*— to  a 
glorious  "Alpine*  character.  In  troth,  _0- 
rver,  the  idea  that  dwelling  in  am 
gion  has  an  ennobling  influence  on  the  human 
character  is  mostly  fallacious     The  Swiss  arc 

■  I  Iry  the  traveler  to  carry  _Mt  ■ 
all  thing-,  with  the  pride  and  dignity  oi  people 
who  are  born  and  bred  in  the  original  home 
trapoan  liberty,  But  civiliraiions  and  tra- 
dition* of  human  freedom  have  alwavs  begun 
on  the  plains  — by  seashore  and  river  bank.  If 
tact-  arc  taken  into  arcount.  it  is  rather 
a  handicap  than  an  advantage  to  a  rpj 
habit  a  mouniain  country,  for  in  the  earlier 
stages  of   eivihration   the   mountain    i; 


nearly      hat  i 

niiLe    Reeing    p  i 

i.  ■      In  Inter  staj.    - 

ehinery  of  dYlUUl 


iti.l   there    I 

.v-i's  attacking  parttcul  u 

■ 
favorable    national 

■  ■ 

■ 
What  they  have  achieved  in 
cup  of  their  mountain*  is  ex 

the  human  race.      ia 

nation*]    nmry. 

Industries;  Chief  Towni-- 
pend  [or  their  support  on  various 

industry,    to    which    much    attenliu..    ... 
given  of  late  years.     There  arc  now  lai 
and  cotton    factories,    ■■ 
industry  establish i  d 
the  16th  century  has 
itidusLticS   arc:      Embroidery, 
chocolate  (Stichat'l 

Straw  plaiting,  wood  curving, 
trry  and  aluminum.     AspbaTl     .    . 

pain  at  Va!  de  Travers 
In   the  lowland'     ' 
arc  agricuhuri 
In  the  highlands  almost  the  sole  indu 

■  .  ci.nl-,   fruit- 

Rial  food  substance*,  iron  and  minrral 

Being  an  inland  countrj 

commercial  intercourse  only  with  the 

ing   states;    but   ihe   trade  with  other    _. 

especially  Great   Britain  and  the  Tailed 

riant    A  source  of 
is   the   catering   ' 
who  Invade  the 

i  Is,  and  it  is  no  exaggeration 

that    the    Swiss    arc    the    most    expert    art 

hot  el- keeping        The     large    modern    can 

meitts  at  Geneva.  Vcvey,  Zurich,  Lucerne. 

fori  and  on 

hi    smaller  hotels   are  often  equal] 

conducted,  and  indeed  a  really  bad  ran  i> 

in  I-'rench  or  German  Switrrrbr 

normal    times    the    prices    are    extraord 

moderate     A  flourishing  occupation  b  t 

idc,  who  is  indispessal 

mountains 

tiailv   on    those   which    involve   the   pass; 

,    these   guides   are 

II  versed  ii 

liillics  and  tltoiougbly    acquainted  with   th 

Cri    ources    of    the    country       The 
KraaA    arretted   i 
hotel  of   the  tourists      '■V^^^^H 

generally  well   educated  and   proficient  1 
ii  does  in  f 

.i    rebels   of   all    countries,    Switi 
kind   of   international   clearing  boa 


thought  and 
HO)  the  free  and  open 
schemes  of  anarchists, 
Voting  Egyptian  and  Yo 
hatched.     Lhirine;  the  hi 
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the  Slav  new  thought  of  the  day  are 
stood  and  discussed  in  Switzerland, 
wiss  book  stores  are  the  most  cosmo- 
d  representative  in  the  world.  There 
iportant  towns,  the  chief  being  Zurich, 
sneva,  Bern  (the  federal  capital), 
Saint  Gallen,  Chaux-de-Fonds,  Lu- 
1  Winterthur  and  Neuchatel.  Geneva, 
of  the  Red  Cross,  was  designated  the 
the  League  of  Nations  by  the  Allied 
nference  of  1919. 

luni cations. —  The   state  railroads  of 
id  have  a  length  of  3,670  miles,  while 
32  miles  of  foreign  railways  within 
deration.    Owing  to  the  heavy  capital 
(465,000,000)  the  state  railways  do  not 
rofit.    In  the  last  normal  year  (1913) 
ed  91j546,639  passengers.    The  cars  on 
the  lines  follow  the  American  plan. 
iterways  and  lakes  22  companies  oper- 
eamers  and  barges.    The  organization 
st  office  is  highly  efficient.    Tourists' 
may  be  transported  very  cheaply  by 
st;   delivery  is  prompt  and   reliable. 
:  over  2,000  post  offices;  2,135  miles  of 
lines    and    2,390    telegraph    offices. 
there  are  constructed  new  funicular 
«nd  tramways  leading  up  the  moun- 
;  these  produce  a  good  profit  —  over 
it,  and  are  usually  privately  owned 
1918,    the    Swiss    National    Council 
i  project  of  Federal  subvention  of  a 
he  Rhine  at  Basel,  which  will  open 
•  to  commercial  traffic  between  uer- 
Switzerland.    To  counteract  the  pos- 
f    drawing    the    republic   within    the 
German  economic  influence,  an  alter- 
as    proposed,    by    which    Switzerland 
placed  into  direct  communication  with 
erranean  via  the  Rhone.    This  river 
made  navigable  for  the  20  miles  be- 
leva  and  Lyons  by  the  construction  of 
Genissiat,   just  below   Geneva.     By 
e   Switzerland    could   obtain    all    the 
necessary  for  its  existence.    In  April 
is  announced  that  Switzerland  had  ac- 
vessels,  of  105,000  tons  total  tonnage, 
ached  to  the  port  of   Cette  on  the 
last  (Gulf  of  Lyons),  with  which  a 
will  connect  with  the  Swiss  rail- 
■c  installation  of  a  central  warehouse 
»d  at  the  Etang  de  Thau. 
on  and  Education. —  There  is  corn- 
eous liberty  in  Switzerland.    Accord- 
last  census  there  were  2,107,814  Prot- 
,593,538  Roman  Catholics  and  18,465 
ic  order  of  the  Jesuits  is  not  allowed 
e  confederation.     In   12  of   the  can- 
Protestants   form   the  majority;    the 
in   10.     The  latter  have   the   larger 
f  clerics,  some  6,000,  under  rive  bish- 
>se  of  Basel  and  Lugano,  Chur,  Saint 
msanne  and  Geneva.    The  Protestant 
Calvinistic  in  doctrine  and  Presby- 
form;  it  is  under  the  supervision  of 
lal  magistrates.    No  one  is  called  on 
ces  specially  appropriated  for  the  sup- 
creed  which  he  does  not  adhere  to. 
lation  of  religious  orders  or  new  con- 
prohibited. 

wiss  educational  system  is  both  gen- 
1  practical,  with  compulsory  attend- 
une  years)  enforced  and  free  instruc- 
ts and  materials  provided.     The  ele- 


mentary school  classes  are  mixed  and  contain 
up  to  45  children.  The  curriculum  assures  to 
boys  and  girls  a  general  elementary  education 
including  a  knowledge  of  French,  while  con- 
siderable time  is  also  devoted  to  physical  exer- 
cise, carpentry,  needlework  and  cookery.  After 
a  four  years'  course  the  scholars  enter  the  sec- 
ondary schools,  where  they  remain  till  15. 
After  a  five  years'  advanced  course  in  the  sec- 
ondary school  the  scholars  have  the  option  of 
ultimately  entering  the  gymnasium  or  the  in- 
dustrial and  commercial  schools.  Up  to  the 
age  of  15  instruction  is  free;  after  that  the  an- 
nual fees  amount  to  60  francs  ($12).  There 
are  great  universities  in  the  chief  cities,  which 
are#  much  frequented  by  foreign  pupils.  The 
Swiss  technical  schools  are  second  to  none  in 
the  world;  they  teach  everything  from  waiting 
at  table  to  watch-making  and  science.  In 
mountain  villages  the  schools  are  kept  open 
only  during  the  long  Alpine  winter.  All 
through  the  summer  the  boys  work  in  the  fields, 
while  the  masters  and  teachers  attend  to  their 
own  farms.  From  the  primary  schools  to  the 
universities  there  are  splendid  facilities  for 
learning.  In  the  4,690  primary  schools  there 
are  about  530,000  pupils  annually  under  12,023 
teachers.  The  cost  of  these  institutions  is  lit- 
tle over  $10,000,000  a  year.  In  the  642  higher 
schools  there  are  about  60,000  pupils  annually 
under  2,000  teachers.  The  cost  of  these  is 
about  $1,500,000  a  year.  Besides  these  there 
are  schools  of  agriculture,  dairying,  commerce, 
etc.,  while  continuation  commercial  schools 
give  further  instruction  to  some  10,000  pupils 
vearly,  who  attend  vacation  and  evening  classes. 
In  the  seven  universities,  Basel,  Zurich,  Bern, 
Geneva,  Lausanne,  Fribourg  and  Neuchatel, 
there  is  an  average  of  9,000  students  a  year,  of 
whom  fully  a  third  are  foreigners.  An  aver- 
age of  15,000  children  a  year  are  treated  in  the 
correctional  schools,  and  some  1,300  in  28 
schools  for  the  feeble-minded.  There  are  14 
special  schools  for  deaf-mutes,  with  an  average 
of  700  pupils  a  year.  Special  attention  is  paid 
in  all  Swiss  educational  institutions  to  gym- 
nastics and  physical  culture. 

Government. — As^  already  stated,  Switzer- 
land is  a  confederation  of  19  entire  and  six 
half  cantons,  which  have  been  united  for  fed- 
eral purposes  since  1848.  The  present  constitu- 
tion, which  dates  from  29  May  1874,  vests  su- 
preme legislative  and  executive  authority  in  two 
chambers — (1)  a  State  Council  (Standcrath) 
of  44  members,  chosen  two  for  each  canton  and 
one  for  each  half-canton  for  three  years;  and 
{T\  a  National  Council  (Nationalrath)  of  167 
delegates  of  the  Swiss  people,  chosen  also  for 
three  years  by  direct  manhood  suffrage,  one 
deputy  for  every  20,000  of  the  population. 
Among  the  various  forms  of  government  de- 
veloped in  Europe  that  of  a  federal  republic  has 
been  achieved  by  Switzerland  alone.  That 
country  may  claim  to  possess  the  only  truly 
democratic  government  in  the  world.  The 
Swiss  have  produced  great  results  with  small 
resources;  tney  have  shown  what  the  plain 
man  can  do  in  the  way  of  government  without 
the  help  of  a  ruling  class,  of  gentlemen  of  lei- 
sure, of  millionaires  or  of  professional  politi- 
cians. An  ideal  democratic  constitution  should 
make  it  impossible  for  political  representatives 
to  impose  on  the  country  laws  which  the  people 
do  not  want.    It  should  also  be  difficult,  if  not 
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,  ior  a  small  majority  to  Impose  con- 
h  nearly  one-half  o( 
the  cleet<  ■ 

ijiiiri mftii-  are  conspicuously  abstttl  in  demo- 
cratic coon     ■  unci  rtain  Hon 
1   through  .1 

parliament    or    COIlgniS,    are    really     | -...: 

. 
vole,  they  would  have  even  .1  bare  majority  In 
iimr  favor     The  expn  wion  of  the  v.iii  of  the 
people  .■•■  .in  aim  ol   govei 

Mile   motive*    ■  f    political    action       Another   re- 
;  ,  ,if  dcmoi  1. Hi'   govcmmi  ni  i; 
machine  should  ivork  u  im 
possible,  and  for  this  end  care  should  I 

!  executive 
11  io  avoid  as  far  as  p 

. ■  ■  ■  n r  in udden  ■ 

moil  and 
. 

unit!  and  originalih  ;  thi  \  have  evolved  a  pout- 

■  !.  .  1:   il.,-   [rank   and 

.111.1    ihe     mootfa 

■  vrrmncnl    arc    ob- 

f.ir  greater  extent  loan  in  any  other 

1 1. .....;!,  the  cantons  arc  untied  tonifa 

for  mu- 
ii    retains  its  Individual  iude- 
itno  to  the 

In  these  various  eoi one  then   art  grada- 

lion*  fri'tn  (he   fullest  democracy  to  the  purest 

rptca    in    the 

s  only,  such  [onus  of  government 

Ming  i»   ran  hnprai  n  in;  small 

The   united   chambers    form   the 

Federal  Assembly.  to  which  1 

preme  rot 

depute!  :  1  Bundesrath)  of 

seven  members,  eh  ■■■  i>>  (he 

Assembly,  the  presldeni   and   rice  pri 
which  ate  elected  annually,  and  arc  the  first 

The   C til   >L(s 

.  ,  .  .1'iii.irtirs    ,,|     the 
federal  administration.    Though   rani 
fourth    in    point    of    popoJation,    Brrn    owes    its 
stams     .  I  -i.':l    partly    to    iis 

central    posinoo    in    the   Swiss   tableland    and 
the  historical  importance  of  the  canton, 
■     Hadf  a  result  of  ihai  position      Tlse 
principles  of   the   referendum  and  of   the  initi- 
ative an     ■  1  Jielilioll 

alteration; 

■ 
!■■    law  in 

■ 

nation        The    latter    signifies 

direct  pop- 
ular  Vl-I' 
federal 

■ 
■ 
authorities     have 

public   work*  and 


(21    Interior:    (3)    Justice:    (J> 

Posts  and  Railroads.     The  44  member 
FpOi    do! 

which  elect  and  pay  then      The  lb.  m 
ihe    National    Council    an     paid   Iruea 

■ 
penses.    Clergymen  are  nut  elig 
every  .  iti/i-ii  uvr.-r  -I   \u~  the 

n    keen   p 
and  go  iiii!  polls  far 

■ 
the  numerous  questions  ruerrcd  to  ih 
Hon  1,,   direct  vote.    Oui  of  S*7,114  el 

in    a   referendum   held    uaal   jear   on 

1  mill    the    operation    of    the    (cde 
stitulion  ill  .  unlike  lb 

Cabinet  is  not  rem 
gradually  as  the  term  -  1  office  ui  each 

.■il  end     Noi  is  it  il 
tl 
point)  on  the  vol.  ol 

Yd    tin.-    Swiss    i   ■ 
British   Cabinet,  liul  unhk<    till 
net,  ha;  the  right  and  duty  ol 
l.itiou;    but    if   a  measure   introduced    I 
having  its  support,  is  rejected 

Dong.      Nothing    else    happens.      Tbei 

political    crisis    and    no   gem' 

Swiss  election   causes   no   uproar      It 

come  the  habit  of  th< 

bets   of    th.     :  ■    '■       IO  I    Id   II 

in  the  or,]  ,    on  ihr 

and    'or    yi 

ni)  other  as  ooisricssJy  and  . 
ah    if    they    followed    each    ■  tl 


;    treaties.      By    means    of    the    ref 

bod]   of  the  electors  throua 

country    acts    as    a    chock    noon    ihc 

be  Federal  AiwnU; 

electors  can,  by  mean-  of  the  initiative. 

,     1  ream 

!  .,■ 

in  trie)  bearing  a  party  btbeL 
Tiot    I  mind    to    any    party    and   map    t\ 
vole    like    free    men,    since    the    re»e 


e  the  executi 


election,    i 
wfa  re     In  America,  whet 

dependent  tor  its  existence  OH  a  VI 
majority,  party  feeling  is  mverthele^ 
dominant  us  in  England;  the  loyal  pi 
hopes  to  receive  his  reward  tn  the 
|.  at  nonage 

;  d    where, 
and  organisatta 

I      iheir     meaning 

ad    "O   0*10 

nfluential    and    wealthy,    car 

politics.      The    rtH-r.-ii.lum    and    initial 

ami  parry 

ment    in    Swi 

T-OCal  goienimei 
the     ea  n  tt  >  n  a  I     authorities. 
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there  is  no  special  administra- 
;  all  the  male  citizens  assemble 
ir  at  stated  periods  and  tntu- 
l.usiness  These  assemblies  are 
.  -.jemeindc.  The  administrations 
the  larger  cantons  and  are  carried  on 
arly  elected  representatives;  in  most 
the  referendum  exists,  while  some  have 
popular   initiative. 

ial  System.— The  Federal  Tribunal  ox 
-  -italioned  in  Lausanne  and  is 
24    members    with    nine    supplc- 
I  appointed   by   ihc   Federal    As- 
term  is  si*  years,  and  they  ma;- 
:  in     proideut    and    vice-presi- 
for    two    years   and    arc    not 
for    re- election    to    those    posts       The 
t   is   paid   $3,200   annually;    the   others 
Divided   into    three    divisions,   the   tri- 
firial  jurisdiction  in  all  national  suit* ; 
suits   in  cases  where  the  value  in  dis- 
ot  less  than  $600,  and  in  appeal  cases 
not     less    than    the    same    amount. 
;nii>  arc  such  in  which  constitutional 
ative    matters    are    concerned,    inter- 
disputes,   or   appeal   against   the   deci- 
fedcral  authorities.     It  tries  treason- 
enscs    against    the    confederation,    the 
ng  popularly  elected  and  paid  two  dollars 
For   ordinary  civil  and   criminal   cases 
in  h;is  its  own  judicial  system.     Capi- 
ment  was  abolished  in  Switzerland  by 
constitution   of    1874,    but   since    1879 
cantons    li.iu1    reintroduced    the    death 
which   now  exists  in  the  10  cantons  of 
Rnoden,      Frihourg.      Lucerne. 
Schaffhausen.    Schwy?,    Saint   Call, 
!     Zuk       \'(  ccrtlieless.    capital 
:f erred    to    in    the    Swiss 


!. —  Switzerland    derives 

.Icoho!   monopoly,  customs,   railways. 

clegraphs,    state    property    and    invest' 

and    military    service    exemption    taxes 

enue    gathered     fur     federal    purposes 

normally,  to  about  $32,5QWX)0,  about 

«n    the    customs    and    almost    the    rest 

lie  public  services.     The  production  and 

alcohol   is  a   federal  monopoly  and  pro- 

iriy    $2,01X1.000    a    year    profit.      The 

le  proceeds  of  this  latter  are  divided 

t  canton  governments,   who   have   to 

le-tenth   of    the   amount    received    in 

alcoholism.     The   revenue   for   1913 

norma]   year)    amounted   to  close  on 

.<),   and  the  expenditure  to  #1,062,000. 

to   cost   of   mobilisation    and   enhanced 

ndcr    war    conditions    the    expenditure 

t  to  $38,645,140  and  the  revenue  to 

nates  for  1918  stood  at 

,000,000  expenditure      Fur  mobilization 

ernment    issued    loans     for    80,000,000 

i  1914;   115,000.000  in   1915;  200,000.000 

KHUOO.OOO    in     1917.     and     150.000,- 

1918.       The     public     debt     amounted 

1918    to    $149,010,000;     including     the 

debt    the    total    was    542,578.000.      in 

i«r<  were  385  savings  hanks  with  446,247 

and    (ai5.00O.OO0    in    deposits,      lu 

total    state    property    was    valued    at 

,000.000.       The     cantons     separately 

$27,500,000  a  year,  while  the  total 

iln:  i.iiuiir,   is  normally  about  $60,- 


000,000  annually.  The  salt  monopoly  produces 
about  $7.500.IK">0  a  vear.  At  the  beginning  of 
L9I8  there  were  in  circulation  10.S80.000  wold 
coins  ol  the  face  value  of  $+0,520,000 ;  58.370 
sliver  coins,  lace  value  $11.4.10.0011;  143.700,000 
nickel  cins,  face  value  $2,774,001  and  102.500.- 
000  copper  coins,  face  value  $270,000  — a  total 
face  value  of  $55,024,000.  The  national  bank, 
opened  in  1907.  has  the  exclusive  right  to  issue 
bank  notes,  of  which  u  bad  in  circulation  on 
.id  March  1918  to  the  value  of  $139,125360, 
Switzerland  is  a  party  to  the  Latin  Monetary 
l.'iii.m  with  France,  Belgium.  Italy  and  ' 
The  franc  is  the  unit  of  currency;  it-  value  in 
terms  of  United  States  money  is  $0,225,  roughly 
20  cents,  or  five  francs  to  the  dollar. 

Swiss  Army.—  Compulsory  universal  serv- 
ice has  been  the  root-principle  of  Switzerland's 
military  system  for  centuries.  Since  the  re- 
organisation completed  in  1912  the  army  has 
been  brought  to  a  high  state  of  efficiency.  The 
striking  force  of  the  Swiss  army  consists  of 
about  300,000  men,  divided  into  the  Elite  (20 
to  iZ  years),  the  Landwehr  (33  to  401  and  the 
Land  Sturm  (40  to  48),  which  number  re- 
spectively 117.530.  108,900  and  68,000  men.  The 
supplementary  services  (men  of  from  20  to  48, 
who  for  various  reasons  are  not  entirely  fit), 
number  205,000,  and  the  grand  total  of  (he 
whole  army  is  slightly  under  half  a  million 
or  one-eighth  of  the  entire  population.  There 
are  few  exemptions  except  for  physical  dis- 
ability and  those  excused  or  rejected  pay  cer- 
tain taxes  instead  of  rendering  service. 
Liability  extends  from  the  20th  lo  completion 
of  the  48th  year;  service  is  distributed  as  fol- 
lows :  12  years  in  the  Elite  or  "Ausr.ug,"  eight 
years  in  the  Landwehr  and  eight  years  in  the 
i.andsturm.  The  longest  periods  of  training 
are  the  recruits'  courses  which  every  man 
goes  through  in  his  first  year  of  service — 65 
days  for  the  infantry,  75  for  the  artillery  and 
90  for  the  cavalry  —  besides  which  there  are 
compulsory  courses  in  shooting.  The  younger 
men  (the  first  line)  do  seven  other  annual 
trainings  of  11  days  each  {14  days  in  tiic  ar- 
tillery) before  passing  into  the  Landwehr,  when 
they  are  called  out  for  11  days  every  four  years : 
the  Landslurm  are  only  called  up  in  time  Ol 
war.  Men  convicted  of  grave  offenses  are  not 
allowed  to  join  die  army  and  officers  and  men 
Whoa*  private  life  is  unworthy  of  their  rank 
and  standing  are  court-martialed  and'  dis- 
missed. In  the  strictest  sense  a  democratic 
service,  the  Swiss  army  is  a  model  institution, 
unique  in  that  every  would-be  officer  starts  as 
a  private  with  the  ordinary  recruits'  course, 
and  promotion  to  the  commissioned  and  non- 
.■in.iriissiotied  ranks  is  by  merit  and  not  by 
seniority,  except  that  it  is  conditional  on  four 
years"  service  in  each  rank.  Although  officers 
naturally  have  to  do  more  work  and  pass 
through  longer  courses  of  training  than  the 
privates,  instances  of  shirking  in  order  to  es- 
cape promotion  do  not  occur.  On  the  contraty, 
all  through  the  army  both  officers  and  men  do 
a  lar^e  amount  of  extra  voluntary  work.  In 
peace  time  there  are  no  generals;  these  are 
appointed  only  on  mobilization  or  outbreak  of 
war.  The  system  of  promotion  from  the  ranks 
has  the  advantage  that  it  obviates  any  danger  of 
militarism,  ivhifb  always  springs  from  an- 
tagonist! between  people  and  officers  as  a  class: 
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in   Switzerland   officer*    as   well  .11    O 

belong  or   feel   thai  '!"'  people. 

and  there  is   coir-...  :i    between 

them.    The   Qftcn   iNn   makes  physical   irain- 

ItlQ   i,Klif.ii.,ry,   fof   it  is  preceded  dy  compulsory 

'i    school*  and  sup- 
plemented hy  a  large  amount  of  voluntary  gym- 
1    thootfng  practice,   which   last 
is  the  principal  cattM  of  die  high  standard  of 
marksmanship     throughout     the     Swiss     army. 
Bill    apart    from   target   exercise    (which   is  en- 
ii.  iunc  time  nobillntion  is 
accelerated  liy  ihe  fact  thai  every  soldier  when 
he  is  not  otit  training  keeps  his  rifle  and  equip- 
ment in  his  own  house)    the  institution  of  an- 
nual trainings  tends  to  producr  a  high  state  of 
■ 
The  composition  and  organisation  are  thor- 
oughly   modern    and    complete.     The    infantry 
11  illy    known     as     Fusiliers    and    Car- 
bttt   for  practical  purposes  are  divided 
into  field  and  mountain   infantry)    is   the  main 
arm.     The    cavalry    consists    of    dragoons    and 
guides,  th  aged  in  independent 

-    under  the   direct   orders  of    the  COtn- 
.    ,11-chict    and    the    latter    brigaded    with 
those  divisions.    There  are  altogether   KH  bat- 

I  a  lions  72  held   batteries.    12   howitiri    I 

nine  mountain  lotteries,  eight  cavalry  regiments 

and   12  -.-- 

aecompaniment  of  engineers,  cyclist,  railway  and 

pontoon    OHpf,    telagnptl    section,    etc.      The 

fortifications  on  the  southern    frontier    for   the 

defense    of    the    Saint    Gothard    pass    and    the 

RhMM      valley      are      manned      mainly      by      the 

Landwehr.  which  is  organized  in  56  battalions 

and   36   squadrons      There   are    six    divi-i"ii.    in 

the    army,    each    of    which    helongs    to    one    of 

the  six  divisional  district*  intu  which  the i- 

try   is   divided   and    each   can    be   worked    as   a 

separate    army    corps.     The    first    consist,    en 

ti rely  of  Frmcli-si" duti&fl,  Swiss,  recruited  from 

the     cantons     of     Geneva,     Valais,     Vaud     and 

■■!      division      thrrc- 

quariers   of    the   men    ate    French-Sin 

Fribourg.  N'cucliaicl  and  the  French  Jura.    The 

.    i..m  consist   entirely 

•  in-speaking  Swiss  from  the  cantons  of 

Bern,    Lucerne,   Soleure,    Basel,  Argovic.   Saint 

■ni.-h  and   Sena  fib  a  us  en.     The  sixth  dt- 

and    RnmoBth)    is    recruited 

u  mo,   the   Grisons  and   Saint   Gall      At 

the  beginning  of   iht    Buropean    Wat  all  six 

divisions  went  mobUiicd  to  rupxIK   that  in  the 

tirjt    week    of    August     1914    Switzerland    was 

able  to   tO* IM    frontiers   OVtf  250,000  fight- 

ing  men.  well  armed  and  well  drilk ■'. 
.'.    armed  with   the  Swiss  rep... 

.  consist  of  7S's  and  J2U's 
(howitieri)  ,  the  muiiiil;nii  .utillerv  of  7S's 
(I906  model)  and  the  heavy  artillery-  of  120's, 
firing  a  shell  of  about  JO  ,68  pounds. 

This   ii.iiiunal   militia,  which  is  not  a  stand- 
ing army,  is  administeted  panly  In  ;!■.. 

■  -..    wan    base    power    to    promote    offi- 
•  <■    tha    rank    of    captain.     The    higher 
appointments  rest  with  the  1. 

1  ...  charge  of  all  general  matters  of  im- 

■il.T   it    an    honor    to 

serve  in  the  ann   and   a  misfortune   10  he   re- 

jrrtrd      CooaJderina    it%    efficiency   and    the    fart 

ihjt    11    b    ratted  tha    Swim 

army  i»   a  comparative  hy   cheap  one      The  ex- 


penditure is  11  francs  ($2201  per  ..  .. 

papulation,  while  23  francs  ($4.60)  per 
spent  on  education.  All  men  rejected 
count  of  physical  defects  or  exempted 
teacbera,  clergymen,  police  etc,  pay  a  1 
lax  according  to  income  up  to  use  age 
Service  being  the  same  for  all.  it  i»,  ih* 
a  handicap  for  none  It  interf  I 
personal  liberty  nor  with  the  country': 
perils-;  it  imposes  little  hurden  on  the  r 
treasury  and  no  burden  at  all  on  the  r 
Content,  In  proportion  10  population  S 
land  is  one  of  the  richest  countries,  al 
it  has  not  an  inch  of  tern 
borders.  The  vearly  value 
commerce  amounts  to  about  $162  per 
of  the  population,  as  compared  with  ! 
England,  and  the  country  not  only  bei 
compulsory  system,  but  regards  with 
and  afTection  the  army  which  it  its 
Owing  to  its  inland  position  Swltieria 
no    navy,   and   no   need  of  one.     Yet 

■ 
Colonel  Williams,  wh. 
ice  of  the  Ziirirh  govci 
a   small   fleet  on   Lake 
was  ordered  to  oppose  the  French 
the  Utter,  under  Massena,  routed  tl 

■ 
battle  from  the  take     Then,  mragei 
inaction,  he   discharged  bis  crews. 
vessels   and    took    to  flight. 

History,—  Switzerland  is  believed  t 
been  first  peopled  by  the  Rh*ri.  wh. 
driven  from  the  plains  to  ihe  mountain* 

Helvetri  (q.v).  a  Celtic  tribe  The  la! 
the  oldest  inhabitants  of  the  country  roe 
In  his  tor]  ■  they  were  conquered 
in  5fl  s-c:  and  A 11,  10.  while  the  Rhsn 
subdued  by  the  same  conquerors  in  1$  a 
Romans  huili  military  roads  over  the 
Saint  Bernard  to  Basel  and  over  the 
Septimer  and  Spltigen  to  Brrgnei  and 
to  Basel.  The  chief  settlement*  were 
ticum  (Avenches)  in  the  canton  of  Vaa 
donissa,  which  in  the  early  centuries 
Christian  era  was  the  headquarters  of 
man  legion  wilh  its  Khxtian  cohorts  at  t 
:  she  Reus*,  Aare  and  Limnu 
gusta  Rauraronim  (Kaiser  Augst)  on 
..f  ihi  k'liinr  neai  Basel;  ind  Cmna  H 
fCoire)  in  the  Grisons  East  Switier 
far  as  Pfyn  in  Thurgau  and  Tftn  (ad 
in  the  Upper  Valais.  helongerl  to  the  p 
of  Rhztia,  while  Western  Switzerland 
pan  of  Gaul  Under  Roman  dcminio 
vetia  enjoyed  a  flourishing  trade  which  1 
the   land   wilh    eitiet 

that  perioil  still  exists  in  the  Romanic 
spoken  in  some  parts  of  Swiiterland 
name  Helvetii  had  hecome  extinct  eyeaj 
the  reign  of  t  "on  sun  line     About  400  a.  d 


till   v 

Alemanni  and  Ostrogoths  in  surceaatan 
in  different  parts  ot  ihe  country,  Tl 
manni  occupied  the  whole  r.i..ril 
German  is  now  spoken ;  the  Burpjmfc 
western  part,  where  French  is  lawks*; 
Om  ragouts  occupied  ibr  Masth.  ■aiste 
and  Rutnonsb  are  the  languages  to-dav 
races  were  gradually  i 
and  by  the  year  534.   under   tl 
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.  Switzerland  had  become  a  part  of  the 
tsh  Empire,  which  did  not  take  possession 
?  country  with  its  own  nationals,  but 
ted  it  through  appointed  officials.  Chris- 
was  introduced  during  this  period  and 
onasteries  of  Disentis  (now  a  school)  ; 
Gallen  (named  for  Saint  Gallus,  an  Irish 
and  now  a  bishop's  residence),  and  Ein- 
1  (now  one  of  the  most  famous  pilgrim 

>  in  the  world),  were  founded,  and  dukes 
Dunts  were  appointed  as  vicegerents  of 
-ankish  kings.  Under  the  successors  of 
magne,  Switzerland  was  divided:  the 
i  half  was  united  with  the  duchy  of 
nnia  or  Swabia  (Schwabcn),  and  the 
n  part  with  the  kingdom  of  Burgundy 

After  the  downfall  of  the  latter  in 
ta  whole  country  fell  to  Germany,  which 
led  it  through  vicegerents,  the  dukes  of 
igen.    These  governors  in  succession  con- 

themselves  as  princes,  assumed  the  name 
ir  castles,  and  compelled  the  free  inhabit- 
i  their  Gaus  (districts)  to  acknowledge 
as  their  lords.  They  were  in  perpetual 
'  with  the  Burgundian  nobles  ana  con- 
itly  favored  the  inhabitants  of  the  towns, 
also  founded  several  new  towns,  such 
rn,  Frieburg  (Fribourg)  and  Burgdorf. 
ghout  the  Middle  Ages,  Switzerland  and 
tfiss  were  always  in  the  eye  of  Europe, 
nes  they  presented  the  spectacles  of  a 
:  people  repelling  the  tyrant  and  invader 
in  unearthly  courage  and  good  luck;  at 
times  it  was  that  of  a  warlike  clan,  safe 

great  mountain  fastnesses,  offering  their 
g  abilities  to  the  highest  bidder  and  ren- 

for  pay  as  high  a  courage  and  stubborn 
itv  as  was  ever  inspired  by  love  of  coun- 
\fmost  every  European  nation  felt  their 
ss  as  enemies  or  allies.  The  Swiss  was 
at  every  court  in  some  capacity.  Peter  of 
Prince  of  West  Switzcrland.built  thegreat 

palace  in  London,  part  of  which  survives 

as  the  Savoy  Chapel,  built  on  the  site 
►5 — 1 1 ;  he  also  built  the  famous  Castle 
illon  on  Lake  Geneva,  immortalized  by 
and  kept  great  affairs  going  in  both 
far-apart  countries.  It  is  recorded  that 
ivelli  prophesied  that  the  Swiss  would 
:Iay  be  masters  of  all  Italy,  a  prediction 
able  enough  then  in  the  light  of  the  re- 
blc    military    virtue    and    energy   of    the 

the  power  of  the  German  emperors  de- 
the  nobles  and  priests  grew  ambitious 
spendence  and  eager  to  enrich  themselves 
expense  of  their  neighbors.  Those  of  the 
towns  and  smaller  communities  which 
reserved  their  freedom  were  compelled 
siderations  of  safety  to  conclude  treaties 
le  feudal  lords  of  the  soil.  At  the  bc- 
Z  of  the  13th  century  the  three  forest 
s  of  Uri,  Schwyz  and  Unterwalden  were 
;  to  the  then  unimportant  counts  of  Haps- 
who,  although  they  were  properly  only 
i\  bailiffs  (Vogte),  yet  regarded  them- 
as  sovereign  rulers.    This  claim  the  three 

>  constantly  refused  to  admit,  and  event- 
(1291)    leagued    themselves    together   to 

the  usurpations  of  the  house  of  Haps- 

Tradition   says  that   on  the   ni^ht  of   7 

307,  33  representatives,  with  Fiirst  of  Uri 

,  son-in-law  Tell,  Stauffacher  of  Schwyr, 


and  Arnold  of  Melchthal  in  Unterwalden  at 
their  head,  met  at  Rutli,  a  solitary  spot  on  the 
Lake  of  Uri,  swore  to  maintain  their  ancient 
independence,  and  projected  a  rising  of  these 
cantons  for  I  Jan.  1308.  On  the  day  fixed 
the  rising  took  place,  and  the  Austrian  gov- 
ernors were  deposed  and  expelled.  But  the 
events  related  of  Tell  are  purely  legendary.  (See 
Tell).  A  few  years  later  the  three  cantons 
were  invaded  by  the  Hapsburgs;  but  the  signal 
victory  at  the  pass  of  Morgarten  on  15  Nov. 
1315,  secured  the  independence  of  the  cantons. 
The  three  united  cantons  were  joined  by  the 
cities  of  Lucerne  (1332)  and  Zurich  (1351),  die 
cantons  of  Glarus  and  Zug  (1352) ,  and  the  city 
of  Bern  (1353).  Austria,  wnich  claimed  juris^ 
diction  over  three  of  the  newly-added  members, 
namely,  the  city  of  Lucerne  and  the  cantons  of 
Glarus  and  Zug,  again  invaded  the  territory  of 
the  confederation,  but  was  completely  defeated 
at  Sempach  (where  Arnold  of  Winkelried  is  said 
to  have  sacrificed  his  life  for  the  sake  of  his  fel- 
low-countrymen) in  1386,  and  in  1388  at  Nafels. 
The  canton  of  Appenzell  joined  the  confedera- 
tion in  1411,  and  Aargau  was  wrested  from  the 
Austrians  in  1415.  The  third  war  with  Austria 
terminated  in  1460,  in  favor  of  the  confedera- 
tion, which  obtained  Thurgau,  Austria  being 
thus  deprived  of  all  its  possessions  in  the  regions 
over  which  Switzerland  now  extends.  Haps- 
burg  Castle  still  dominates  the  canton  of  Argau 
—  a  monument  of  Swiss  independence.  In  1474, 
at  the  instigation  of  Louis  XI  of  France,  the 
Swiss  turned  their  arms  against  Charles  of 
Burgundy,  invading  his  country  and  defeating 
his  army  near  Hericourt.  Charles,  in  revenge, 
invaded  Switzerland,  but  the  Swiss  inflicted 
severe  defeats  upon  the  Burgundians  at  the 
three  battles  of  Grandson  in  Vaud,  Morat 
(Murten)  and  Nancy  in  1476  and  1477,  in  the 
last  of  which  Charles  was  slain.  They  admitted 
Freiburg  and  Solothurn  into  the  confederation 
in  1481,  and  about  the  same  time  they  con- 
cluded defensive  alliances  with  several  of  the 
neighboring  states.  Their  prosperity  rose  to 
such  a  height  that  all  the  courts  around,  even 
Austria,  sought  their  friendship  and  alliance. 
The  last  war  with  Austria  broke  out  in  1498. 
The  Swiss  had  to  undergo  a  severe  struggle, 
but,  victors  in  six  sanguinary  battles,  they  were, 
by  the  Peace  of  Basel  in  1499,  practically  sepa- 
rated from  the  empire,  a  separation  to  which 
formal  and  international  sanction  was  given 
in  1648.  That  peace  ended  a  triumphant  strug- 
gle of  two  centuries.  After  this  war  they  had 
no  longer  any  enemy  to  fear,  and  their  future 
wars  were  waged  on  behalf  of  foreign  powers. 
In  1501  Basel  and  Schaffhausen,  and  in  1513 
Appenzell  (which  had  long  been  an  ally),  were 
admitted  into  full  federation.  The  number  of 
the  cantons  was  thus  brought  up  to  13, 
at  which  it  remained  till  1798.  The  town  and 
the  abbot  of  Saint  Gall  and  the  town  of  Bienne 
had  seats  and  votes  in  the  diet  without  being 
in  full  federation;  and  there  were  besides  six 
allies  of  the  confederation  not  enjoying  these 
privileges  —  the  Grisons,  Valais,  Geneva,  Neuf- 
chatel,  Muhlhausen,  and  the  bishopric  of  Basel. 
In  1516  France  gave  up  to  Switzerland  the 
whole  of  the  present  canton  of  Ticino.  An  alli- 
ance between  the  two  countries  was  formed 
which  lasted  until  the  French  Revolution. 
In  1518  the  Reformation  began  to  make  its. 
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way  into  Switzerland,  chiefly  through  the  efforts 
of  Zwingli  at  Zurich.  He  fell  at  Kappel  (1531). 
but  his  work  was  carried  on  by  Calvin  at 
Geneva.  The  effect  of  the  Reformation  for 
long  was  to  divide  Switzerland  into  separate 
camps.  Aristocracy  and  democracy,  Protestant- 
ism and  Catholicism,  struggled  for  the  superior- 
ity. Internal  dissensions,  religious  and  political, 
continued  for  nearly  200  years.  The  last  time 
the  two  great  parties  met  in  arms  was  at  Will- 
mergen  in  1712,  when  victory  declared  itself  for 
the  Protestants.  The  period  of  tranquillity  that 
followed  was  alike  favorable  to  the  progress  of 
commerce,  agriculture  and  manufactures,  and  to 
the  arts  and  sciences.  In  almost  every  depart- 
ment of  human  knowledge  the  Swiss  of  the  18th 
century,  both  at  home  and  abroad,  acquired  dis- 
tinguished reputation.  In  the  last  years  of  the 
century  the  ferment  of  the  French  Revolution 
spread  to  Switzerland;  and  in  1798  the  ancient 
confederation  was  replaced  by  the  Helvetian 
Republic,  founded  on  the  ruins  of  the  ancient 
liberties  of  the  nation,  which  lasted  four  years. 
In  1803  Xapolcon  I  organized  a  new  confedera- 
tion, composed  of  19  cantons,  by  the  addition 
of  Aargau,  Orisons,  Saint  Gall,  Ticino,  Thur- 
gau  and  Pays  de  Vaud.  In  1815,  by  the  Federal 
Pact  of  Zurich  Neufchatcl,  Geneva  and  Valais 
were  admitted  into  the  confederacy,  and  the 
number  of  the  cantons  was  thus  brought  up 
to  22.  This  confederacy  was  acknowledged  by 
the  Congress  of  Vienna,  which  proclaimed  the 
perpetual  neutrality  of  Switzerland,  and  the  in- 
violability of  its  soil.  Again  in  1830  and  in 
1848,  Switzerland  was  affected  by  the  revolu- 
tionary movement  in  France,  and  a  new  federal 
constitution  was  introduced  in  the  latter  year. 
During  the  revolutionary  commotions  of  1848 
Neufchatcl  set  aside  its  monarchical  form  of 
government  and  adopted  a  republican  one,  and 
in  1857  it  was  put  upon  the  same  footing  with 
the  other  cantons.  Since  that  time  the  annals 
of  Switzerland  have  little  to  record  beyond 
the  fact  of  constant  moral  and  material  prog- 
ress. A  revision  of  the  federal  constitution 
was  adopted  after  a  protracted  agitation  on  19 
April  1874,  from  which  time  the  cantons  grad- 
ually adopted  the  referendum  and  the  initiative. 
While  this  agitation  was  going  on  several  of 
the  individual  cantons  set  the  example  of  re- 
vising their  constitutions.  In  this  proceeding 
Zurich  led  the  way,  appointing  a  special  council 
for  the  purpose  in  January  1868.  It  was  fol- 
lowed by  Bern,  Aargau,  Thurgau,  Solothurn, 
and  other  cantons.  All  the  modifications  made 
were  in  a  democratic  direction.  The  chief  oppo- 
sition to  the  project  of  a  revision  of  the  federal 
constitution  proceeded  from  the  French  cantons 
and  the  l'I tramontane  party,  the  former  fearing 
that  in  consequence  of  a  revision  of  the  consti- 
tution in  the  direction  aimed  at.  that  of  giving 
more  i>ower  to  the  central  authorities,  they 
would  he  gradually  Germanized,  the  latter  be- 
lieving that  the  influence  of  their  party  in  those 
cantons  where  it  was  numerically  strong  would 
be  curtailed.  Hut  in  spite  of  this  opposition  the 
Federal  Assembly,  on  21  Dec.  1869.  adopted  the 
principle  of  a  revision,  and  elected  a  committee 
to  prepare  a  scheme  for  the  purpose.  The  proj- 
ect of  revision  drawn  up  by  this  committee  was 
laid  before  the  Federal  Assembly  in  the  session 
of  1871-72,  and  after  being  accepted  there  was 
submitted  to  the  people  on    12  May  1872,  an 


article  of  the  constitution  then  in  force 
ing  that  any  proposed  alteration  of  i 
t>e  fore  being  adopted,  be  sanctioned  hj 
jority  of  the  people  and  of  the  canto 
this  occasion  the  project  was  rejected  by 
majority;  but  a  new  one  was  drawn 
accepted  on  the  date  already  mentioned, 
1874.    The  new  constitution  gives  mon 
geneity  to  the  confederacy  by  ass 
federal  authorities  more  power  iu  ..*»* 
lating  to  law,  the  army,  the  church,  and 
tion.    The  laws  of  the  various  cantons  ; 
tially  assimilated;  the  management  of  I 
tonal  contingents  to  the  army  is  no  \o 
entirely  to  the  cantons  themselves;  tht 
astical  authorities  are  completely  subj< 
the  civil  power ;  and  primary  education 
compulsory  and   secular.     Since  then 
three  partial   revisions  have  been  car 
A  constitutional  modification,  for  instaa 
passed  by  the  National  Council  in  1891 
effect  that  in  future  when  a  revision  of 
eral  constitution,  or  the  admission  into 
new  article,  is  proposed  by  popular 
this  proposal  must  be  supported  by  the 
at  least  50,000  citizens  possessed  of  the 
voting,  and  not  30,000  as  previously, 
the  600th  anniversary  of  Swiss  nationa 
celebrated. 

The  more  important  events  in  Swiss 
of  recent  years  mav  be  briefly  summaru 
the  last  day  of  1808  Switzerland  was  ; 
by  the  United  States  as  a  favored 
In  1900  the  nation  rejected  the  "dout 
ativc,*  a  scheme  to  elect  members  of 
tional  Council  by  proportional  repress 
The  new  palace  of  the  Swiss  parliam 
opened  in  1902.  In  the  same  year  a  hi 
ture  with  Italy  occurred.  Agrecmcn 
arrived  at  during  1903  for  the  constru 
the  Jura  and  Simplon  tunnels;  a  new  a 
was  passed  in  1907,  when  a  British 
commission  arrived  at  Basel  to  study  tl 
army  system.  In  1908  the  sale  and  man 
of  absinthe  were  entirely  prohibited 
country.  During  1909  and  1910  serioi 
age  was  caused  by  floods  and  avalanche 
grcssive  industrial  development  calls 
large  supply  of  lal>or  which  Swtuei 
unable  to  supply;  becoming  every  yi 
of  an  agricultural  country'*  large  quan 
food  have  to  be  imported,  while  the  nu 
factory  hands  has  more  than  double 
years.  The  population  of  the  country 
shows  little  increase;  that  of  the  t< 
growing  rapidly,  mainly  due  to  foreig 
gration  from  Italy.  France  and.  above  a 
Germany.  During  the  European  War 
sition  of  Switzerland  was  one  A  extr 
culty.  Need  of  coal  and  iron  comj 
republic  to  enter  into  agreements  « 
Central  Powers  to  supply  tnem  with  fo 
Besides  maintaining  its  army  on  a  war 
for  the  duration  of  the  war,  Swiuerl 
came  a  clearing-house  for  the  • 
wounded  and  prisoners  of  all  the  be 
while  international  diplomats  and  exiic 
made  it  their  headauarters.  A  not 
statement  <>f  Swis<  policy  was  made  in  s 
randum  presented  in  February  1919 
Federal  Council  to  the  Peace  Confei 
Paris.  In  this  document  special  emp 
laid  on  Swiss  neutrality,  which  €is  no) 
according  to  circumstances,  but  is 


SWORD 


153 


—  a  fundamental  principle  of  the  Swiss  state 
since  the  beginning  of  the  16th  century.    "As  in 
the  oast,  so  in  the  future,  Switzerland  must 
remain  the  faithful  guardian  of  the  passes  of 
the  Alps.    .    .    .    When  all  relations  between 
the  belligerents  were  broken  off,  Switzerland 
was  able,  thanks  to  its  neutrality,  to  undertake 
the  grateful  task  of   carrying   out  a  philan- 
thropic activity  which  saved  the  world  from 
an  accentuation  of  its  sufferings.9    Switzerland 
welcomed  the  creation  of  a  League  of  Nations 
and,  as  the  oldest  of  existing  republics,  "would 
deem  it  an  honor  to  bring  into  the  League  of 
Nations  the  experience  acquired  in  the  course 
of  centuries.*     The  determined  insistence  on 
neutrality  by  Switzerland  —  except  in  case  of 
self -defense  —  places  that  country  in  a  peculiar 
position  with  regard  to  the  League  of  Nations. 
As  pointed  out  by  Professor  Borgeaud  in  a 
pamphlet,  <La  Suisse  et  la  Society  des  Nations5 
(Geneva  1919),  neutrality  implies  sovereignty, 
a  principle  inconsistent  with  the  general  spirit 
of  the  League  —  unless,  indeed,  the  League  it- 
self concedes  this  privilege  for  special  interna- 
tional reasons.     In  a  remarkable  speech  deliv- 
ered before  the  National  Council  in  August  1918 
President  Calonder  first  called  attention  to  this 
point;  though   supporting  intervention  to  end 
the  war,  he  declared  that  Swiss  neutrality  pre- 
vented   Switzerland   from    forcing  itself   as   a 
peacemaker.    Sturdy  independence,  freedom  of 
action  and  avoidance  of  foreign  entanglements 
or  obligations  is  the  keynote  of  the  Swiss  Re- 
public    In  a  state  paper  dated  15  Nov.  1690 
occurs  this  passage   (in  French)  :  ^he  Swiss 
have  two  religions  in  their  country,  which  di- 
vide them   at  times;   but  they  have  only  one 
liberty,  which  they  cherish  above  aU:  this  re- 
unites them  always,  and  will  reunite  them  for 
ever* 
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SWORD,  The,  a  weapon  used  in  personal 
combat  for  cutting  or  thrusting,  one  of  the  most 
ancient  and  highly  esteemed  of  al!  weapons.  No 
sooner  had  the  art  of  working  metals  been  dis- 
covered than  it  made  its  appearance,  replacing 
almost  at  once  the  crude  axe  of  the  Stone  Age. 
The  earliest  swords,  of  which  any  authentic 
records  exist,  were  those  of  the  Assyrians,  the 
Gauls  and  the  Greeks.  These  swords  were 
double  edged,  straight  or  leaf-shaped,  and  were 
made  of  bronze,  the  art  of  tempering  steel  not 
having  then  been  discovered.  The  Roman 
sword,  which  was  made  of  steel,  was  short, 
straight  and  double  edged,  having  its  point  cut 
at  an  obtuse  angle.  The  swords  of  the  Franks 
were  straight,  about  30  inches  in  length  with 
a  tapering  point.  None  of  these  swords  appear 
to  have  offered  much  protection  to  the  hand. 

During  the  Middle  Ages  the  sword  was 
lengthened,  while  still  retaining  its  general 
Frankish  shape  and  quillons  (cross-pieces) 
were  added  for  the  protection  of  the  hand.  A 
narrow-bladed  sw^txl  called  the  estoc,  used 
principally  for  thrusting,  was  often  carried  at- 
tached to  the  saddle  by  mounted  men,  the 
heavy  sword  being  worn  upon  the  person  at  the 
same  time.  A  dagger  called  the  miseVicorde 
(dagger  of  mercy)  was  worn  on  the  right  side 
by  knights,  and  used  to  dispatch  their  fallen 
foes. 

The  German  lansquenets,  or  mercenary  foot 
soldiers,  used  a  two-handed  sword  some  six  feet 
in  length.  On  the  march  this  ponderous  weapon 
was  worn  slung  over  the  back.  In  wielding 
the  heavy  swords  of  the  Middle  Ages,  the  fore- 
finger was  often  hooked  over  the  right  quillon 
to  strengthen  the  grasp.  This  forefinger  being 
unprotected  (except  by  the  gauntlet)  was  fre- 
quently injured  and  so,  for  its  protection,  a 
little  ring  was  placed  in  front  of  the  quillon 
through  which  the  finger  was  passed.  For  the 
sake  of  symmetry  another  ring  of  the  same 
kind  was  added  to  the  left  quillon,  the  two 
rings  being  termed  the  *pas  d'ane.*    Side  rings 
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were  next  added  for  the  protection  of  the  hand 
and  the  right  rjuillon  was  curved  upward  so  as 
to  form  the  "knuckle  how?  A  thumb  ring 
was  al«o  sometimes  added,  the  German*  being 
especially  fond  of  this  devire.  During  the  16th 
the  sword  became  much  lighter,  the 
■i  heavy  blows  having  become  less  of 
B  necessity  owing  to  the  discarding  of  armor 
on  account  o(   the  invention  of  gunpowder     ,\ 

ii|i-'1].i|hi.]  i;uard  wJ!;  added  to  the  quillons 
(which  were  generally  straight,  the  knuckle 
bow  being  retained  as  a  separate  piece)  and  the 
weapon  became  a  rapier,  the  poini  of  which 
rather  than  the  edge  was  used  in  making  an 
attack.  With  the  early  rapier  a  dagger  was 
worn,  which  when  fighting  was  held  in  the 
left  hand  and  used  for  parrying.  Later  a 
cloak  was  used  for  the  same  purpose.  As  the 
science  of  fence  became  better  understood, 
however,  all  secondary  protections  were  dis- 
carded, and  the  rapier  became  a  weapon  of 
both  offense  and  defense.  Rapiers  were  often 
highly  ornamented  and  the  guards  were  fre- 
■  iniii'lv  of  fanciful  design.  The  hen  of  them 
came  from  Spain,  Toledo  being  especially  noted 
for  the  excellence  of  her  blades. 

Shortly   before    the    beginning   of    the    18th 

me   rapier   was   supplanted   to  a   great 

rxicnt    hy    the   rolirhcmarde,  a  weapon   with   a 

bill   like  QUI  modern   small  sword,  the  marked 

peculiarity   of   which   was   that   its   blade   was 

wide  fnr  about  half  its  length  and  narrow  for 

■  i    half.      About    1760   the   colichemarde 

gave   way   to   the   small   sword,   a   very   light 

weapon,     having     a     small     circular    guard,     a 

knuckle  bow  and  a  narrow  straight  blade.  The 

foil  used  in  frncins  which  represents  the  small 

it    about   33   inches   in    length    with    a 

ladrangular  blade  and   a  bell   or  ring  guard. 

alian  foils  have  o,mllons.  French  ones  do  not 

■   heavier  kind  of   foil, 

laving   a    triangular   hlade   tapering  to   a   very 

ic  point.     A  brMtUworc]  i>  a  sword  that  has 

■  ur r i in:  r-<lj:i  lr  in.tv  be  either  Straight  or 
curved,  single  or  double  edged.     It  is  essentially 

f  military  weapon  and  is  in  use  in  all  armies. 
n   the  United  States  army  a  form  of  sabre  is 
used    varvint;   from   30  to  34  inches   in   length. 
'  [  Eawopaafl  War  ihr  sword  has  come  into 
infaiiiry    officers    owing   to    the 
lack    of     opportunity     for     it  =     employment     in 
irh   warfare  and   the  dangerous  distinctive- 
»    which    it    gives    to    those    who   bear   it. 
The  sabre  which  is  the  best  known  form  of 
roadsword  is  single  edsed.      It*  blade,   nhiih  is 
i  -I.    is    thickest    at    the 
k,  from  whence  it  becomes  gradually  thinner 
,-ard  the  edac.    Its  guard  consisis  of  a  strong 
[ten  irrminating  in  a  solid  piece, 
itch  amply  protects  the  hand.     The  scimetar. 
i  light  form  of  sabre  having  a  verv  prhriounrrilK 

hide  is  the  favorite  weapon  of  the  East. 
I  i.imiiriii,     was     formerlv    noted     for    the    ex- 
teilence  of  her  scimeiar  blades.     The  cutlass  is 
bt-«vv  broadsword   which  is  in   use  in 
■i  of  the  navies  of  the  world.    The  machete. 
i  weapon  Owen  SflOfttT   than 

:he  cutlass  and   larks  the  protecting  guard   for 
the  hand.     The  elavmorr,  which  mav  be  railed 
"r   Rational    weapon   oJ   Scotland,  is  a   heavy 
raittht    broadsword   having    a    very    elaborate 

■  ,  hilt 


■  ihen  p 


t  (bat  r 


man  students  in  their  ut 

straight  sword  with  a  * 

a  solid  metal  guard    which 

the  hand.    The  sword  bayonc 

adapted  for  use  cither  with  or  without  t 

The  long  sword  of  the  Japanese  is  ; 
-oinc    Ftra  and  a  half   to   three   feet    i. 
with   a   heavily   backed   blade,   a   sharp   i 
edge,  a  long  handle  and  a  small   round 
Their   short    sword  is   like   the   other   bu 
ahom    half    a*    long,      In    oldett    timet    h 
these  swords  were  worn  together  thrust  tl 
the  girdle  hy  the  samurai,  a  privileged  fi 
class  corresponding  to  the  knights  of  the  a 
Ages,     It  was  with  the  short  sword  il 
kiri    (self    dispatch)    was    committed    i 
to  avoid  the  disgrace  of  dying  at  the  r. 
the   public   executioner,   the    samurai   bi___. 
corded    this    right.     When    fighting,    the    i 
sword  served  as  an  extra  weapon  In  e 
long  sword  became  lost   out   of  the  h 
brofcao       (Sec    PoKOn).      Consult    La 
•Arms   and   Armour':    Castle's    "Scho 
Masters  of  Fence';  Hutton'i  'The  Sword  I 
the  Centuries.' 

Fred  Giurxr  BtAtcrsux. 
Latt  Sifordmasirr  pint  Rtgm't  C   X.  G 

SWORD-DANCE,  a  dance  In  whka 
swords  and  movements  made  by  them  form 
an  important  part.  In  the  modern  swerd 
dance  as  practised  among  the  Highlanders  erf 
Scotland,  the  performer  shows  his  ability  and 
skill  by  dancing  among  the  blades  without 
cutting  himself. 

SWORD  FERN.  See  Fihtalrt,  under 
Fexns  and  Fein  Allies 

SWORD-LILY.    Sec  Gladiolus. 

SWORDFISH.  an  enormous  mackerd-blr 
fish    (Xiphiaj  giodim),    representing  alone  the 
world-wide  family  Xiphxidtr.  It  has  at: 
mackerel-shaped  "body  which  may  eqn 
that  of  the  largest   sharks,  and  whose  mo* 
are   astonishingly   strong.      A    powerful    for 
tail,  a  lofty,  sail-like  dorsal  fin,  usually  divide 
in   adults,   but   continuous   in   the   young.  I 
other    strong    fins,    give    the    creature   a    — 
and  speed  in  swimming  equaled  by  few  o_ 
animals.    The  skin  is  naked,  m.ire  or  les*  r 
and  the  flesh  red  in  color  and  rich  in  f 
greatly  enjoyed  when  eaten.     These  f 
predatory,  obtaining  their  food  by  fie 
upon   flocks   of   lesser   fishes,     Thei; 
and  sharp  teeth  are  supplemented  t 
longation  of  the  fore  part  of  the  I 
honxontallv    flattened    "sword."    U 

the    consolidated    vomer,    ethmoid,    

maxillary  bones.  The  excellence  of  this  ¥ 
and  the  power  of  attack  is  attested  by  the  i 
quenl  piercing  of  boats  and  even  of  tat 
wooden  ships,  through  which  the  sword  I 
been  deeply  thrust  before  breaking  off. 
though  occasionally  seen  in  the  Pacini 
swordfish  is  characteristic  of  and  nnmcrotx. 
in  the  North  Atlantic,  the  Mediterranean  i 
and  about  the  Antilles,  where  in  summer  it 
approaches  the  shore,  in  pursuit  of  schools  si 
spawning  fishes,  and  itself  becomes  the  object 
of  a  profitable  fishery,  especially  in  Int-r 
waters.  Along  the  northern  seaboard  of  the 
United  States  this  is  regarded  as  a  nracu 
Sport.  The  fishermen  cruise  a  few 
«n  the  coast  in  small  iCsWanifi,  bar- 
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ing  at  the  extremity  of  the  bowsprit  (from 
which  the  jibboom  has  been  removed)  a  small 
platform  supporting  a  belt-like  rail  of  iron  at 
the  height  of  a  man's  waist,  within  which  a 
harpooner  may  stand  securely  while  his  arms 
are  free.  Having  sighted  a  swordfish,  visible 
by  its  projecting  backfln,  the  vessel  is  steered 
up  to  it  and  a  barbed  harpoon  is  thrown  to 
which  is  attached  a  rope  by  which  the  catch  is 
hauled  aboard.  Consult  Goode.  G.  B.,  l  Fishery 
Industries >   (Washington  1884). 

SWORDS,  Order  of.   See  Orders  (Royal) 
and  Decorations. 

SYBARIS,  sib'a-ris,  an  ancient  Greek  city 
and  colony  of  Lower  Italy,  in  Lucania,  on  the 
Gulf  of  Tarentum,  not  far  from  the  site  of  the 
later   town  of  Thurli.     Tradition  ascribes  its 
building  to  a  colony  of  Achaeans  and  Troeze- 
nians  about  720  B.C.    It  rapidly  rose  to  a  high 
degree  of  prosperity,  but  enervated  by  the  mild- 
ness of  the  climate,  the  richness  of  the  soil  and 
their  great  wealth,  the  inhabitants  became  pro- 
verbial   for  their  luxury  and  voluptuousness. 
In  a  war  with  Crotona  the  city  of  Sybaris  is 
said  to  have  brought  into  the  field  300,000  men, 
while  the  forces  of  the  former  amounted  to 
but   100,000.     The  Crotonians,  however,  were 
victorious    and   totally   destroyed    Sybaris  m  by 
turning  the  waters  of  the  river  Crathis  against 
it  (510  b.c).    The  inhabitants  of  the  town  dis- 
persed themselves  for  the  most  part  over  the 
other  Greek  cities  of  Lower  Italy.     Sybarite 
is  still  used  to  signify  an  effeminate  voluptuary. 
In  1879  and  in  1887  excavations  revealed  two 
great  cemeteries  but  the  true  site  of  die  city 
remains  undetermined.     Consult  Notusie  degli 
Scavi  (Rome  1879-88)  and  Orsi,  P.,  <Atti  del 
congresso  di  scienze  storiche>    (Vol.  I,  Rome 
1904). 

SYCAMORE,  suVa-mor,  111.,  city,  county- 
seat  of  DeKalb  County,  on  the  Chicago  and 
Great  Western  and  the  Chicago  and  North- 
western railroads,  about  55  miles  west  of  Chi- 
cago. The  city  was  founded  in  1836.  It  is  in  an 
agricultural  and  stock-raising  region  and  has 
considerable  manufacturing  interests.  The  chief 
manufacturing  establishments  are  flour  mills,  in- 
sulated wire  works,  brick  and  tile  works,  soap 
factories,  wagon  and  carriage  works,  agricul- 
tural implement  works,  varnish  and  furniture 
factories,  canning  establishments  and  creamer- 
ies. There  are  large  establishments  for  prepar- 
ing fruit  and  vegetables  for  shipment.  There 
are  12  churches,  a  young  ladies'  seminary  and 
public  graded  schools.  The  national  bank  has 
a  capital  of  $50,000;  there  is  also  a  private 
bank    Pop.  about  3,800. 

SYCAMORE,  a  name  applied  originally  to 
Ficus  sycotnorus,  a  tree  known  in  biblical  times 
and  places,  and  the  legendary  one  chosen  by 
Zaccnaeus    to    climb   into    for   a   sight    of   the 
Saviour.     It  is  a  species  of  fig,  an  evergreen 
timber  tree,  flourishing  in  Egypt,  which  sup- 
plied an  inferior  coarse-grained  wood  for  ordi- 
nary purposes  and  for  mummy  cases.    A  famous 
Egyptian  statue  of  an  old  man  was  carved  out 
of  a  block  of  sycamore  wood  about  4000  B.C. 
The  thick  foliage,  resembling  that  of  the  mul- 
berry, makes  the  sycamore  a  desirable  shade- 
tree  and  it  is  still  planted  for  this  reason  in 
Egypt.    The  fruit  is  borne  directly  on  trunk  and 
branches,  edible  and   sweet-flavored   and  is  a 
large  item  of  food  among  the  lower  classes. 


The  ripening  of  the  figs  is  hastened  by  making 
incisions  in  the  apexes.  In  the  Middle  Ages 
a  European  maple,  Acer  pseudo-plantanus,  was 
selected  to  represent  the  tree  of  Zacchaeus  in 
the  old  miracle  plays,  on  account  of  its  dense 
foliage.  It  is  a  tall,  very  handsome  tree  of 
quick  growth  and  living  for  perhaps  200  years! 
The  leaves  are  large  and  have  acute  lobes, 
somewhat  resembling  those  of  the  plane,  and 
the  yellowish  flowers  droop  in  terminal  racemes. 
The  bark  is  smooth,  often  peeling  off  in  large 
flakes,  leaving  patches  of  lighter  shade,  the 
sap  is  saccharine  and  the  wood  is  hard  and 
white,  although  with  a  brownish  heart,  and 
takes  a  fine  polish,  being  used  by  wheelwrights, 
turners,  cabinet-makers  and  wood-carvers  and 
for  musical  instruments.  Sycamore  endures  sea 
and  mountain  winds  better  than  most  timber 
trees  and  is,  therefore,  planted  for  its  shade  in 
exposed  places.  Certain  of  these  trees  in  Scot- 
land were  known  as  dool-trees,  or  grief-trees, 
because  they  formed  informal  gibbets  on  which 
to  hang  the  enemies  of  powerful  barons. 

Perhaps  because  of  the  likeness  in  foliage 
and  the  stripping  of  the  bark,  the  name  of  syc- 
amore has  been  again  transferred  to  the  Ameri- 
can plane-tree  (Platanus  occidentals)  better 
called  button  wood.  This  is  one  of  the  largest 
American  trees  with  awkward,  twisted,  wide- 
spreading  limbs  which,  however,  when  the  tree 
is  fully  leaved  out,  forms  a  broad  pyramidal 
head.  The  bark  is  smooth,  that  of  the  upper 
portion  flaking  off  in  pieces  each  year,  leaving 
whitish  patches,  which  are  very  conspicuous  in 
winter.  The  large  leaves  range  from  simple 
coarse-toothed  to  distinctly  deltoid  and  three- 
lobed  blades.  The  flowers  are  clustered  in 
compact  round  balls,  with  from  three  to  eight 
minute  petals  and  sepals ;  the  fruit-heads  retain 
this  globose  form  and  are  composed  of  obpyra- 
midal  nutlets,  having  long,  nearly  erect  hairs  at 
the  base.  They  are  usually  solitary  and  swing 
on  long  peduncles  during  the  winter,  only  fall- 
ing apart  in  the  early  spring.  The  reddish- 
brown  wood  is  chiefly  useful  for  cigar-boxes 
and  is  compact  and  difficult  to  split  or  to  work. 

The  Australian  sycamores  are  Sterculia 
lurida  and  the  white  sycamore  Crypto cary a  obo- 
vata,  one  of  the  native  nutmegs,  and  a  large 
tree  yielding  serviceable  white  timber.  Melta 
azedarach  is  the  false  sycamore,  the  large  tree 
more  commonly  known  as  the  pride-of -China 
tree. 

SYCEE  (si:se')  SILVER,  the  fine  silver 
of  China,  cast  into  ingots  weighing  commonly 
rather  more  than  one  pound  troy.  They  are 
marked  with  the  seal  of  some  banker  or  as- 
sayer  as  a  guarantee  of  purity. 

SYCOSIS,  a  pustular  disease  of  the  skin 
of  the  bearded  face.  It  is  often  called  barbers' 
itch  (q.v.)  and  may  be  regarded  as  a  form  of 
that  disorder.  The  usual  treatment  consists 
of  application  of  carbolic  acid,  zinc  ointments, 
ichthyol,  sulphur  or  oil  of  cade. 

SYDENHAM,  Charles  Edward  Poulett 
Thomson,  1st  Baron,  British  statesman  and 
governor-general  of  Canada:  b.  Wimbledon, 
Surrey,  13  Sept.  1799;  d.  Kingston,  Canada,  19 
Sept.  1841.  He  was  the  son  of  a  London  mer- 
chant and  spent  some  time  in  Russia  in  con- 
nection with  his  father's  business.  He  was 
elected  to  the  House  of  Commons  in  1826  and 
in  1830  became  a  member  of  the  Grey  Cabinet 
as   vice-president   of   the   board   of   trade,    of 
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which  he  <n  IJSJ4  became  president  and  ireas- 
urer  of  the  Navy.  He  became  a  i- 
authority  mi  financial  matter*  and  he  was  an 
uppottci  o(  free  trade  He  was  ap- 
pointed governot -general  ot  Canada  in  1SJS> 
and  it  uas  under  Ins  administration  thai  the 
union  of  Uppei  ;md  Lower  Canada  was  «£- 
lid  .1  ii-.iv  tolistitulion  tsluMislit.l  for 
fall  services  i"  t  < jiiiif.  i- 1 i. ..ti  wild  ill. 
undrri.iV.:.  |  [UM  a  peerage. 

He  «vu  preparing  to  return  to  England  whin 
li>  met  his  death  through  a  hunting  accident. 
Consult  Poutett-Scrope,  G  I.  Memoirs  of 
itnbam1  n«43). 
SYDENHAM,  Thomas  CThf.  EM9JSB 
Hirrot-*  ■  .   i. in     li    VYvnford 

0  Sept  1624;  d  London.  29 
■■  red  I  i;,r..r.]  University  in 
1642  bill  his  studies  were  interrupted  by  serv- 
ice as  an  officer  in  the  Army  of  PftrHMMBI 
He  wn  graduated  bachelor  of  medicine  at  Ox- 
ford in    [648  am!   ma  elected  a  fellow  oi   All 

Souls  College,  but  Us  nacSeal  imditi  ewe 

'i  rruplcd  by  military  service.  II'.  be- 
gan pratticr  al  \\ tslminsicr  alimt  I6SS,  for 
some    time    still   giving    huh  b    Bllnttion    to  poli- 

lict.    He  was  liccnaed  bj  the  Ron]  (  oflan  of 

PhjskiaM  in  1663  and  look  his  M.E)  at  >":mi- 
hridge  University  in   1676.     While  hi*  medical 

■   ■  iii-  imiiti   miii rupted   and   h 
practice    was    without    a    medical    license    he 
made     remarkable     ptogw        He     developed 

KHCH  of  diagnosis  amounting  to  genius  ami 
i he  method  of  Hippocrates  in 
watching  the  progress  of  the  pattern 
listing  nature  in  ita  effort  to  throw  off  dis- 
ease. His  theories  were  backed  by  hi?  notable 
m  treating  patients:  and  by  his  strong 
sense  and  plain  manner  oi  dealing  with  mailers 
hitherto  cloaked  with  professional  ranters'.  He 
alto  kept  mainly  to  simple  prescriptions  in- 
stead of   the   involved   sort   in   vogue      He  re- 

i    • 

early  in  BUI  Latter,  his  tame  being  largely  aug- 
mented by  hi.'  writings;  but  he  made  many 
enemies     in     die     !,:  :     :.!     home. 

although  he  also  enjoyed  tin  loyal  support  of 
Otable  members  of  his  profession.  He 
made  important  contributions  n  medical  sci- 
ence in  his  study  of  gOBt,  of  which  he  was  a 
victim;    i-  *    epidemic   diseases 

through  S  numlwr  oi  seasons  and  distinguished 
several    that    were  ed|    iniro- 

bi  cooling  method  of  treating  smallpox; 

was  the  first  to  use  a  tincture  of  opium,  laud- 
anum; and  initiated  the  use  of  Peruvian  bark 
in  treating  malaria.     His  scon   for  dogmatic 

was  intense  and  he  was  known  in  the 
case  of  a  natient  whose  strength  had  been  fili- 
ated   by    the   weakening   proci 
i"    prescribe    Food    instead   of   medicine  —  an 

oi   procedure.     His  doctrines  came 
into   full   recognition  in   the  early   part  of   the 
in  that  the  custom 
oi  designating  him  the  "English  Hippocrates' 
was    inaugurated       However,    while    he    felt 
fceenl)   [he  antagonism  evinced  toward 
bit  profession,  he  ■ 
;     ■ 

ii  ;  'Traciatus  de 
podagra  el  hvdrope'  (1683);  'Schedula  mon- 
itoria  de  nova-  febri*  ingresui'   (1696);   "Pioc- 
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essui  intngri'   (iQtt).e,.. 

his    works   is    thai    of 

edited    by    W.    A,    (irceuhill     | 

Luilt  is  known  of  his  perianal  life,  but 

numerous    sketches    of    his    career    apnen 

editions   of   his   works  the   mo*l 

his  own  account   of  his   theories  and  pi 

in  iln  introduction  to  'Obscrvationes  n- 

(1676).     Consult   also    PtcardL   F.    'Svd 

sa  trie,  sa  ontvrcs'  (Paris  18t») ;  Payne 

'T.   Sydenham'    (London  1W>. 

SYDNEY,  .id. ,,.    \,i  irdu.  capital  r. 
Sooth   Walts,   on    Port    Jackson,   was   t> 
,iiv  founded  in    \usu 
Its  selection  was  due  to  the  beautiful  u 
the  advantages  offered 
bays     Th<  i 

A  commercial  bouse 
important     buildings    include 
offices  — of    white   Horn 
magniffceni   (own-Ball,  with  a  high  tow 
fine  organ;  banks;  post   and   tell 

,i     castellated     bUild 

edifice,  al- 

ed  colleges,  including  the  \\ 
College,  Saint  Man's  Cathedral  (Roman 
olic),  a  Byrantine  synagogue,  exchang 
totu-notue,  inmt,  parliament  house*,  ho 

asylums,   -ml  the  Queen   Victoria   Market 

main,   Hyde   Moore,  and  Centennial  par 

the  Botanical  Gardens  are  extensive:  th 

enprises   202    acres      The   Am 

Museum,  founded  "in  1836.  is  the  oldest 
lion  Of  tin-  kind  ill  Australia  Its  c  rrclii 
i5°,000.  It  contains  a  very  large  botanic 
den,  a  technological  exhibit,  and  a  I 
which,  together  with  other  libraries  in  tl 
numbers  240.743  works  The  slaughter 
and  water-supply  system  are  owned  hy  i 
and  the  tramway  system  is  owned  by  th 
There  arc  manufactories  of  glass.  | 
wagons,  boots  and  shoes,  ste 
tobacco,  etc. 

The  University  of  Sydney  dates  frot 

receiving   its    royal    charter    in    1858.      1 

i   ■■c   bCCIl   .nlnuneil   since   1881. 

ii'.  and  at i 

to   the   largest   vessels,  penetrating   the  i 

for  20  miles,  and   sending  out   b  ranch  ei 

The  shores  present  a  bold  a) 

gcd  aspect.     Four  companies  operate   fci 

and  from  Sydney  over  the  waters  of  Por 

son,   which   tarry-   nearly  24,000.000  pari 

inouaUy      This    service    tod   equipmen 

best   boats  are  double-ended  screw-boat 

said  to  lie  the  equal  of  any  in  the  world. 

is  near  a  coal-formation  extending  over 

hundred    miles   in    East    Australia,   and 

centre   of   trade   for   thr   pastoral   and   i 

regions  of  the  western  districts,  connect! 

j  system    The  van™ 

industries  arc  well  representee 

city,  and  it-  trade  is  large  and  growing, 

!■■  d  in   1788     The  discovery  of 

1851    stimulated    Its   development.     On 

l°OI  the  installation  of  Larl  Hopetoun 

vtiatrafian  Co 

!;     place     here,    consummate 

federation  ol    ' 

An  outbreak  of  bubonic  plague  in  Wt 
posed  to  have  been  due  io  the  introdtsc 
plague-stricken   rats  brought  in  foreign 
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ted  ports,  led,  in  1901,  to  the  forma- 
board  of  port  overseers,  called  the 
iarbor  Trust.  This  commission  as- 
ltrol  of  all  the  wharves,  docks  and 
ad  considerably  improved  shipping  at 
Sydney  has  103^4  miles  of  electric 
mostly  under  municipal  control. 
46. 

• 

EY,  Canada,  city,  chief  port  of  entry 
reton  Island  and  capital  of  Cape  Bre- 
y,  province  of  Nova  Scotia,  situated 
uthwest  arm  of  Sydney  harbor,  285 
heast  of  Halifax;  and  on  the  Inter- 
id  the  Sydney  and  Louisburg  railroads 
be   Sydney   and   Glace   Bay   Electric 

Of  these  the  most  important  is  the 
ks  of  the  Dominion  Iron  and  Steel 
employing  3,000  men  and  turning  out 
if  steel  rails  daily.  The  shipping  of 
so  an  important  industry  employing 
ibers  of  men.  Among  other  indus- 
Jiemical  works,  iron  and  brass  foun- 
vay  repair  shops,  slag  cement  works, 
tories,  brewery  and  bottling  works, 
i  of  its  manufactures  reach  about 
t  annually.  There  are  five  banks  io- 
he  city.  The  chief  publications  are 
and  three  weekly  newspapers,  one  of 
Mac  Talla  is  published  in  pure  Gaelic. 

13  churches  in  the  city,  branches  of 
C.  A.  and  the  Salvation  Army,  and  a 
oung  Men's  Club.  Among  the  public 
5  are  the  county  insane  asylum  and 
ublic  library.  The  most  prominent 
Idings  are  the  customs  building,  the 
house,  city  hall  and  the  new  county 

The  educational  facilities  include  a 
>1,  Sydney  Academy,  School  of  Min- 
ngineering,  Catholic  convent  schools, 
iness  college.     Sydney  was  founded 

United  Empire  Loyalists.  It  became 
irated  town  in  1885  and  chartered  as 
1904.  Municipal  affairs  are  adminis- 
i  city  council  consisting  of  a  mayor 
sry  year,  and  10  aldermen,  represent- 
ards  and  elected  for  a  term  of  two 
le  city  owns  and  operates  its  water- 
op.  17,723. 

EY  MINES,  Canada,  town  in  Cape 
land  and  County,  province  of  Nova 
the  northern  arm  of  Sydney  Harbor, 
s  north-northwest  of  North  Sydney, 
cted  with  that  city  by  electric  rail- 
town  owes  its  existence  to  the  Nova 
el  and  Coal  Company,  whose  mines 
>ldest  in  Canada,  coal  having  been 
re  as  early  as  1785.  A  large  steel 
so  located  there,  and  these  two  indus- 
oy  2,500  persons.  The  town  govern- 
ists  of  a  mayor,  elected  yearly,  and  a 
:  eight  members  elected  every  two 
>p.  7,470. 

ITE,  as  at  present  understood  in 
iv,  a  noncrystalline  rock  in  which 
feldspar  is  orthoclase,  and  in  which 
absent.  Originally  it  was  used 
nblendic  granite  such  as  occurs  at 
ow  Assuan),  Egypt,  where  it  was 
For  obelisks.  Typical  syenite  con- 
oclase  and  hornblende;  those  with 
;  called  mica  syenites.  Some  plagio- 
ilways    present,    and    besides    this, 


magnetite,   apatite   and   zircon   are   invariable. 
See  Neph  elite. 

SYKES,  Frederick  Henry,  American  col- 
lege president:  b.  Queensville,  Ontario,  13  Oct. 
1863;  d.  Cambridge,  Mass.,  14  Oct.  1917.  He 
was  graduated  at  Toronto  University  in  1885, 
and  in  1891-95  was  student,  scholar  and  Fellow 
at  Johns  Hopkins  University,  where  he  took 
his  Ph.D.  in  1894.  He  engaged  in  teaching 
and  in  1903  became  professor  of  literature  and 
director  of  extension  teaching  at  Columbia 
University;  and  he  was  professor  of  English 
and  director  of  technical  education  at  Teachers' 
College,  Columbia,  in  1903-13.  From  its 
organization  in  1913  until  1917  he  was  president 
of  the  Connecticut  College  for  Women.  He 
was  general  editor  of  Scnbner's  ( English  Clas- 
sics Series } ;  and  author  of  numerous  text- 
books on  English  composition  and  of  ( French 
Elements  in  Middle  English >  (1899)  ;  ( Syllabus 
of  Lectures  on  Shakespeare*  (1903) ;  ( Lectures 
of  the  History  of  English  Literature  in  the 
Nineteenth  Century }    (1904),  etc. 

SYKES,  George,  American  soldier:  b. 
Dover,  Del.,  9  Oct.  1822;  d.  Brownsville,  Tex., 
9  Feb.  1880.  He  was  graduated  at  the  United 
States  Military  Academy  in  1842.  He  was  en- 
gaged in  the  closing  scenes  of  the  Seminole 
War  and  later  in  Texas,  and  served  through 
the  Mexican  War.  He  was  afterward  on  duty 
at  western  army  posts  and  engaged  in  Indian 
warfare,  and  in  1855  was  promoted  captain. 
He  was  commissioned  major  of  the  14th  United 
States  Infantry  soon  after  the  outbreak  of  the 
Civil  War,  participated  in  the  battle  of  Bull 
Run,  was  commissioned  brigadier-general  of 
volunteers  28  Sept.  1861  and  major-general  29 
Nov.  1862.  He  commanded  the  Fifth  Army 
corps  at  the  battle  of  Gettysburg,  and  in  April 
1864  was  transferred  to  duty  in  Kansas.  He 
was  brevetted  brigadier-general  in  the  regular 
army  in  1865  in  recognition  of  his  services  at 
Gettysburg  and  throughout  the  war.  He  be- 
came colonel  of  the  20th  Infantry  in  1868,  and 
spent  the  remainder  of  his  life  at  different 
western  army  posts.  Congress  appropriated 
funds  for  his  burial  at  West  Point,  where  a 
monument  was  erected  to  him. 

SYLLABUS,  a  document  issued  by  Pope 
Pius  IX,  8  Dec.  1864.  which  condemned  80 
current  doctrines  of  the  age  as  heresies.  It  is 
a  summary  or  collection  of  errors  previously 
reprobated  in  various  allocutions  and  encyclicals. 
It  is  a  condemnation  of  the  intellectual,  social, 
and  religious  heresies,  characteristic  of  modern 
times  as  these  are  in  opposition  to  Roman  Cath- 
olic doctrines.  It  was  divided  into  10  chap- 
ters each  containing  several  propositions  with 
reference  to  their  previous  condemnations  un- 
der the'  following  general  heads :  ( 1 )  Panthe- 
ism, Naturalism  and  Absolute  Rationalism;  (2) 
Moderate  Rationalism;  (3)  Indifferentism  and 
Latitudinarianism ;  (4)  Socialism,  Communism 
and  Secret  Societies;  (5)  The  Assertion  of  the 
Supremacy  of  the  Civil  Power  over  the  Church ; 
(6)  The  right  of  the  State  to  interfere  in  Spir- 
itual things;  (7)  Morality  independent  or  reli- 
gious sanction;  (8)  The  Sufficiency  of  merely 
Civil  Marriage ;  (9)  the  Denial  of  the  Temporal 
Independence  of  the  Papacy;  (10)  Falsely  styled 
•Liberalism.®  The  Syllabus  Errorum  was  the 
occasion  of  much  controversy  and  was  seized 
upon  by  the  German  government  as  a  pretext  of 
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the  famous  May  Laws  against  the  Roman  Cath- 
olic Church  in  that  country.  The  syllabus  reas- 
serts all  the  claim**  of  the  mediaeval  papacy. 
It  provoked  conflicts  between  the  papal  and  the 
civil  power  in  Prussia,  Austria  and  Brazil. 
"Syllabus*  is  the  name  also  used  for  a  decree 
of  Pius  X  (1907),  condemning  modernism  in 
65  propositions. 

SYLLOGISM,  in  logic,  an  argument  stated 
in  full  logical  form,  so  that  its  conclusiveness 
is  manifest  from  the  structure  of  the  expres- 
sion alone,  without  any  regard  to  the  meaning 
of  the  terms.  A  perfect  syllogism  comprises 
three  and  not  more  than  three  propositions,  the 
third  being  the  one  to  be  proved;  this  is  called 
the  "conclusion";  the  other  two,  called  the 
"premises,"  contain  the  means  by  which  the 
conclusion  is  arrived  at.  A  syllogism  may  be 
represented  thus  in  symbols, 

All  A  is  U. 

All  C  is  A. 

.'.  All  C  u  B. 

Or  with  words  instead  of  symbols: 

All  metals  are  elements, 
Lead  is  a  metal. 
.*.  Lead  is  an  element. 

This  syllogism  is  valid,  because  the  conclu- 
sion logically  follows  from  the  premises.  For 
the  "figures"  and  "moods*  of  the  syllogism  and 
the  rules  for  the  construction  of  syllogism  see 
Logic. 

SYLPHS,  in  ancient  mythology,  the  name 
given  to  the  elementary  spirits  of  the  air  in  the 
polytheistic-pantheistic  system  of  the  Paracel- 
sists.  The  svlphs,  like  the  other  elemental  spir- 
its —  the  salamanders  or  spirits  of  fire,  the 
gnomes  or  spirits  of  earth  and  the  undines  or 
spirits  of  watci  -  form  the  link  between  im- 
material and  material  beings,  for  though,  like 
men,  they  eat,  drink,  speak,  travel,  sicken  and 
beget  children,  they  resemble  the  more  elevated 
spirits  in  the  litheness  and  transparency  of  their 
bodies  and  their  rapidity  of  movement;  they 
also  know  more  of  the  present  and  the  future 
than  man  does.  They  have  no  soul,  and  com- 
sequently  suffer  annihilation  after  death.  Con- 
sult Paracelsus,  *  Liber  dc  Nymphis,  Sylphis, 
PvKmaMs  ct  Salamandris  et  Caetcrio  Spintibus' 
(Basel  ed.,  1590). 

SYLT,  silt.  Germany,  an  island  in  the 
North  Sea,  near  the  coast  of  Schleswig- 
Holstein.  It  is  22  miles  in  length,  and  has  an 
area  of  40  square  miles.  It  consists  largely  of 
sand  dunes  with  some  cliff*.--  especially  near 
Kampen.  The  Friesian  inhabitants  are  chiefly 
occupied  in  agriculture,  stock-raisinir  and  duck- 
trappini*.  and  are  rcimwed  as  stalwart  sailors. 
The  dialect  is  peculiar,  but  (icrman  is  the  school 
ami  church  language.  The  prinripal  town  is 
Kt'itum :  the  port  is  near  Munkmar«h,  con- 
nrrttd  by  rail  with  WYverlaml.  Lighthouses 
vtainl  between  Weiuiinustadt  and  Kampen  and 
«»n  ibe  northern  point  of  land  There  is  good 
sea  1»athini;.     Pop    about  ?.(KX). 

SYLVANITE,  a  native  telluride  of  gold 
and  silver,  ror.taiuink;  24.5  per  cent  ^old  and 
1J.4  per  cent  of  silver.  It  usually  occur*  mas- 
sive, but  is  i  !!t  m  seen  in  curious  skeleton 
crvsTalli/.iMouo.  >hu  t"  iwiuuiiu:.  and  somewhat 
rev  niMinv:  thi  wiitteii  Hebrew  characters. 
ui\iiu'  rw-e  :■■  '!:«  name,  "u  rapine  tellurium* 
Iui!i\i<lu.i]  i  r\  -t.iN  ,m-  taie  and  of  highly  com- 


plex, monoclinic  forms,  with  perfect  dino- 
pinacoidal  cleavage.  It  is  brittle;  fracture  un- 
even; hardness  only  1.5  to  2;  specific  gravity 
very  high,  7.9  to  8.3;  lustre  brilliant,  metallic; 
color  usually  silver-white  or  slightly  yellowish; 
streak  gray.  It  is  an  important  ore  of  gold 
and  silver  in  Transylvania  (whence  its  name), 
Colorado  and  California. 

SYLVANUS,  sfl-va'nus,  in  Roman  mythol- 
ogy, a  rural  deity,  who  is  represented  as  half 
a  man  and  half  a  goat. 

SYLVESTER,  James  Joseph,  English 
mathematician :  b.  London,  3  Sept.  1814 ;  <L 
there,  15  March  1897.  He  was  of  Jewish 
parentage  and  was  educated  at  Cambridge  Uni- 
versity, where,  however,  his  religion  prevented 
his  talcing  his  degree  until  after  the  passing  of 
the  Tests  Act  in  1872;  but  he  took  his  degree  at 
Trinity  College,  Dublin,  in  1841.  He  became 
professor  of  natural  history  at  the  University 
of  London  in  1837;  and  in  1841  was  called  to 
the  chair  of  mathematics  at  the  University  o! 
Virginia.  He  remained  there  but  a  short  time, 
his  frank  expression  of  his  opinion  of  the  slav- 
ery question  making  his  stay  impracticable.  He 
was  connected  with  a  firm  of  actuaries  in  Lon- 
don in  1845-55,  meantime  writing  brilliantly  on 
mathematics.  In  1855-70  he  was  professor  of 
mathematics  at  the  Royal  Military  Academy. 
Woolwich.  In  1877-83  he  was  professor  of 
mathematics  at  the  newly-established  Johns 
Hopkins  University;  and  while  in  America 
founded  and  was  the  first  editor  of  the  Ameri- 
can Journal  of  Mathematics.  He  was  called 
in  1883  to  the  Savilian  chair  of  geometry  at 
Oxford  University  and  retained  it  until  his 
death,  although  he  was  not  on  active  duty  from 
1892,  when  his  sight  failed.  From  1870  he  was 
recognized  as  one  of  the  leading  mathematicians 
of  the  world.  He  nublished  a  vast  amount  of 
original  work,  chiefly  in  the  form  of  contribu- 
tions to  scientific  periodicals  and  to  learned 
societies.  His  researches  dealt  principally  with 
algebraic  forms,  although  he  also  made  con- 
tributions to  analytical  and  pure  geometry, 
mechanics,  optics  and  astronomy.  He  exerted  a 
profound  influence  upon  the  study  of  higher 
mathematics  in  America  as  well  as  in  Europe, 
and  his  genius  as  an  inventor  of  mathematics 
was  accompanied  by  remarkable  facility  in  in- 
structing and  inspiring  his  students.  He  was 
also  an  able  linguist  and  was  deeply  interested 
in  verse  making,  although  he  failed:  to  make  a 
name  in  that  field.  He  wrote  in  this  connec- 
tion 'The  Laws  of  Verse1  (1870).  He  was 
elected  a  Fellow  of  the  Royal  Society  in  1839 
and  was  the  recipient  of  many  honors  fi 
universities  and  learned  societies  l>otn  at  hi 
and  abroad.  His  mathematical  works 
edited  bv  Baker,  H  F.,  ( Collected  Mathematical 
Papers1   (2  vols.,  Xew  York  1004-10). 

SYLVESTER,  sil-veVter,  Joshua,  Enr 
li>h  poet:  b.  1563;  d.  Middleburg,  HolIandS 
Sept  lolS.  He  is  remembered  bv  reason  of  his 
translation  into  English  of  the  'frivine  Weckcs 
and  \\  orkes'  of  Du  Bartas,  a  French  Huguenot 
nobleman.  It  was  especially  popular  with  the 
Puritans  in  both  the  Old  and  Xew  World,  and 
was  oik-  of  the  sources  of  inspiration  for  M3- 
tou'i  'Paradise  Lost.*  Anne  Bradstreet.  the 
New  Lii^land  "Tenth  Mi^e,"  was  an  enthust* 
a  Mir  admirer  of  Du  Bartas,  known  to  her 
through   SylvtMer'i   version,   and   modeled  her 
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literary  style  upon  Sylvester's  somewhat  exag- 
gerated version  of  the  strained  pedantry  of  the 
original  Sylvester,  in  order  to  gain  the  favor 
of  James  I,  whose  dislike  of  tobacco  was  well 
known,  published  in  1615  an  anti-tobacco  tract, 
'Tobacco  Battered  and  the  Pipes  Shattered.* 
His  works  were  edited  by  A.  B.  Grosart  (2 
vols.,  London  1878). 

SYLVESTER.    See  Silvester. 

SYLVITB,  native  potassium  chloride,  KG, 
isomorphous  with  halite  or  common  salt,  crys- 
tallizing in  the  isometric  system.     Its  habit  is 
cubic,  the  crystals  often  modified  by  the  octa- 
hedron.    It  usually  occurs  in  granular  or  co- 
lumnar masses,  or  compact    The  crystals  have 
perfect  cubic  cleavage ;  fracture  uneven ;  brittle ; 
hardness,  2;  specific  gravity, '1.98;  lustre  vitre- 
ous;  usually   colorless  or   white;   transparent 
when  pure.     It  is   soluble   in   three  parts  of 
water  and  tastes  slightly  more  bitter  than  com- 
mon salt,  like  which  it  is  highly  diathermanous. 
It  is  mined  in  Galicia  and  very  extensively  at 
Stassfurt  and  Leopoldshall  in  Prussia,  the  pro- 
duction in   1902  amounting  to   181,341   metric 
tons.    It  is  used  in  the  manufacture  of  potas- 
sium salts,   especially   the   nitrate    (saltpetre) 
and  the  carbonate  (potash).    It  is  also  called 
sylvine  and  sylvinite.    See  Potassium. 

SYLVIUS,  Jacobus  (Latinized  name  of 
Jacques  Dubois),  French  anatomist:  b. 
Amiens,  1478;  d.  Paris,  14  Jan.  1555.  He  early 
devoted  himself  to  mathematics  and  the  learned 
languages,  but  in  middle  life  turned  to  medicine 
and  took  his  degree  at  the  University  of 
Montpellier,  later  entering  the  University  of 
Paris  at  the  age  of  51.  He  taught  anatomy  at 
the  college  of  Treguier,  and  later  at  the  Uni- 
versity of  Paris.  He  is  generally  credited 
with  the  invention  of  the  use  of  injection  in 
dissection,  but  while  he  taught  it  evidence 
points  to  its  being  known  before  he  used  it. 
He  appears  to  have  been  an  ardent  disciple  of 
Galen  rather  than  an  original  investigator,  but 
pined  a  great  name  in  his  profession.  The 
Sylvian  fissure,  the  Sylvian  aqueduct  and  the 
Sylvian  artery  were  named  for  him. 

SYMBIOSIS,  a  biological  term  introduced 
by  De  Bary  to  denote  intimate  and  comple- 
mentary partnerships  between  different  organ- 
isms, as  between  the  algoid  and  fungoid  ele- 
ments in  lichens,  or  between  unicellular  algae 
and  radiolarians.  A  great  number  and  variety 
of  cases  of  symbiosis  have  been  recorded 
among  the  lowest  plants,  but  botanists  find  the 
subject  more  and  more  obscure  and  their  de- 
cisions are  by  no  means  general.  The  effort  to 
differentiate  symbiosis  from  commensalism  and 
parasitism  has  proved  most  baffling  in  many 
cases.  The  term  "social  symbiosis"  has  been 
given  to  the  association  of  insects  found  in  the 
communities  of  ants,  bees,  termites,  etc.,  where 
many  small  aphids,  beetles,  etc.,  not  at  all  re- 
lated to  their  hosts,  dwell  in  peace  and  in  some 
cases  seem  to  contribute  to  the  general  welfare 
as  well  as  receive  benefits.  The  subject  has 
been  discussed  mainly  in  Germany.  Consult 
Brandt  in  Archvv  fur  Analomie  und  Physiologie 
(Leipzig  1882);  Hertwig,  Oskar,  <Die  Sym- 
biosis>  (Jena  1883);  Keeble.  Frederick,  <  Plant- 
Animals:  A  Study  in  Symbiosis >  (Cambridge 
1912). 


SYMBOL,  a  word  of  various  meanings,  de- 
rived from  the  Greek  word  symbolon,  aa  sign,* 
or  symbole,  a  composition.  In  the  early  pe- 
riod of  Christianity  the  word  was  often  applied 
to  the  Creed  and  is  still  so  applied  in  Latin 
countries.  It  is  also  used  to  indicate,  either  in 
a  religious  or  profane  sense,  an  emblem,  figure 
or  type,  something  which  specially  distinguishes 
one  regarded  in  a  particular  character,  or  as 
occupying  a  particular  office,  or  holding  a  spe- 
cial place  in  legend  or  mythology,  as,  for  in- 
stance, the  trident  which  is  the  symbol  of  Nep- 
tune. See  Symbols,  Astronomical;  Symbols, 
Chemical;  Symbols,  Mathematical. 

SYMBOLIC  LOGIC.  See  Logic,  Sym- 
bolic 

SYMBOLISM.  The  word  symbol  is  de- 
rived indirectly  from  the  Greek  symbolon,  a 
sipi  or  token.  Symbolism  is  the  art  and  doc- 
trine of  symbols;  it  is  the  knowledge  of  the 
treatment  of  symbols  or  of  deciphering  the 
occult  intent  of  signs  or  symbols  and  espe- 
cially in  reference  to  things  spiritual,  invisible 
or  unable  to  be  pictured,  as  an  idea,  a  quality, 
etc.  To  the  Greeks  the  word  symbolon  meant 
signs  of  such  clearness  that  the  allusion  and 
the  object  were  practically  coincident.  Among 
the  Greeks  their  hospitality  ended  in  giving 
their  guests,  or  exchanging  with  them,  a  memo- 
rial of  the  visit  in  the  form  of  a  wooden  tab- 
let, a  die  or  a  ring,  broken  into  two  pieces. 
The  host  retained  the  other  half,  and  in  case 
of  a  future  meeting  presentation  of  the  halved 
token  was  a  sure  identification,  as  one  half 
fitted  exactly  into  the  fracture  of  the  other 
half  of  the  symbola.  It  is  claimed  by  authori- 
ties that  the  origin  of  symbolism  is  traceable 
to  the  hieroglyphics  or  pictorial  writings  of  the 
ancient  Egyptians  and  was  transmitted  from 
them  to  other  nations  by  the  Jews.  The  Egyp- 
tians symbolized  their  gods  with  animal  forms 
or  combinations  of  both  human  and  animal 
form;  thus  Horus,  the  sun-god,  took  the  form 
of  a  sparrow-hawk,  the  disc  was  the  hieroglyph 
of  the  sun,  hence  the  winged  disc  {Mir),  de- 
rived from  the  Assyrians,  has  its  clear  defini- 
tion, and  expressed  also  the  victory  of  good 
over  evil.  The  snake  (uraeus)  was  symbol  of 
death,  hence,  used  as  an  attribute  of  the  Egyp- 
tian kings,  meant  power  over  capital  punish- 
ment, just  as  the  handled  cross  (ankh)  seen 
held  by  gods  and  kings  signified  life.  The  staff 
(uas)  was  the  Nile  kings'  symbol  of  author- 
ity and  has  retained  that  significance  with  most 
nations  ever  since.  From  insect  lite  also  the 
Egyptians  obtained  such  important  symbols  as 
the  scarab  (Scarabcrus  sacer),  the  asacred 
beetle,*  which  they  worshipped  as  a  symbol  of 
divinity,  carving  its  form  on  finger  rings  con- 
taining inscriptions  to  be  carried  as  an  amulet. 
As  to  the  mythology  of  the  ancient  Greeks  and 
Romans  it  is  not  clear  to  us  whether  at  first 
they  looked  upon  their  gods  as  symbolic  of  the 
elements  of  the  world  surrounding  them;  cer- 
tain it  is  that  they  embody  a  very  perfect  sys- 
tem of  the  symbolism  of  Creation.  With  Ura- 
nus, god  of  the  heavens  above  them,  wedded  to 
Gsea,  the  broad-chested  earth,  bringing  forth 
Cronus,  god  of  the  harvests,  and  Zeus,  the  light 
of  heaven,  springing  forth  from  the  heaven 
god;  with  the  storm-besieged  mountain  top  of 
Olympus  dedicated  as  seat  of  the  lightning  god 
and  realm  of  the  divine  brood,  poetic  symbol- 
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ism  could  get  no  closer  to  the  human  account- 
ing  of   nature-     Contemporary    writers    appear 

■  the  acceptance  of  tbi 

gone  if  not  symbolic,  and  tymbousm  played  a 

ltd  In  orphism.    And 

the  Neo-Ptatoolsts  under   Platbitv,   Potphvry, 

Proclus  and  the  limperor  Julian  were  IbKM  by 

I rule   and   logic   of   the  Christian   apolo- 

k-i-ts  to  acknowledge  thai  Saturn,  Jupiter,  Mais, 

and   Venus   were   but   symbols  under 

which  with  tithei  myths  they  represented  divine 

!. ciders    in    the 

modern  schools  of  learning  begin  to  see  that  it 
■iism  that  is  expressed  in  the  mytholo- 
gies of  Egypt  and  India  as  well  as  of  Greece 
and  Rome.  But  the  most  universally  practised 
worship  has  been  that  of  the  BUti-ci1 
svmW,  the  swastika,  dates  back  earlier  than 
tfic  Sanscrit,  and  which  symbolic-  WW 
n  ays  been  a  sacred  nen  and  known  as  the 
"Wheeling  cross"  or  'wheel  of  the  law"  with 
Buddhists.  Representing  tile  sun,  whrn  its 
hands  point  to  the  right,  on  its  westward  orbit, 
and  symbol  of  the  earth's  revululintt  in  rM>t<-rly 
direction  when  the  hands  point  to  the  left 
(sometimes  then  termed  suav.isitkai,  it  is  found 
as  an  ancient  symbol  all  over  the 
continent  on  pottery  of  tun 

ins  swastika,  known 
as  the  fylfot,  appear)  among  the  ancient  Celts 
as  a  favou-d  ajmibot  occurring  very'  frequently 

amonit  the  Scandin.iuan   01 1   M   tarj)    d.iy;. 

Variables   such   as    the   triikflioi*.   ttlriukclinn, 
etc.,  ate  interesting  but  beta 

■  -Iism    now    under   ■!■   ■ 
the  Chinese  live  in  lit  :. Unisphere  of   symbol- 
ism,  every   decoration   having   symt-il' 
as  the  chief  characteristic,  and  eves  tile  shapes 
of  the  vases  and  jugs  are    - 
all    over    their    pottery.    por.-.l.Mii.    bn 
enamels  wc  find  audi  symbols  as  those  of  lon- 
rvJf/m    (ntiiconi),   kuvi    (tortoise),  ho 
I.  IU()i     M     (deer).     Their    mystic     number 
djjhl    (Pa)   show,  forth  ill  the  Pa-fa"  or  eiphl 
.  the  Pa-kwa  or  eiuht  mysiic 
Ingram  s,  the  astrologers'  symbols;  the  Pa-<ki- 
siang   or    ewfcl    ISuddlnst    lyBboh^    etc.     From 
jettbM  kingdom   they  find  symbolism  in 
the   peach    {lac).   ivkeii   01   marriage  and  lon- 
.  hile   the   latti  1    condition   is   aba   -yui- 
bolijea   in   the   gourd    (*ih-Ju>   and   the   fungus 
((hi);    and   the   lamboo    {chuh),   pine    (.sung) 
and     plum    tree    (infi)    are    symbol    of    three 
friends.     With    the    Japanese    vyud-dism    is    a 
Urge  part  of  their  life.      Among  surh  wc  find: 
A    :>l'itn.    !'jnili....,   orchid  and  a  till  ys:inthrmiim 
symbolize  the  "four  wise   men*   of   ' 
a  pinr  twic,  wisp  of  straw  and  a  red  I ■■' 
a     New     Setl     Symbol     combination;     a     moon, 
snow    Hake    anil    .i    BOW*!    in    coriiuiictiuii    are 

i  nature. 
Jewish  Symbolism.—  Like  all  other  Ori- 
ental peoples  the  Jews  practised  their  system 
'  ,lt>m.  Many  symholir  rale*  and  for- 
mula? occurred  in  the  building  of  Solomon's 
Temple,  if  the  result  of  the  researches  of  the 
Freemasons  can  be  relied  on,  The  rending 
of  Jeroboam'*  garment  bv  the  prophet  Mnj.ih 
implied     ' 

the  rninbtiw  presented  a  siirn  or  "JHld  ■ 
pact  between  find   and   the   earth;   the  law  of 
ovenafti  of 
the  body,    Joscphtu  writes  thai  the  high  priest's 


vestments    were    in    every    detail    t 
intent,  the  coat  lymboHli 

S..ti;   the  hells   and   pom 
1  ginning;  the  ephod,  tS 
ments,  and  the  interwoven  cold,  the  s 

Gm.  the  12  jewels  in  the  breastplate.  O 
of  the  rodiar,  etc.  Other  inrtancr*  of  »vt 
significance  are  the  blood  of  the  Paschal 
the  shearing  of  the  hair  ui  the  Leriles,  ws 
and  bathing  and  anointing  as  a  ritual,  lb 
ing  on  of  hands,  etc 

Christian    Symbolism.—  V 
■ 

at  was  not 
js  a  matter  d  choice  bai  ■ 

persecuted   sect   could   not   *af< 
Catacombs,  express  thi-m 

. 

comment;  they  had  to  hide  their  epitaph 

other  «  titter   or   dcpii  I   d 

(hat  would  n'l  draw   dm- 

Any  originally  concei\i   ' 

specially  created  for  givn 

tian    doeir: ■■■  -tight    un 

among  the  atilhoriiii  . 

strange  symbols.    Therefor*  we  find  these 

worshippers  of  the  cros-.  nunc  an  eagle.  8 

symbol   of   Jupiter;    they    lormwed    frm 

signs   of   the    zodiac,   from   symbols   appi 

in  the  pantheistic   ni» 

they,    later,   used    the 


■ 
■ 


Good  Shepherd,  woul. 
heathen  contemporaries  n 
that  given  to 
tians     Graa 

was   afforded   Ihe   ChflStU. 

there    were    othet    pi 

iii[>ire-,    whi.i,    fur   lliri 
initiated   a   well-developed 

for  use  in  public  c 

lows,   a  language  undcciph'  ■ 

tiated.      Inscriptions  of   these   symbolic 

Egypt,  in  Siria,    \->.,   M 

■  ■■■.,■   Rh>  ■    an  i  in   i  ... 

rating  a   knowledge  of   this   sirn   lanr 

gather  with  the  cult    ■- 

bv  their  persecutors.     They   formed  A 

into     literary    societies,     guild*,    bnrtal 

schools,  etc.,  all  tinder  license  as  legal 

doctrine    | 

itherings.     Among  the  sritewt 

■ 

tho=e    beloniring    to    tin 

lines  and  the  sacred  mnnher  *) 
among  th>  m  Btu  from  V'  «  t>  >tv  h  usaj 
jinn  a  -t.iic  offense,     AtarmtW  meV  « 

:     lanjrtiage  and  d' 

coming   into   existei:   ■ 

first    presrhed    opi'i  ' 

it-  prfociples  with  ihe  (ireek  philosophy     1 


SYMBOLISM 


161 


such  teachers  as  Saturninus,  Basilides  and  Val- 
entine a  very  extensive  symbolic  language  was 
created  in  the  Byzantine  period  and  practised 
by  these  Gnostics,  but  the  full  intent  of  the 
expressions  of  this  cult  is  lost  to  us  at  this  day. 
Byzantine  art  discloses  a  considerable  propor- 
tion of  their  symbols,  such  as  the  Abraxas,  etc. 
As  a  matter  of  fact  there  is  a  close  connection 
between  Byzantine  Christianity  and  Mithraism, 
from  which  much  was  derived,  even  if  in 
changed  form.  And  Byzantine  art  is  built  up 
entirely  of  symbolism,  even  to  its  very  archi- 
tecture, and  its  frequent  lack  of  beauty  from  an 
artistic  point  of  view  is  caused  by  its  occultism 
in  form  and  manners.  Unlike  the  pagans,  the 
Christians  in  their  practice  of  symbolism  al- 
ways clearly  distinguished  the  conventional 
signs  from  the  divine  and  sacred  essence  they 
represented  in  their  ceremonies  or  sacraments. 
In  covering  the  catacombs  with  such  depicted 
figure!  as  fish,  lamb,  shepherd,  grapes,  foun- 
tain  and   hart,   ship   sailing   safely  on   rough 

seas;  with  their  x  Chi  Rho  (asacred  mono- 
gram*), Alpha  and  Omega,  etc.,  they  set  up 
no  figures  for  idolatrous  worship,  but  simple 
allegorical  symbols.  Leading  authorities  on 
ecclesiastical  symbolism  were  Hugo  of  Saint 
Victor,  Richard  of  Saint  Victor,  Vincent  of 
Beauvais,  Durandus,  bishop  of  Mende,  Lan- 
piedoc,  Honorius  of  Autun,  Sicardus  of 
Cremona,  etc. 

Symbolism  attained  its  apogee  in  the  Middle 
Ages,  when  animals,  colors,  plants.^  lines  and 
attitudes      had      their     hieratic      significance. 
Candles,  symbolic  of  the  Light  of  the  World, 
found  ubiquitous  use  in  all  rituals;  the  vest- 
ments of  the  clergy,  besides  the  ritual  itself, 
were  symbolic.    The  Church  also  had  its  repre- 
sentation in  a  woman  crowned  and  majestic, 
bearing  the  banner  of  victory  and  the  chalice, 
while  Judaism,  as  unbelieving,  took  the  form 
of  an  aged  woman  holding  a  cracked  staff,  the 
tables  of   the  law  falling  to  earth,  her  eyes 
bandaged   and  her   crown   toppling   from   off 
her  head.     Art  was  fond  of  depicting  the  uni- 
versality of  life's  uncertain  tenure  by  illustrat- 
ing, under  the  title  of  *The  Dance  of  Death,* 
a  Human  skeleton  calling,  as  unwelcome  visitor, 
on  king,  gueen  and  humble  peasant.    The  books 
of  •Bestiaries*  afford  us  an  insight  into  the 
allegorical  or  mystical  significance  of  the  most 
grotesque .  mythical   animal  creations  of  those 
days   of    superstitions.      They   figure    on    the 
[      gargoyles  and  in  the  moldings  of  Romanesque 
!      and  oothic  structures.    Much  of  the  beauty  of 
Gothic  architectural  traceries  is  found  in  the 
disposition  of  the  trefoil  and  quatrcfoil,  having 
their  symbolic  intent  of  the  Trinity  and  the 
four  Evangelists.     And   the    four   Evangelists 
themselves   enter  the  language  of   symbolism 
either  as  the  *four  rivers,*  or  Matthew  being 
represented  as  an  angel,  Mark  as  a  lion,  Luke 
as  a  winged  ox  and  John  as  an  eagle.    The 
12  Apostles  were  given  each  their  symbol  for 
recognition  in  art  depiction;  Saint  Peter  bear- 
ing a  key,  Saintjude  a  cross,  Saint  Matthew 
a  wallet.  Saint  Thomas  a  spear,  Saint  Simon 
Zelotes  a  saw,  and  so  on,   Alchemy,  from  which 
our  science  of  chemistry  arose,  was  largely  a 
science  of  mysticism  arid  symbolism.     It  was 
probably  derived  from  the  Egyptians,  not  the 
Arabs  as  was  formerly  supposed,  and  Hermes 
U,  after  all,  Hkely  to  have  been  the  originator. 


At  first  the  view  evidently  was  that  metals  in 
their  changeable  forms  (reactions)  had  body 
and  soul  like  human  beings,  hence  lead  was 
called  Osiris  and  considered  by  the  Egyptians 
as  the  soul,  or  aprima  materia*  of  all  metals. 
Later  it  was  supposed  that  quicksilver  (mer- 
cury) was  the  soul  of  metals.  And  in  the  final 
determining  .the  alchemists  (probably  through 
the  Babylonians)  used  the  planetary  names 
for  the  metals  thus: 


Planet  Symbol 

Saturn ^ 

Jupiter If 

Mars 

Sun 

Venus o 

Mercury 3 

Moon & 


$> 


Metal 

Xead 

Tin 

Iron 

Gold 

Copper 

.Quicksilver 
Silver 


And  from  the  hermetic  books  sprang  our 
first  knowledge  of  chemistry,  in  which  the 
chemical  contents  wrap  up  in  philosophy  and 
religion  the  search  for  gold  and  the  philoso- 
pher's stone.  And  we  learn  from  these  students 
that  the  stone  was  *the  world  in  little,  micro- 
cosm, man:  one,  a  unity;  three,  mercury,  sul- 
phur and  salt,  or  spirit,  soul  and  body*  And 
we  find  the  alchemists  speaking  of  men  as  metals 
and  reading  such  an  ancient  authority  as  Isaak 
Hollandus,  it  is  difficult  to  differentiate  be- 
tween mankind  and  lead  (which  is  called 
Saturn),  but  we  are  told  by  his  interpreters 
that  he  must  not  be  understood  to  speak  of 
common  lead  but  the  lead  of  the  philosophers. 
Great  symbolists  were  the  Rosicrucians,  if  we 
may  believe  what  we  read  about  them.  From 
those  who  claim  the  origin  and  existence  of  the 
Rosicrucian  fraternity  as  a  probable  existence 
of  the  past  we  are  informed  that  the  writings, 
<Fama)  and  ( Confession  of  the  early  17th 
century  in  mentioning  therein  the  gold  which 
they  alchemistically  created  it  was  *not  the  gold 
of  the  multitude  hut  it  is  the  living  gold,  the 
gold  of  God.ft  Symbolism,  therefore,  pure  and 
simple.  And  later  the  brotherhood  (in  Eng- 
land) under  Frizius  and  Fludd  transform  the 
ritual  into  Freemasonry  and  its  symbolism  is 
stated  in  the  ftSummum  Bonum."  The  Re- 
naissance and  Reform  arrested  the  science  of 
symbolism. 

The  science  of  heraldry  is  largely  one  of 
symbolism  and  the  numerous  crosses  have  in 
past  days  had  authorities  w|io  deciphered  the 
symbolic  intent  of  their  variants,  as  well  as  the 
meaning  of  many  other  Charges*  Symbolism 
has  been  applied  to  a  language  of  flowers,  as 
well  as  to  colors,  numbers,  etc.  And  each  of 
these  fields  of  application  have  been  more  or 
less  adopted  by  the  Christian  Church  in  its 
symbolism. 

The  term  ^symbolism*  is  used  in  the  tech- 
nique of  psychoanalysis  to  define  a  certain  brain 
reflex  action,  as  in  dreams,  etc.  In  the  science 
of  psychoanalysis  there  are  two  spheres  or 
states  of  the  mental  process;  they  are  desig- 
nated the  *preconscious*  and  the  "unconscious.® 
Much  of  the  unconscious  brain  action  is  what 
the  psychoanalyst  terms  "archaic,®  meaning 
what  is  known  to  the  lay  world  primitive  or 
animal  Symbolism  in  this  teaching  has  a 
very  broad  aspect  as  is  disclosed  by  such  an 
authority  as  Wm.  A.  White  in  the  following 
expression:  ttFor  what  after  all  is  a  word  but 
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a  symbol  of  an  idea  and  an  idea  but  the  symbol 
of  a  thing*  «  Whether  or  not  we  see  the 
symbolism  of  a  given  expression,  for  example, 
depends  upon  the  closeness  of  analogy  between 
the  sign  and  the  thing  signified.  The  closer  the 
analogy  the  less  the  symbolism  and  the  less 
evident  the  analogy  the  more  pronounced  the 
symbolism.*  *Fercnczi  uses  the  term  symbol 
to  apply  only  to  likenesses  that  have  one  mem- 
ber of  the  equation  repressed  in  the  uncon- 
scious.* "The  idea  symbolizes  in  mental 
imagery  the  thing  in  the  outside  world  and  the 
word  symbolizes  the  idea.  From  this  point  of 
view  our  thinking  takes  place  by  the  use  of 
symbols.*  In  its  action,  we  are  told,  the  sym- 
bolism of  a  word  may  assume  dynamic  force 
(energy).  In  such  dynamic  symbol  words  are 
included  flag,  patriotism,  etc.  This  medical  con- 
ception and  tneory  of  symbolism  is  claimed  to 
be  of  assistance  in  indicating  the  true  inward- 
ness of  certain  neuroses,  as  hysteria,  etc. 
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SYMBOLISTS,  the  name  of  a  group  of 
French  writers  and  their  imitators  in  other 
countries  whose  school  arose  in  the  eighties  and 
at  first  was  supposed  to  indicate  a  reaction 
against  Parnassianism  and  realism.  The  school 
or  rather  style  was  inaugurated  by  Philippe 
Auguste  Mathias  Villiers  de  Lisle -Adam 
(1838-89)  whose  play  'AxeP  remains  the  typ- 
ical drama  of  the  Symbolists.  The  SvmhoEsts 
are  so  called  from  their  habit  of  introducing  an 
object  or  being  merely  as  an  expression  of  an 
idea.  Dreams,  mythology,  music,  are  their 
favorite  subjects,  which  they  commonly  inter- 
pret in  lyric  verse.  Form  and  expression  count 
more  with  them  than  substance.  Their  charac- 
ters are  often  degenerate,  their  themes  repul- 
sive, their  wit  redolent  of  the  gutter  and  tneir 
notions  of  art  rather  subversive  of  morality 
than  otherwise.  They  were  frequently  called 
Decadents,  especially  *  the  earlier  followers  of 
Baudelaire.  Jean  Morlas  (1856-1910)  was  at 
first  one  of  the  defenders  of  the  principles  of 
the  Symbolists,  defending  them  from  the  appel- 
lation of  decadent  and  justifying  their  innova- 
tions as  the  natural  development  of  the  prosody 
of  Baudelaire,  Mallarme  and  Verlaine.  Later 
he  returned  to  the  older  forms  of  versification 
and  to  the  classical  tradition.  Other  prominent 
figures  among  the  Svmt>olists  were  Gustave 
Kahn,  Catulle  Mendes,  De  Regnier,  the  Bel- 
gians Maeterlinck  and  Rodcnbach,  the  Amer- 
icans Viclc-Griffin  and  Stuart  Merrill,  the 
Irishmen  John  M.  Syngc  and  William  Butler 
Yeats  and  the  Englishman  Aubrey  Beardsley, 
whose  unwholesome  pictorial  productions  cer- 
tainly classify  him  with  the  Symbolists.  The 
most  beneficial  innovation  of  the  Symbolists  lay 
in  their  attempts  to  break  away  from  the  for- 
mality and  stiffness  of  French  versification  in 
their  attempts  at  rhymed  prose  or  vers  brises. 
They  abandoned  rhyme  and  the  fixed  tradi- 
tional forms  and  reveled  in  assonance,  repeti- 
tion and  generally  attempted  to  make  their  Hoes 
the  visible  counterpart  of  their  themes.    (Sec 


bolistes,  gloses  et  documents  sur  les  ccrivaios 
d'hier  et  d'aujourd'hui*  (2  vols.,  ib.  1914); 
Kahn,  Gustave.  (Symbolistes  et  decadents  *  (ib. 
1902)  ;  Pellissier,  G.,  'Etudes  de  Litter  autre  con- 
temporainc'  (ib.  1898);  Symons,  Arthur,  *Thc 
Symt>olist  Movement  in  Literature1'  (London 
1899). 

SYMBOLS,  Astronomical,  signs  or  sym- 
bols some  of  them  very  ancient,  which  conven- 
iently represent  astronomical  objects,  phases  of 
the  moon,  etc.,  and  astronomical  terms.  They 
are: 

SYMBOLS  OF  THE  HEAVENLY  BODIES. 

San    0     Jano , 

Mercury    K     Veitm     

Vara*    9     Jupiter ^ 

Earth  j    or     0     Saturn  If 

([     Urmnw    £  or  }$ 

XcpttiM    4t> 

Comet    •••••  ^f 

Pallaa    x      Star    £ 


t 


Mara 


r 
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The  asteroids,  except  the  four  given  here, 
are  represented  by  a  circle  with  a  number,  thus, 
9  9  designates  Angelina,  the  sixty-fourth  ta- 
in order  of  discovery. 

LUNAR  PHASES. 
Moon  in  conjunction,  or  «««r. 

T)    Moon  in  eastern  quadrature,  or  first  qmmrUr. 

(~\    Moon  in  opposition,  or  full. 

/T    Moon  in  western  quadrature,  or  last  qmmitr. 

SIGNS  OP  THE  ZODIAC 

V  libra    ^ 

Taurus *  Scorpio    "L 

Gemini II  Sagittarius    f 

Cancer   25  Capricornus    rj 

Leo    &L  Aquarius  ZZ 

Virgo   ™R  Pisces    X 


PLANSTAXY  POSITIONS. 

node Q  Eastern  Quadrature  E  D 

Descending  node 3  West.   Quadrature  W  Q 

Conjunction   (J  Trine   A 

Seztile  >|C  Opposition    c? 

Quadrature □ 

ASTRONOMICAL  CONTRACTIONS. 

Right  ascension,  R~A.  JR,  or  a. 
Declination,  Dec  or  <5- 
North  polar  distance,  N.P.D. 

SYMBOLS,  Chemical,  letters  or  symbols 
used  in  chemistry  to  designate  the  various 
chemical  elements.  They  are  merely  the  first 
letters  of  the  names  of  these  elements  (not  in 
every  case  of  their  English  name)  ;  or  when 
the  names  of  two  or  more  elements  begin  with 
the  same  letter,  two  letters  are  used  as  the 
symbol,  one  of  which  is  always  the  first  letter 
of  the  name  of  the  element  Generally  speak- 
ing the  letters  comprising  the  symbol  are  taken 
from  the  English  name  of  the  element;  but  in 
some  instances,  specially  in  the  cases  of  metals 
which  have  been  long  known,  the  symbols  are 
derived  from  the  Latin  names:  thus  we  have 
Hg,  symbol  for  mercury,  from  the  Latin 
Hydrargyrum;  Fe,  from  the  Latin  Ferrum,  for 
iron;  and  so  on.  In  a  few  cases  the  symbols 
are  deduced  from  the  old  German  names :  thus 
K.  the  symbol  for  potassium,  is  the  first  letter 
of  the  old  German  word  Kalium.  and  Na,  the 
symbol  for  sodium,  is  from  the  German 
Natrium.  However  derived,  whether  from 
English,  German,  Latin  or  French,  the  symbols 
of  the  chemical  elements  are  universally  the 
same.  For  a  considerable  time  French  chemists 
employed  the  symbol  Az  to  represent  nitrogen, 
from  the  name  Azote,  which  was  given  to  this 
element  in  reference  to  the  fact  that  it  alone 
could  not  support  life  (Greek,  a,  privative,  and 
zdi,  life)  ;  but  this  symbol  is  now  almost  en- 
tirely superseded  by  the  letter  N.  The  symbols 
of  chemical  compounds  are  constructed  by  plac- 
ing together  the  symbols  of  their  constituent 
elements,    a    number   being  attached   to   each 


signifying  how  many  atoms  of  the  element 
enter  into  the  composition  of  the  amount  of  the 
compound  expressed  by  the  entire  symbol.  For 
it  must  be  understood  that  chemical  symbols 
have  a  quantitative  as  well  as  a  qualitative 
meaning.  When  a  chemist  meets  in  a  chemical 
treatise  with  the  symbol  O  he  knows  that  this 
signifies  not  only  oxygen  but  a  certain  definite 
amount  by  weight  of  oxygen,  O  always  means 
16  parts  by  weight  of  oxygen,  so  Fe  means  56 
parts  by  weight  of  iron;  and  so  also  the  com- 
pound symbol  Fe£)%  means  (56  X  2)  •+• 
(16  X  3)  ~  160  parts  by  weight  of  oxide  of 
iron.  For  a  further  account  of  the  uses  and 
modes  of  formation  of  chemical  symbols  see 
the  article  Chemistry. 

SYMBOLS,  Mathematical,  signs  or  ab- 
breviations used  in  mathematical  operations  for 
the  sake  of  brevity  and  to  facilitate  expression. 
In  arithmetic  and  algebra  there  are  four  general 
kinds  of  symbols  used;  namely,  those  of  quan- 
tity, operation,  relation  and  abbreviation. 
Quantities  are  generally  represented  by  letters. 
Known  quantities  are  represented  by  the  lead- 
ing letters  of  the  alphabet,  or  by  the  final  letters 
with  one  or  more  accents,  thus :  x*,  x'",  y",  etc 
Unknown  quantities  are  represented  by  the  final 
letters  of  the  alphabet,  as  x,  y,  z,  etc.  Besides 
the  English  letters,  those  of  the  Greek  alpha- 
bet are  often  made  use  of.  Certain  letters  have 
come  to  represent  certain  quantities.  Thus,  «" 
generally  stands  for  the  ratio  of  the  diameter  to 
the  circumference  of  circle,  or  the  number 
3.1416?  e  denotes  the  base  of  the  Naperian  sys- 
tem of  logarithms,  or  the  number  2718281828; 
M  denotes  the  modulus  of  any  system  of  loga- 
rithms. The  symbol  °°  denotes  an  infinitely  great 
quantity. 

Of  the  symbols  of  operation  the  sign  +, 
plus,  when  written  between  two  quantities, 
signifies  that  the  second  is  to  be  added  to  the 
first ;  as,  a  +  b.  The  sign  — ,  minus,  when 
placed  between  two  quantities,  denotes  that  the 
one  on  the  right  is  to  be  subtracted  from  the 
one  on  the  left;  as,  a — b.  The  sign  X.  when 
placed  between  two  quantities,  denotes  that  the 
one  on  the  left  is  to  be  multiplied  by  the  one 
on  the  right ;  as,  a  X  b.  Multiplication  may  be 
indicated  by  placing  a  point  between  the  factors 
when  they  are  both  expressed  by  letters;  as, 
a.  b.  This  method  is  not  applicable  when  the 
factors  are  numbers,  because,  in  that  case  the 
indicated  product  wpuld  be  confounded  with  a 
mixed  decimal  fraction;  thus,  5.6,  instead  of 
being  read,  product  of  5  by  6,  would  be  read 
5  and  6-tenths.  There  are  cases,  however, 
where  the  sign  is  used  between  numerical 
factors,  as  in  series  where  the  factors  follow  a 
law  which  it  is  desirable  to  keep  before  the  eye : 
thus  the  general  term  of  the  binomial  formula  is 

m-(m  —  l)'(m  —  2)  .  .  .  (m  -—  n  +  1) 

1     •    2    '     3     -4 n 

The  sign  ■*-,  placed  between  two  quantitiesf  in- 
dicates that  tne  one  on  the  left  is  to  be  divided 
by  the  one  on  the  right;  as,  a  -5-  b.  Division 
may  also  be  indicated  by  writing  the  quantities 

in  place  of  the  points ;  as,  -r ,  or  a:b,  or  a/b, 

a\b  .  .  .  .  x  —  n  =  — .  The  sign  ~~  denotes 
the  difference  between  two  quantities,  without 


Qti  jpw    n 


1M 
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implying  which  is  to  be  subtracted  from  the 

other;  as,  a  ***  b.  The  sign  V  is  called  the 
radical  or  evolution  sign,  and  when  placed  over 
a  quantity  indicates  that  its  root  is  to  be  taken; 

as,  \/a:  the  degree  of  the  root  is  indicated  by 
a  number  written  over  the  sign,  which  is  called 

the  index  of  the  root  or  radical;  thus  \a,  \a, 
etc.    The  sign  V  indicates  the  square  root    A 

vinculum  — ,  bar  |v  brackets  [J,  {},  paren- 
thesis (),  etc.,  indicate  that  the  quantities  en- 
closed by  them  arc  to  be  regarded  together ;  as, 

(a+6)*t      ax,  etc.     The  symbol  2  denotes  that 

+6 
the  algebraic  sum  of  several  quantities  of  the 
same  nature  as  that  to  which  the  symbol  is  pre-  # 
fixed  is  to  be  taken,  thus, 

2*n(n  +  p)=S"p[*  U/       *   U  +  P/J 
is  a  formula,  in  which  p  being  constant  and  q 
and  n  arbitrary,  signifies  that  of  the  algebraic 
sum  of  any  number  of  terms  deduced  by  at- 
tributing values  to  a  and  n  is  equal  to  -r  multi- 

P 
plied  by  the  difference  of  the  algebraic  sum  of 
the  terms,  which  are  deduced  by  attributing  the 

same  values  to  q  and  n  in  the  expressions  *- 


and 


Of  the  symbols  of  relation  f,  F,  *, 


"  +  />* 

written  before  any  quantity,  or  quantities,  sepa- 
rated by  commas,  as  f*(jr),  /(*,  y),  *  (x,  y,  *), 
etc.t  denotes  quantities  depending  upon  the 
quantity  or  quantities  within  the  parenthesis, 
without  designating  the  nature  of  the  relation. 
The  sign  of  equality,  "BBS,  between  two  quan- 
tities, denotes  that  those  quantities  are  equal  to 
each  other.  The  sign  of  inequality,  >,  placed 
between  two  quantities,  denotes  that  the  one 
placed  at  the  opening  of  the  sign  is  greater  than 
the  one  placed  at  the  vertex  of  the  sign;  thus, 
a  >  b,  a  is  greater  than  b,  but  a  <  b,  is  read: 
a  is  less  than  d;  also,  a  ^  bt  a  is  not  greater  than 
b ;  a  <f  b,  a  is  not  less  than  6.  The  sign  =4=  is  a 
negation  of  equality;  as,  a  4=  b,  a  is  not 
equal  to  b.  The  signs^  of  proportion  :,  : :,  :, 
placed  between  quantities,  taken  two  and  two, 
show  that  the  quantities  are  in  proportion ;  thus, 
a  :  b  : :  c  :  d,  is  read,  a  is  to  b  as  c  is  to  d.  The 
first' and  third  signs  are  signs  of  ratio,  and  the 
second  the  sign  of  equality,  -so  that  the  above 
might  be  written 

a     c* 

Of  the  symbols  of  abbreviation  the  sign  .  *. 
stands  for  therefore  or  hence  and  •.  •  stands 
for  since  or  because.  Other  algebraic  and 
mathematical  symbols  arc  <£  for  per  cent  or 
°/oo  per  thousand;  f  the  symbol  of  integra- 
tion;  the  Decimal,  as  in  5.6  (America),  5-6 
(Great  Britain),  5.6  (Continental  Europe), 
meaning  5  and  6-tcnths;  identity  ~—:. 

Geometry  borrows  most  of  its  symbols  from 
those  of  algebra  just  explained.  Magnitudes  are 
represented  pirtorialjy;  the  symbols  /.<^are 
pictorial  representations  of  angle,  angles,  || 
mean*  parallel  to,  '  perpendicular  to;  A.  At 
represent    pictorially    the    terms    triangle   and 


triangles  respectively;  while    0,   0, 

circle,  circles;  Q,   0»    square,  squares;     c, 

CE,  rectangle,  rectangles;  and  CD*  & ,  rep- 
resent parallelogram  and  parallelograms.  Arc 
is  represented  by  the  symbol  ^  and  a  designates 
radians;  ~  means  congruent  to  and  -r 
similar  to.  See  Notation  and  consult  Cansdr, 
M.  B.,  (Vorlesungen  tiber  Geschichte  Mathe- 
matik>  (Leipzig  1910) ;  <Vorschlage  zur  Verein- 
heitlichtun?  dcr  Mathematischcn  in  Schilumcr- 
richt,*  in  rSchiftcn  des  deutschen  Ausschusses 
fur  den  mathematischen  und  naturwissenchatt- 
lichen  Unterricht*  (ib.  1913).  This  contains  an 
extended  list  of  symbols. 

SYME,  sim,  James,  Scottish  surgeon:  h. 
Edinburgh,  7  Nov.  1799;  d.  26  June  1870L  He 
was  educated  at  the  university  of  his  native 
city,  and  studied  anatomy  under  Barclay  and 
Liston,  visiting  also  Pans  and  Germany.  In 
1829  he  opened  Minto  House  Hospital,  which 
he  carried  on  for  four  years  with  great  success 
as  a  surgical  charity  and  school  of  clinical  in- 
struction ;  and  in  1833  was  appointed  professor 
of  clinical  surgery  in  Edinburgh  University. 
In  1847,  on  Liston's  death,  he  accepted  the  same 
professorship  in  University  College,  London; 
he  soon,  however,  returned  to  his  former  chair 
in  Edinburgh,  and  continued  to  hold  it  till  his 
death.  Among  his  numerous  writings  are  a 
treatise  on  the  Excision  of  Diseased  Joints1; 
( Principles  of  Surgery } ;  ( Diseases  of  the  Rec- 
tum* .(1838);  ( Pathology  and  Practice  of 
Surgery>  (1848);  ( Stricture  of  the  Urethra* 
(1849).  Consult  Paterson,  R.,  'Memorials  of 
the  Life  of  James  Syme>    (Edinburgh  1874). 

SYMBONIS  («Siuif0Ns»),  Henrr,  the 
hero  of  the  most  persistent  and  unique  feud  in 
history:  Oxford  University  having  for  nearly 
600  years  (till  1827)  required  every  candidate 
for  the  baccalaureate  to  swear  war,  not  even 
against  Symeonis'  posterity,  but  against  allow- 
ing himself,  centuries  dead,  to  be  •reconciled.1 
The  only  explanation  hitherto  given  in  a  cyclo- 
paedia is  an  incredibly  silly  guess  of  Brian 
Twyne  in  1608,  that  Symeon  had  feigned  bac- 
calaureacy  before  attaining  it.  Such  a  trifle 
would  never  have  gibbeted  htm  for  the  ages. 
In  fact,  the  cause  was  precisely  hir  not  being 
a  student  at  all.  He  was  a  wealthy  citizen 
of  Oxford,  who  about  1242.  in  the  first  historic 
"town  and  pown  row,1  killed  a  student  and 
fled  into  exile  from  the  vengeance  of  the 
others.  Against  their  protest  Henry  III  al- 
lowed him  to  compound  for  £80  (some  $5,000 
now)  and  return  to  stand  trial.  The  university 
seems  to  have  fought  this  off  for  nearly  20 
years ;  and  when  overborne  in  1264,  they  made 
this  at  least  one  grievance  for  most  of  then 
removing  to  Northhampton.  Simon  de  Mcnt- 
fort  on  mastering  the  king  in  that  year  re- 
called them;  presumably,  therefore,  SymeomV 
permit  was  rescinded.  At  all  events,  the  uni- 
versity exacted  an  oath  from  all  degree  men 
thereafter  not  to  consent  to  his  •reconciliation* 
—  that  is.  peaceable  residence '  in  their  town. 
It  was  retained  after  his  death  in  terrorem.  as 
a  warning  to  all  who  might  molest  Oxford 
students;  and  at  last  mummied  as  part  of  a 
set  of  historic  victories  not  to  be  canceled. 
though  this  one  was  long   forgotten. 
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SYMINGTON,  William,  British  engineer 
and  inventor:  b.  Leadhills,  Scotland,  1763;  d. 
London,  22  March  1831.  He  was  educated  at 
the  universities  of  Edinburgh  and  Glasgow, 
studying  for  the  ministry,  but  abandoned  that 
profession  to  become  a  civil  engineer.  In  1787 
he  took  out  a  patent  for  an  improved  form  of 
steam-engine,  and  in  1802,  after  years  of  futile 
attempts,  he  succeeded  in  propelling  the  tug- 
boat Charlotte  Dundas  by  means  of  steam- 
engines  with  which  he  had  fitted  her.  He 
gained  the  patronage  of  the  Duke  of  Bridge- 
water,  but  die  death  of  the  duke  in  1803  left 
him  without  the  financial  aid  necessary  to  the 
promotion  of  his  venture,  and  being  unable  to 
gain  it  elsewhere,  he  drifted  from  place  to 
place,  finally  dying  in  poverty. 

SYMMACHUS,  Pope  (498-514):  b.  Car- 
dinia  (?) ;  d.  Rome,  19  July  514.  He  was 
baptized  at  Rome,  entered  the  ranks  of  the 
clergy  and  was  ordained  deacon.  He  was 
elected  and  consecrated  Pope  22  Nov.  498,  suc- 
ceeding Pope  Anastasitis  II.  However,  a 
minority  of  the  Church,  of  Byzantine  learnings, 
met  on  the  same  day  and  elected  the  Roman 
archpresbyter  Laurentius  as  Pope,  and  a  bitter 
dispute  ensued.  The  matter  was  carried  to 
Theodoric,  the  Gothic  ruler  of  Italy,  who  de- 
cided in  favor  of  Symmachus  as  having  been 
elected  first  and  by  a  majority.  The  Byzantian 
party,  persisted  in  its  efforts  to  seat  Laurentius, 
established  him  in  Rome  and  gained  control 
of  seven  churches.  It  brought  various  charges 
against  Symmachus,  but  after  many  sittings 
and  much  controversy  the  Synod  reached  the 
momentous  decision  that  the  Pope  is  above 
temporal  authority.  In  505  or  506  Theodoric 
ordered  Laurentius  to  surrender  the  churches 
held  by  him  and  his  followers  and  the  dispute 
came  to  an  end.  The  remainder  of  Sym- 
machus* reign  was  uneventful,  except  in  the 
way  of  quiet  progress.  He  formulated  rules 
for  the  sale  of  Church  property  which  were  of 
great  benefit  to  the  Church;  and  his  name  is 
connected  with  the  building  or  decoration  of 
various  churches  in  Rome. 

SYMMACHUS,  slm'a-kus,  Quintus  Aure- 
lius,  Roman  statesman  of  the  4th  century.  He 
was  educated  in  Gaul;  and  after  serving  as 
quaestor  and  praetor  became  corrector  of  Lucania 
and  Brutii  (365)  and  *  proconsul  of  Africa 
(373)  and  member  of  the  pontifical  college.  His 
petition  to  Gratian,  urged  on  the  Senate's  be- 
half, for  the  restoration  of  the  altar  of  Vic- 
tory, proved  unavailing  (382),  as  did  the  ex- 
tant letter  addressed  by  him  when  praefect  of 
the  city  (384)  to  Valentinian.  The  failure  led 
him  to  side  with  the  pretender  Maximus  (387), 
and  for  so  doing  he  was  impeached  of  treason, 
but  pardoned  and  raised  to  the  consulship 
(391).  There  remains  of  his  works  10  books 
of  letters  and  fragments  of  orations.  These 
are  contained  in  Seeck,  (Monumenta  Germanise 
Historical  Auctores  AntiquiesinP  (Vol.  VI, 
Berlin  18831.  Consult  Dill,  S.,  <  Roman  So- 
ciety >  (London  1899)  ;  Dimsdale,  M.  S.,  his- 
tory of  Latin  Literature*   (New  York  1915). 

SYMMES,  sfmz,  John  Cleves,  American 
soldier  and  author:  b.  Sussex  County,  N.  J., 
about  1780;  d.  1829.  In  1802  he  entered  the 
United  States  army  as  ensign  and  served 
through  the  War  of  1812,  reaching  the  rank  of 


captain  in  1813.  At  Niagara  and  the  Fort  Erie 
sortie  he  won  distinction.  After  the  war  he 
lived  at  Newport,  Ky.,  and  passed  his  time  in 
propounding  his  own  planetary  theory,  which 
comprised  the  belief  that  planetary  bodies,  in- 
cluding the  earth,  consist  of  hollow  concentric 
spheres  open  at  their  poles.  The  inside  of  the 
earth  he  believed  to  be  inhabited,  and  he  imag- 
ined an  aperture  (known  since  as  aSymmes' 
Hole®)  in  the  earth's  crust,  near  latitude 
82°  N.,  communicating  with  the  interior  of 
the  planet,  where  he  fancied  plant  and  animal 
life  to  exist,  and  which  he  described  as  being 
lighted  with  two  subterranean  suns,  Pluto  and 
Proserpine.  Humboldt  stated  that  he  and 
Davy  had  repeatedly  been  invited  by  Symmes 
to  descend  through  this  hole  to  the  earth's 
interior.  In  1822  and  in  1823  Symmes  peti- 
tioned Congress  for  an  expedition  to  test  his 
theory.  Jules  Verne  is  said  to  have  made  this 
idea  the  basis  for  his  story,  <A  Journey  to 
the  Centre  of  the  Earth. }  Symmes  advocated 
his  views  in  lectures  and  pamphlets,  and  in  a 
work  entitled  <  Theory  of  Concentric  Spheres  * 
(1826).  Consult  Atlantic  Monthly  (April  1873, 
( Symmes*  Theory  of  the  Earth'). 

SYMMES9  HOLE.  See  Symmes,  John 
Cleves. 

SYMMETRY.  From  the  Latin  symmetria  ; 
proportion,  symmetry;  which,  in  turn  was  de- 
rived from  the  Greek  symmetria,  meaning 
agreement  in  dimensions,  proportionate.  In  its 
present-day  intent  the  word  symmetry  in  the 
language  of  the  laity  can  be  defined  as  har- 
mony or  balance  in  the  proportions  of  parts 
as  to  the  whole. 

Geometry. —  Two  points  are  said  to  be 
symmetrical  with  respect  to  a  straight  line, 
when  the  straight  line  bisects  at  right  angles 
the  straight  line  joining  the  two  points.  Thus 
in  Fig.  1  the  two  points  P  and  P'  are  symmet- 
rical with  respect  to  the  line  M  N}  if  M  N 
bisects  P  P'  at  right  angles.  In  such  a  case 
the  line  M  N  is  termed  the  axis  of  symmetry. 
Two  figures  are  said  to  be  symmetrical  with 
respect  to  an  axis  when  every  point  in  one 
figure  has  its  symmetrical  point  in  the  other. 
Thus  in  Fig.  2  the  figures  A  B  C.  A'  B'  C 
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Pig.  1. 


Pig.  2. 


are  symmetrical  with  respect  to  the  axis  M  N, 
if  every  point  in  the  figure  ABC  has  a  sym- 
metrical point  in  A1  B'  C  with  respect  to  the 
median  line  M  N.  When  figures  are  sym- 
metrical with  respect  to  an  axis,  by  revolving 
either  about  the  axis  and  superimposing  one 
oyer  the  other,  they  will  be  found  equal  and 
similar.  Two  points  are  said  to  be  symmetri- 
cal to  a  third  point,  when  this  third  point  bi- 
sects the  straight  line  joining  the  two  points. 
Thus  in  Fig.  3,  P  and  P*  are  symmetrical  with 
respect  to  A,  if  the  straight  line  P  P'  is  bi- 
sected at  A.    And  the  point  A  is  called  the 
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centre  of  symmetry.  Two  figures  arc  said  to 
be  symmetrica!  with  respect  to  a  centre,  when 
as  in  Fig.  4,  the  triangles  A  B  C,  A'  B'  C  are 


p^q 


Fie;.  3. 


Fig.  4. 


symmetrical  to  the  centre  0,  and  every  point 
in  the  triangle  ABC  has  a  symmetrical  point 
in  A'  B*  C.  A  figure  is  symmetrical  with  re- 
spect to  an  axis  when  it  can  he  divided  hy  that 
axis  into  two  figures  symmetrical  with  respect 
to  the  axis.  And  a  figure  is  said  to  he  sym- 
metrical with  respect  to  a  centre  when  every 
straight  line  drawn  through  that  centre  cuts 
the  figure  in  two  points  symmetrical  with  re- 
spect to  this  centre.  In  solid  geometry  when 
two  planes  intersect  they  arc  said  to  form  a 
diedral  angle.  When  three  or  more  planes 
meet  in  a  common  point,  they  arc  said  to  form 
a  polyedral  angle  at  that  point.  Two  polycdral 
angles  arc  symmetrical,  when  the  lace  and 
diedral  angles  of  one  are  equal  to  the  face 
and  diedral  angles  of  the  other  each  to  each, 
but  arranged  in  reverse  order.  As  example 
the  triedral  angles  \  A  B  C  and  S'  A'  B'  C 
(in  Fig  5)  arc  symmetrical  when  the  face-angles 


Fie.  5. 

A  S  B.  B  S  C.  ('  S  A  arc  equal  rcspecti\cly 
to  the  face  angles  A'  S'  B,'  B'  S'  C  ( '  S'  A' 
and  the  diedral  angles  .V  A,  S  B.  S  C  to  the 
diedral  angles  S'  A!  S'  /?/  S'  C 

Symmetrical  spherical  triangles  an-  these 
iii  which  the  sides  and  angles  of  the  oiu-  are 
ct|ual  respectively  to  the  sides  and  angles  of  the 
other,  but  arranged  in  the  reverse  order.  Thus 
the  spherical  triangles  ABC  and  .-f  B'  (" 
(Fig.  0)   are  \vmmetrieal  when  the  vertices  of 


A' 

Fni.  ft.  Pig    7 

the  one  are  at  tin-  ends  of  the  diameters  from 
the  vertices  of  the  other  (antipodal).  Two 
symmetrical    triangles   are   mutually   equilateral 


and  equiangular ;  yet  in  general  they  cannot  be 
made  to  coincide. 

In  algebra  "a  function  of  several  quantities 
which  is  not  changed  when  any  two  of  tke 
quantities  are  interchanged,  such  as  2«,  •*  is 
called  a  symmetric  function  of  the  quantities. 
Such  a  function  of  the  roots  of  the  equation 
has  been  designated  by  enclosing  the  exponent* 
in  brackets,  expressing  the  repetition  of  a  num- 
ber by  an  exponent:  thus  *•■,  oVcfatfh — *6 
is  written  [3*2  1*|-  In  particular,  a  symmetric 
function  of  the  form  [K\  ■*■  o*i  +  «*t+  ..«.«*■ 
is  called  an  elementary  function*  (Decker). 

Physiology. —  In  tne  science  of  biology  ani- 
mals are  distinguished  as  Radially  symmetri- 
cal; bilaterally  svmmetrical ;  serially  symmet- 
rical; assymmetrxeal.  This  is  a  division  ac- 
cording to  their  structure  internally  and  ex- 
ternally. In  a  radially  symmetrical  animal 
such  as  a  jelly-fish,  the  body  can  be  halved  by 
a  number  of  vertical  planes  —  it  is  symmetrical 
around  the  median  vertical  axis.  In  other 
words  it  is  of  the  same  conformation  all  round 
possessing  neither  right  or  left  side.  In  a  Waf- 
trolly  symmetrical  body,  such  as  that  of  the 
human,  it  is  possible  to  .equally  divide  the 
body  in  halves  through  one  plane  only.  In  some 
animals  the  l>ody  is  marked  off  in  transverse 
grooves  creating  a  series  of  similar  parts  like 
the  joints  of  the  human  finger  or  of  the  ham- 
boo.  This  is  a  process  termed  in  biology  m*fs* 
merism  or  serial  symmetry,  closely  associated 
with  the  worm  family.  Biologists  teach  the 
theory  that  the  evolution  of  these  different  sym- 
metrica! functions  are  in  accordance  with  the 
proportionate  inertia  or  energy  inherent  in  the 
different  animals.  Thus  in  the  simple  sponges. 
Carlentera  (see  Sea- anemones ;  Jellyfish), 
and  in  the  Echinoderms  (sea-urchins,  etc.),  we 
find  radial  symmetry,  also  it  is  characteristic 
of  the  very  common  embryonic  stage  known 
as  the  gastrula  (an  oval  or  thimble-shaped  sac 
which  constitutes  two  layers  of  cells).  Thus 
radial  symmetry  belongs  to  the  sedentary  ani- 
mal life,  the  lite  without  motive  energy,  often 
floating  and  drifting.  Whereas  the  animals  of 
bilateral  symmetry  have  the  advantages  of  mo- 
bile activity  in  the  search  for  food,  as  well  as 
power  of  escape  from  their*  enemies  by  ener- 
getic motion  in  definite  directions.  In  plant 
life  we  also  find  symmetrical  qualities  in  the 
organism  hut  onlv  rarely  in  the  strict  sense  as 
in  animal  life,  ft  approaches  the  true  condi- 
tion most  nearly  in  many  flowers,  leaves  and 
stems  with  decussating  whorls.  Two,  three, 
four  or  a  large  number  of  symmetrically  di- 
viding planes  often  pass  through  one  mem- 
ber, as  a  shoot  or  root,  all  of  which  intersect  in 
the  axis  of  growth.  These  members  are 
termed  polysymmetrical.  The  characteristic 
is  found  in  the  so-called  € regular  flowers.9 
in  stems  with  alternating  whorls  and  in  most 
roots.  Ferns,  etc.,  can  be  divided  bilaterally. 
showing  a  repetition  of  similar  parts  on  either 
side,  hut  the  symmetry  is  not  exact 

Mineralogy.— One  of  the  most  important 
branches  of  the  science  of  mineralogy  is  crys- 
tallography which  deals  with  the  angular  con- 
st ruction  of  crystals.  The  faces  or  outer  sur- 
faces of  crystals  are  arranged  according  to 
certain  laws  of  symmetry  and.  based  on  these 
natural  laws  of  symmetry,  crystals  are  divided 
into  p roups  and  system*.     An  in  ueometry,  the 
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relationships  of  the  planes  to  one  another  are 
brought  under  the  heads  of  the  plane  of  sym- 
metry;  the  axis  of  symmetry  and  the  centre 
of  symmetry.    All  may   be   combined   in   the 
same  crystal,  some  have  neither  characteristic. 
Study  of  the  conditions  has  brought  the  con- 
clusion that  there  are  32  natural  groups  among 
crystals    based   upon   their   symmetry.    As   to 
planes   of  symmetry  in   crystals,    these   occur 
when  for  each  face,  edge  or  solid  angle  there 
is  another  similar  face,  edge  or  angle  which  has 
a  like  position  with  reference  to  this  plane.    Thus 
in  a  crystal  of  amphibole  it  is  symmetrical  with 
reference  to  a  central  plane  of  symmetry  and, 
in  ideal  cases,  it  is  called  the  right  symmetry, 
having-  for  every  point  on  one  side  of  the  plane 
of  symmetry  its  corresponding  point  at  equal 
distance   on   the  other  side.    Each  half  is   a 
mirror  image  of  the  other  half.    In  some  crys- 
tals may  be  found  as  many  as  nine  planes  of 
symmetry,  three  of  one  set  and  six  of  another; 
this  is  exhibited  in  the  cube.    As  to  axes  of 
symmetry,  these  occur  in  crystals  when,  as  in 
geometry,  a  solid  can  be  revolved  through  a 
certain  number  of  degrees  about  some  line  as 
an  axis  and,  as  a  result,  it  again  occupies  pre- 
cisely the  same  position  in  space  as  at  first 
There  arc  four  different  kinds  of  axes  of  sym- 
metry in  crystals,   each  defined  according  to 
the  degrees  in  angular  revolution   needed,  in 
other  words  according  to  the  number  of  times 
the  crystal  repeats  itself  in  a  complete  revolu- 
tion of  360°.    Thus  the  axes  are  binary,  trigo- 
nal, tetragonal,  etc    As  to  the  centre  of  sym- 
metry, most  crystals  have  besides  planes  and 
axes  of  symmetry  or  without  either,  a  sym- 
metry with  reference  to  a  point,  its  centre,  as 
in  the   triclinic   crystal   in   which   every   face, 
edge  and  solid  angle  in  one  half  has  a  face, 
edge  and   solid   angle  in  the  other  half.    In 
such  crystal    form   the  geometrical   conditions 
are  termed  compound  symmetry  with  reference 
to  an  axis  of   binary  symmetry  and  a  plane 
normal   to   it,    if   the  crystal   is   calculated  as 
divided   into   two   similar   halves   by   a   plane 
parallel  to  any  one  of  its  faces  and  one  half 
be  revolved  180°  about  an  axis  normal  to  this 
face.    Crystals  are  said  to  exhibit  pseudo-sym- 
metry    when     their     angles     apparently     ap- 
proximate in  symmetry  to  the  requirements  of 
a  system  higher  in  symmetry  than  that  to  which 
in  fact  they  belong.    The  micas  show  this  tend- 
ency, being  truly  monoclinic  in  crystallization  yet 
in  angle  appearing,  at  times,  rhombohcdral  or 
orthorhombic.    Grouping  crystals  according  to 
their  symmetrical  forms  crystallography  creates 
the  following  divisions:  Isometric  system;  te- 
tragonal    system,     hexagonal     system,     ortho- 
rhombic  system,  monoclinic  system  and  triclinic 
system.    See  Crystallography. 

Symmetry  in  Art. —  In  this  subject,  as  in 
all  art  matters,  we  have  to  go  back  to  the  clas- 
sic Greeks,  from  whom,  as  we  have  seen,  the 
word  symmetry  itself  is  derived.  And  in  art 
circles  for  numerous  generations  the  term  has 
been  the  subject  of  much  controversy,  hence, 
according  to  the  evidence  introduced  and  the 
strength  of  the  theory  advanced,  the  intent  of 
the  word  among  art  experts  has  changed  from 
period  to  period.  As  ViolIet-le-Duc  says,  it 
used  to  mean  'precise  relation  between  the 
measurements,  harmony,  moderated  relations, 
calculated,  in  view  of  resulting  satisfaction  for 


the  mind  and  eyes.  .  .  .  Symmetry  to-day 
says,  in  the  language  of  architects,  not  a 
ponderation,  harmonious  relations  of  the  parts 
of  a  whole,  but  a  similitude  of  the  opposed 
parts,  the  exact  reproduction  on  the  right  side 
of  an  axis  of  that  on  the  left.*  The  Roman 
architect  Vitruvius  (1st  century  a.d.)  wrote: 
•As  to  symmetry  it  is  a  proper  accord  of  the 
members,  of  works  among  one  another,  and  of 
separated  parts,  the  relation  of  each  of  the 
parts  with  the  whole,  .  .  .*  Vitruvius  de- 
fines the  Greek  symmetros  as  'qualitas  eury- 
thmiae.*  But  eurythmy  means  harmony,  just 
proportion,  more  precisely  "correct  rhythm* 
This  is  the  Greek  sense  of  the  word  symmetria. 
but  the  great  superiority  of  Greek  over  all 
other  art  has  been  claimed  to  be  the  artists' 
subjection  to  symmetry  through  the  modulus 
used  as  a  yard-stick.  No  doubt,  both  in  their 
architecture  and  sculpture,  the  Greeks  had  a 
system,  for  comparative  measurements  abso- 
lutely prove  this,  but,  as  Viollet-le-Duc  claims, 
the  Greeks  had  no  idea  of  symmetry  as  *a  kind 
of  decalcomania  or  counterpart*;  theirs  was 
altogether  a  different  idea.  It  was  *a  harmony 
of  measures,  and  not  a  similitude  or  repetition 
of  parts*  Their  symmetry  was  aa  relation  be- 
tween established  measurements  and  adopted 
rhythm.*  In  architecture  of  great  public 
edifices  in  which  the  Greek  classic  orders  figure 
there  is  generally  a  centre  of  symmetry  found, 
as  in  a  bisection  from  the  apex  of  the  pediment 
of  the  temple  forms,  or  an  axis  of  symmetry 
revolvable  around  the  centre  of  the  boss  above 
the  roof  of  the  choragic  monument  of 
Lysikrates,  etc.  The  decorative  features  must, 
therefore,  in  harmony  follow  the  similar  re- 
stricted spaces  framed  in  the  right  and  left  ends 
by  the  angles  of  the  pediment,  by  opposed  re- 
cumbent figures  or  other  triangular  designs. 
But  these  Attic  artists  and  sculptors  showed  a 
freedom  from  mathematical  precisencss  that 
pleases  and  rests  the  eye  while  leaving  an  ap- 
pearance of  the  closest  exactitude  to  measure. 
Treated  from  the  aesthetic  viewpoint,  symmetry 
of  geometric  accuracy  in  art  palls  on  the  senses 
and,  with  our  modern  love  of  freedom  and 
revulsion  against  restrictions,  we  find  the 
periods  in  art  fluctuating  from  the  stern  lines 
of  classic  masters  and  taking  flights  into  fantas- 
tic opposed  methods  as  in  the  case  of  the  rococo 
style  or  the  baroque  orgy  of  unfettered  freedom 
and  degraded  license  and  symmetry  thrown  to 
the  winds.  Symmetry  is  imposed  on  the  de- 
signer of  wall  papers;  landscapes  (at  times), 
and  gardens  to  this  day  show  tendencies  to 
symmetry  imitative  of  Dutch  method  of  treat- 
ment of  past  days.  And  in  interior  decorative 
and  furniture  arrangement  we  find  the  idea  of 
symmetry  prevalent,  chairs  and  other  seats  as 
well  as  mantle  ornaments  being  in  sets.  Lovers 
of  untrammeled  art  look  to  the  Far  East,  and 
especially  Japan,  for  the  breach  from  symmetry 
in  art.  There  we  find  symmetrical  arrange- 
ment, outside  of  that  necessitated  in  archi- 
tecture, altogether  absent.  In  the  realm  of 
Occidental  painting  we  find  the  great  masters 
freely  grouping  their  personages  in  genre 
work,  though  in  religious  work  the  main  figure 
(we  had  almost  said  the  central  figure)  is  lia- 
ble to  appear  in  the  rather  exact  middle  ooint, 
and  the  surrounding  figures  are  apt  to  be 
divided  about    equally   on  either   side,   giving 
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symmetrical  balance,  probably  a  habit  formed 
through  the  many  years  in  which  such  depic- 
tion was  arrantft'd  to  cover  spaces  in  churches. 
To  sum  up,  symmetry  would  seem  to  have  a 
dubious  place  in  art,  outside  of  architecture, 
according  to  recent  ideas.  The  asymmetric  art 
methods  of  the  Japanese  have  produced  a 
powerful  reaction  in  our  Western  aesthetic 
tastes  and  the  severities  of  geometric  propor- 
tion in  art  design  have  lost  their  hold  on  the 
minds  of  this  century's  artists  and  patrons. 
The  conception  that  symmetric  balance  smacks 
of  patterns  quite  popularly  prevails  and  recent 
schools  arc  revolutionary'  in  accord  with  the 
times. 

Clement  \V.  Coumbe, 

SYMONDS,  sim'ondz  or  si'mondz.  B.  M. 
(Gh)m;k  V aston ),  English  novelist.  She  has 
published  'A  Modern  Amazon*  (1894);  'A 
Studv  in  Prejudices*  (1895);  'The  Career  of 
Candida*  (1896);  'A  Fair  Dcceixcr'  (1897); 
'A  Writer  of  Hooks*  (1898);  'Little  Memoirs 
of  the  19th  Century*  (1902)  ;  'Sidelights  on  the 
Georgian  Period*  (1902)  ;  'George  Romney* 
(19U3);  'The  Pharisee's  Wife*  (play,  19W) ; 
'R.  R.  Haydon  and  his  friends*  (1905); 
'Clothes  and  the  Woman*  (plav,  1907) ;  'Lady 
Mary  Wortlcy  Montagu  and  Her  Times* 
(1909);  'The  Pope:  His  Life  and  Times* 
(1900);  <Thc  Naked  Truths*  (play,  1910); 
Nobody's   Daughter*    (play.   1910). 

SYMONDS,  John  Addington,  English 
author  and  critic:  b.  Bristol,  5  Oct.  1840;  d. 
Rome,  19  April  1893.  Graduated  from  Halliol 
College,  Oxford,  in  1860,  he  was  elected  Fellow 
of  Magdalen  in  1802,  undertook  but  abandoned 
legal  studies,  and  entered  literature  as  a  pro- 
fession. For  many  years  he  was  compelled  by 
ill-health  to  reside  at  Davos- 1  Mat z,  canton  of 
the  (irisotis,  Switzerland.  His  studies  were 
largely  concerned  with  the  Renaissance  and  the 
representative  personages  of  that  period.  His 
chief  work  is  the  *  Renaissance  in  Italy*  ( 1875— 
86),  a  historical  narrative  with  mingled  criticism. 
Its  scholarship  is  very  accurate  and  compre- 
hensive, and  its  insight  into  the  spirit  of  the 
time  and  movement  is  notably  acute.  If  it  fail 
in  well-roundedness  and  system  some  excuse 
may  tie  found  in  the  complexity  of  the  subject 
and  some  reparation  in  the  brilliancy  of  indi- 
vidual passages.  Other  volumes  in  this  general 
field  are  'An  Introduction  to  the  Study  of 
Dante'  (1872);  '  Shakcspere's  Predecessor  in 
the  Kimlish  Drama*  (1884),  an  excellent  con- 
tribution to  the  history  of  Kngli«di  literature; 
lives  nf  Sidney  (1SS/)  and  Johmiii  (1XS7)  in 
the  '  KnglUh  Men  of  Letter-'  series;  of  Aluhel- 
aiikielo  (IS'tf)  and  Iluivaiviu  HN'M;  ami  Kng- 
lNh  rendering*  nf  tin-  '  Sonnets  nf  Michelangelo 
ami  C.impiiiielU'  <1>vX)  ami  ihe  '  Auf (-biog- 
raphy of  Keiiviiiutii  Cellini"  (  Inn's  i.  (  hhers  of 
Swiion-ls'  wnrk's  are  '  Studii-s  <-t  the  (ireek 
I'lets'  I  I -"v.! -"'»),  ilt'sikiucil  for  the  popular 
reader  ami  approaching  Hellenic  literature 
through  the  individuality  of  the  authors; 
'Sketches  in  Italv  and  tircici-1  (1874^; 
•Ski-i-hr*  am!  S!iidirvin  ItaK  '  <  1<7'M  ;  ■  Ks- 
sa\s,  Spu  '.:\iti\  ■■  .i?.d  SuggesTJM- '  (  lS'Mh  :  'In 
theKiv-t  P.'.:,-.'  .  ...i\.  '(lS-Mi:  *\\.,:r  Whit- 
man *    f  1 S' '.<  i  .  .it-iI  -hrn   l-i inks  of  vc  rsr.   '  Manv 

M W    (1S7S-;    'N'.w    .i::d    Old'     <lHSl)i.   and 

'Vagabundiili  Libel!:-.'  a  o-lh-rtioii  of  tunnels 
n?W?).     Symonds*  critical  \\<  rk  is  marked  by 


a  finished  style  and  a  distinctive  note  t  f  lib- 
eral culture.  Consult  the  'Life1  prepared  fri-ir 
correspondence  by  H.  F.  Brown  (1805);  Her- 
bert Warren  in  Miles'  ( Poets  and  Poetry  ot 
the  Century';  Brooks.  V.,  'J.  A.  Symonds:  A 
Biographical  Study*   (New  York  1914). 

SYMONS,  sim  onz,  Arthur,  English  poet 
and  critic:  b.  Mil  ford  Haven,  Wales,  28  Feb. 
1865.  He  has  written  'Introduction  to  the 
Study  of  Browning1  (1886) ;  'Days  and  Nights' 
(1888);  'Silhouettes'  (1892);  'London  Nights1 
(1895);  'Studies  in  Two  Literatures*  (1897); 
'The  Symbolist  Movement  in  Literature1 
(1899);  'Collected  Poems'  0901);  'Cities  of 
Italy*  (1907) ;  'The  Romantic  Movement  in 
English  Poetry*  (1909);  'Knave  of  Hearts' 
(1913) ;  'Figures  of  Several  Centuries'  (1915); 
'Tragedies1.  (1916) ;  'Tristan  and  IsciuV 
(1917).  He  has  edited  the  essays  of  Leigh 
Hunt,  the  plays  of  Shakespeare,  etc. 

SYMONS,  George  Gardner,  Americas 
artist :  b.  Chicago,  1865.  He  received  early 
training  at  the  Art  Institute,  Chicago,  and  at 
Paris,  Munich  and  London.  His  work  was 
awarded  numerous  medals  and  prizes,  and  he 
was  elected  National  Academician  in  1914.  He 
is  represented  bv  'The  Opalescent  River'  in  the 
Metropolitan  Museum,  New  York  City,  'Sor- 
row' in  the  Cincinnati  Museum.  'Snow  Clouds' 
in  the  Corcoran  Gallery,  Washington,  and  'The 
Winter  Sun*  in  the  Art  Institute,  Chicago. 

SYMPATHETIC  STRIKE.    See  Stwkb 

AND   I-OCKOUTS. 

SYMPATHY,  is  in  itself  feeling  felt,  and 
became  possible  only  after  human  reason  began 
its  operations.  As  feeling,  its  discussion  be- 
longs to  psychology ;  as  a  sociogcneiic  power, 
its  consideration  is  sociological ;  as  a  *mothrc 
principle  of  judgment"  (HofTding),  it  is  the 
concern  of  the  moralist.  In  any  article  such  as 
this,  it  is  almost  unavoidable  to  discuss  the 
subject,  without  at  one  and  the  same  time  in- 
volving all  three  approaches  to  the  considera- 
tion of  the  meaning  of  sympathy;  and  here  no 
attempt  will  be  made  to  avoid  such  a  union.  As 
feeling,  sympathy  is  a  secondary,  it  is  a  repr* 
sentativc  pain.  It  is  an  echo  in  one's  sell  ot 
the  pains  of  others.  Hedonism  of  all  forms 
misconceives  the  relation  that  obtains  between 
pleasure  and  pain  as  being  analogous  with  thai 
which  obtains  between  heat  and  cold;  and  in- 
deed in  some  respects  pain  and  pleasure  are 
counter-parts.  Hut  they  are  not  like  heat  and 
cold  in  so  far  as  the  one  is  not  the  same  as  the 
other,  differing  only  in  degree.  There  obtains 
here  a  difference  which  is  (me  of  a  kind,  not 
merely  of  degree. 

That  sympathetic  pain  depends  for  its  pos- 
sihiliu  upon  the  human  rational  powers  admits 
of  no  doubt.  For  the  syllogism  of  sympathy  is 
thi>  (a)  A  given  influence  produces  pain  or 
ph.iMire  in  me.  (b)  You  arc  like  me.  (c) 
Then-tore,  the  same  influence  will  produce  pain 
or  pk.tMire  in  you.  True,  this  reasoning  in 
and  ot  itself,  is  feel i nclcss.  But  to  constitute 
a  nio:i\e  to  acuity,  surh  as  svmpathv  developed 
into  altiui<m  may  exhibit,  there  must  be  first 
i!ive!o|K.|  ;i  n  fl<  \  responsiveness,  such  that 
pri\iouJ\  t-xpt  rii-ncfd  sensations  of  pain  or  of 
ph-.i^'irr  «  au-el  h\  « ne  influence  shall  he  re- 
iremhen-d  ami  revived,  shall  be  repeated  as  par 
of  a  >erie>  of  sensations  that  are  caused  by  the 
influence  itself. 
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light  be  an  idle  speculation  to  attempt  to 
in  the  very  earliest  form  of  sympathy. 
ex,  one  may  feel  certain  that  it  ts  the 
;  of  Herbert  Spencer's  idea  which  is  that 
hy  grew  out  of  ftlove  of  the  helpless* 
lowever,  quite  probable  that  uIove  of  the 
s*  was  one  of  the  earliest  manifestations 
pathy,  just  as  light  sometimes  is  evidence 
tricity.  Perhaps  sympathy  was  first  felt 
heart  of  woman  as  mother  with  her 
motive   love   for  her  offspring,   which 

I  love,  though  in  itself  an  entirely  differ- 
iCtilty,    early    enough    blended    with     or 

to  create  a  derivative  reason-born  sym- 

Altruism    differs    from    sympathy    in 

r  way.    Sympathy  is   not   necessarily  a 

It  is  simply  a  feeling,  even  though  a 

depending  on  the  rational  process,  for 

stence.    True:  it  naturally  enough  sug- 

ction.    But  being  a  pain,  like  other  pains 

e  not  desires,  it  naturally  but  not  neces- 

gives  rise  to  a  desire  to  act  in  such  a  way 

ause  relief  from  pain.    As  such  it  is  the 

i  of  the  sociologist.    And  as  said  before, 

Ives  an  intellectual  operation,  a  knowl- 

f  how  one  should  act  to  attain  an  end. 

m  is  complex,  it  is  sympathy  to  which 

ed   desire   for   activity.    It   is   not   only 

feeling,  it  is  also  motive.    David  Hume 

the   passions   as   an    essential    part  of 

i  nature,"  making  much  of  sympathy,  as 

:ewise  done  both  by  Ferguson  and  Adam 

later  by  Bentham,  and  in  more  recent 

by   Professor   Hoffding,  each   from   his 

>ecial  point  of  view.    Not  a  few  ethical 

s  conceive  of  sympathy  as  the  parent  of 

II  the  moral  sentiments ;  and  sympathy  is 
n  turn  derived  from  love  of  kindred, 
thy  has  it  seems  its  seat  in  the  general 
nal  tracts,  in  the  great  sympathetic 
is,  of  which  there  are  so  many,  and  of 
ery  wide  distribution  in  the  human  sys- 
[t    is,   however,    as    yet    impossible    to 

these  plexuses,  and  assign  to  them 
lar  sentiments  —  a  localization  which  of 
assumes  the  hypothesis  that  the  system 
ained  a  sufficient  degree  of  specialization 
ilize   sentiment   at   all.     Altruism,   in   so 

it  is  not  purely  biological,  is  without 
rooted  in  sympathy.  This  latter,  as  has 
been  noted,  is  not  seldom  conceived  in 
i  as  the  bases  of  all  morality  excepting 
orality.  One  may  well  believe  that  with- 
upathy  all  moral  reform  would  be  im- 
e.  Just  as  *Love  of  the  helpless*  can 
:  experienced  by  a  highlv  rational  being, 
oot  (not  its  blossom),  which  is  sympathy, 
oduct  of  a  high  rational  power  of  inter- 
activity capable  not  only  of  representing 

the  painful  states  of  others,  but  also  of 
ncing  the  reflex  of  such  representations 
;  self  as  a  form  ot  pain.  For  it  requires 
tr  of  putting  one's  self  in  the  situation 
:her,  to  represent  to  one's  self  the  pains 
rs.  When  once  such  power  is  acquired, 
is  a  reflex  of  the  represented  pain  to  self 
s  reflected  pain  felt  by  one  representing 
nes  more  and  more  sharp  and  unendur- 

the  representation  becomes  more  vivid, 
;he  general  organization  of  a  human  being 
s  more  delicate  and  more  refined.  Such 
:gree  of  differentiation  was,  one  may  be 
ir  from  being  attained  at  an  early  stage 
an  development,  a  fact,  which,  it  may  be 
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mentioned,  explains  such  vicious  and  abnormal 
institutions  as  the  savage  subjection  of  women. 
Civilization  has  been,  and  may  indeed  be, 
measured  by  the  capacity  of  men  for  suffering 
representative  pain  or  sympathy  and  by  their 
efforts  to  relieve  it.  For  in  the  merely  animal 
kingdom  it  may  be  suspected  that  there  is 
scarcely  any,  if  there  is  any,  sympathy  with 
suffering  at  all.  And  yet  as  the  line  painting 
by  Landseer  of  a  *Sick  Monkey*  illustrates, 
one  may  well  hesitate  to  pronounce  that  feel- 
ings of  sympathy  are  entirely  alien  to  the  animal 
world. 

SYMPHONY,  an  elaborate  musical  com- 
position for  a  full  orchestra,  consisting  usually, 
like  the  sonata,  of  three  or  four  contrasted  yet 
inwardly  related  movements,  as  an  andante  fol- 
lowed by  an  allegro,  another  andante  varied  or 
an  adagio,  a  minuet  with  its  trio  or  a  scherzo, 
the  whole  composition  closing  with  a  lively 
rondo  or  rapid  finale.  The  symphony,  which 
may  be  regarded  as  the  highest  kind  of  musical 
composition,  was  unknown  in  its  present  form 
before  the  time  of  Haydn,  who  with  Mozart, 
Mendelssohn  and  Beethoven  are  the  most  suc- 
cessful composers  of  this  class  of  compositions. 
The  nine  symphonies  of  the  latter  are  generally 
recognized  as  being  the  noblest  works  of  their 
kind.  The  term  symphony  is  also  frequently 
applied  to  short  introductory  or  closing  instru- 
mental passages  in  compositions  which  are  pre- 
dominantly vocal.    See  Music;  Orchestra. 

SYMPIESOMETER.  a  kind  of  barometer 
in  which  the  weight  of  the  air  is  indicated  by 
the  compression  of  gas  in  a  tube,  the  lower 
part  of  the  tube  being  filled  with  some  oily  fluid 
and  the  gas  occupying  the  upper  portion. 

SYMPOSIUM,  The.  In  the  <  Symposium  > 
Plato  tells  the  story  (in  the  main  fictitious,  no 
doubt)  of  a  banquet  given  by  Agathon  in  cele- 
bration of  a  tragic  victory  on  the  stage.  In- 
stead of  the  usual  diversions  over  their  cups 
the  guests  propose  to  entertain  themselves  with 
successive  encomiums  of  Eros,  the  god  of  love; 
and  of  these  speeches  is  formed  the  bulk 
of  the  dialogue.  The  most  notable  of  the  ear- 
lier discourses  is  that  put  into  the  mouth  of 
Aristophanes,  the  comedian,  in  which  occurs  the 
humorous  myth  (not  without  deep  significance) 
of  the  creation  of  man  as  a  rounded  whole, 
with  four  arms,  four  legs,  etc.,  and  of  his  slic- 
ing afterward  by  Zeus  into  two  half-beings, 
male  and  female,  who  are  driven  by  love  to 
endeavor  to  reunite  themselves  once  again  into 
a  perfect  whole.  When  called  upon  last,  Soc- 
rates, with  his  customary  irony,  protests  his 
ignorance,  but  consents  to  regale  the  company 
with  a  tale  he  pretends  to  have  heard  from 
a  certain  wise  woman  of  Mantinca.  According 
to  this  prophetess,  Eros  is  the  offspring  of  the 
god  Poros  (•Plenty*)  and  the  mortal  Penia 
(<( Poverty1*)  ;  he  is  thus  not  properly  a  god,  but 
a  mighty  daemon,  or  intermediary  being,  whose 
office  it  is  to  form  a  link  between  the  eternal 
bounty  of  heaven  and  the  conscious  imperfec- 
tion of  mankind.  Love,  the  allegory  would  say, 
is  not  the  happiness  of  possession  —  for  such 
happiness  belongs  only  to  the  gods  —  but  the 
unsatiated  longing  to  possess.  By  its  creative 
power  it  is  man's  substitute  for  immortality; 
for  if  the  individual  must  perish,  yet  he  is  per- 
mitted by  love  to  continue  his  existence  in  his 
children.    It  is  the  source  of  art,  leading  men 
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to  satisfy  by  the  creation  of  beautiful  forms 
their  innate  longing  for  the  absolute  beauty 
they  ean  never  possess.  It  is  also  the  cause  of 
philosophy.  He  is  not  a  philosopher,  but  a  god, 
who  knows  the  truth ;  nor  is  he  a  philosopher 
who  is  unaware  of  his  ignorance;  rather,  the 
philosopher  is  he,  who,  being  aware  of  his  igno- 
rance, is  dri\cn  on  ever  by  the  soul's  thirst  for 
the  truth,  to  learn  and  to  raise  his  life  into  one 
continual  communion  with  the  world  of  ideas. 
Whether  later  in  date  of  composition  or  not, 
the  *  Symposium ■  is  logically  a  sequel  to  the 
mythological  portions  of  the  ^hardrus.'  In 
the  earlier  dialogue  Socrates  tells  how  in  some 
remote  age  the  soul  of  man,  in  its  winged 
chariot,  followed  the  procession  of  the  gods  to 
the  summit  of  the  celestial  vault,  and  from 
there  l>chcld  the  everlasting  ideas  of  truth  and 
justice  and  beauty  and  the  like,  of  which  things 
true  and  just  and  beautiful  in  this  world  are 
the  shadowy  transient  images.  And  so,  when  a 
man  sees  some  fair  object  or  person,  love  is 
awakened  in  his  soul  as  a  reminiscence  of  that 
half-forgotten  vision.  In  the  'Symposium*  the 
mythical  nature  of  love  as  a  reminiscence  is 
less  emphasized,  but  its  dynamic  and  philo- 
sophic function  is  developed  in  splendid  ima- 
gery. Without  this  emotional  quality,  as  it  is 
worked  out  here  and  as  it  is  suggested  in  other 
dialogues,  the  ideas  of  Plato  would  be  a  curious 
theme  for  the  metaphysician;  w'ith  the  intro- 
duction of  love  as  the  force  driving  us  to  par- 
ticipation in  their  divine  nature,  the  philosophy 
of  Plato  is  transformed  into  something  that  has 
enthralled  poets  and  artists  and  entered  largely 
into  the  rapture  of  the  saints:  it  has  become 
one  of  the  molding  influences  of  civiliza- 
tion. But  it  cannot  be  said  that  this 
influence  has  hern  entirely  for  good. 
From  this  source  has  come  the  popular 
notion  of  "Platonic  love,"  which  has  acted 
as  a  befuddling  and  ciurvating  ferment  in  soci- 
ety. It  is  fair  to  add  that  Platonic  love,  as 
most  of  the  poets  have  understood  it,  is  the 
very  reverse  of  what  Plato  himself  had  in  mind. 
Petrarch,  for  instance,  would  absorb  the  uni- 
verse into  his  passion  for  a  woman;  Plato 
would  forget  the  woman  in  his  pursuit  of  ideal 
beauty.  It  is  right  to  remember  also  that  the 
conclusion  of  the  i Symposium*  contains  the 
extraordinary  confession  of  Alcibiades,  in 
which,  as  if  Plato  was  concerned  to  remove  any 
misunderstanding  of  his  doctrine,  Socrates  is 
pictured  as  the  stalwart  soldier  and  as  a  lover, 
proof  against  every  seduction  of  the  tlesh,  a 
man  of  iron  character  above  all.  Nevertheless 
Plato's  language,  when  dealing  with  the  pas- 
sion of  beaut v,  is  sometimes  unguarded.  The 
'  Symposium '  is  commonly  regarded  as  Plato  s 
most  perfect  literary  production,  as  perhaps  the 
mo*t  perfect  piece  of  prose  composition  of  any 
;ik'c  or  in  any  tongue. 

Papi.  Kt.Mr.R  More. 

SYMPTOMS,  in  medicine,  the  phenomena 
fruin  which  are  inferred  the  existence  and 
nature  m"  disease  Symptoms  have  their  seat 
in  the  fu  net  inns  which  are  affected  by  the  dis- 
ease *••  a*  to  be  raided  above  their  iiMial  activity, 
<>r  depressed  below  it,  or  even  to  become 
change*]  in  the  nature  of  their  action.  The 
organs  themselves  are  often  changed  in  their 
appearance,  structure,  *\7C.  etc.  Symptoms 
may  be  perceptible  by  the  patient  alone  (for  ex- 


ample, pain  and  all  change  of  sensations),  or 
by  the  physician  also  (for  example,  all  diseased 
movements).  The  more  a  function  or  an  or- 
ganic system  is  extended  through  the  body,  the 
more  frequently  will  it  be  the  seat  of  morbid 
phenomena.  The  nervous,  the  vascular  and 
the  cutaneous  systems,  for  instance,  are  affected 
in  most  diseases;  hence  also  irritability,  the 
power  of  nutrition,  etc.,  which  extend  through 
the  whole  organization,  arc  so  easily  affected 
by  diseases,  and  thus  afford  symptoms.  If  the 
latter  arc  in  the  organs  originally  affected  they 
are  called  idiopathic;  but  it  they  are  caused  by 
sympathy  with  other  and  distant  parts,  they  are 
called  consensual  or  sympathetic.  The  temper- 
ament, age,  sex,  mode  of  living,  etc.,  of  the 
patient  produce  a  considerable  variety  in  the 
symptoms  of  every  disease.  When  they  are 
indubitable  signs  of  a  particular  disease,  symp- 
toms arc  called  pathognomonic. 

SYNAGOGUE.     See  Jews  and  Judaism. 

SYNAPTA,  a  genus  of  a  group  of  hok>- 
thurians  distinguished  by  the  non- development 
of  an  ambulacral  system.  Locomotion  in  5yna}- 
tcr  is  effected  by  the  muscular  contractions  of 
the  l>ody,  aided  by  the  presence  in  the  skin  of 
anchor-shaped  spicules  of  lime,  which  these 
animals  use  to  fix  one  portion  of  the  body, 
while  the  other  portion  is  pulled  forward 
These  animals  live  in  muddy  coasts  and  form 
mud-cases.    See  Holothuria. 


SYNCHRONIZER,  an  instrument  in 
mon  use  in  electric-generating  stations 
ployed  to  indicate  the  relation  between  the  fre- 
quency of  two  or  more  alternating  current  gen- 
erators and  especially  to  show  when  a  generator 
is  operating  at  the  same  frequency  as  others 
with  which  it  is  the  desire  of  the  engineer  to 
connect  it,  in  the  same  circuit.  A  variety  of  the 
instrument  is  also  employed  to  determine  when 
the  voltages  of  two  circuits  are  in  phase  with 
each  other.  A  common  form  of  the  instru- 
ment is  a  small  motor  the  armature  of  which  ii 
connected  to  one  generator  and  the  field- wind- 
ings to  another.  By  an  arrangement  of  arma- 
ture coils  a  rotating  field  is  produced  which 
turns  the  armature  in  one  direction  or  the  other 
according  to  the  difference  in  phase  between  the 
circuits.  A  pointer  turned  by  the  armature 
shows  which  generator  is  fast  and  which  slow. 
Another  form  consists  of  two  incandescent 
lamps  connected  in  the  two  circuits  in  such 
a  manner  that  they  light  up  or  remain  dark 
when  circuit  is  closed.  Consult  J  an  sky,  C.  M-. 
Electrical  Meters'  (Xcw  York  1913)  and 
Fdgcumbe,  K.  \Y.  F.,  *  Industrial  Electrical 
Measuring  Instruments'  (ib.  1906). 

SYNCHRONOGRAPH.     See  Teleskahi 

SYNCHRONOUS  MOTOR.     See   Euc- 

tricai.  Terms. 

SYNCLINE.    Sec  Fold. 

SYNCLINORIUM.    Sec  Fold. 

SYNCOPATION,  in   music,  an  alteratwa 
of  the  rhythm,  by  driving  the  accent  to  that  part 

of  a  bar  not  usually  accented. 

SYNCOPE.    See  Faint. 

SYNCRETISTIC  CONTROVERSY,  the 

name  given  in  church  history  to  the  dispute} 
which  attended  prolonged  and  repeated  efforts 
in  the  17th  century  to  brim?  about  the  union  of 
all  Protestant  churches.    George  Calixtus,  pro- 
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theology  at  Helmstadt,  was  the  author 

Dposition,  which  was  brought  forward 

Is  from  1645  to  1686,  when  the  discus- 

finally  abandoned.    See  Lutheran- 

)ICj  (1)  in  government  and  com- 
.  officer  in  various  countries  entrusted 
affairs  of  a  city  or  other  community, 
of  art  or  trade,  etc.,  who  calls  meet- 
es  representations,  etc.  (2)  Also  a  per- 
Inted  to  act  in  some  particular  affair 
ae  has  a  common  interest  with  his  con- 
as  when  he  is  one  among  several  cred- 
the  same  debtor.  Mayors  of  Italian 
ir  the  title  of  syndic. 

HCALISM,  a  political  and  industrial 
jvhich  demands  that  the  means  of  pro- 
distribution  and  government  shall  be 
rer  to  all  those  workers  who  are  ac- 
:ful  and  necessary  in  the  community. 
*  many  different  views  on  the  subject, 
the  opponents  and  believers  in  the 
t,  but  a  general  description  is  aimed 
It  is  antagonistic  to  every  other  form 
>1,  whether  by  government,  existing 
:ons  or  by  capital.  The  motivating 
nerating  force  of  syndicalism  is  to 
>m  the  enthusiasm  of  the  workers 
s.  It  distrusts  organization,  delegates 
arms  of  leadership  except  that  of  the 
lists.  Force  is  the  basis  of  society, 
weapon  is  to  reform  the  world.  The 
ctive  aim  is  to  eliminate  the  present 
f  production.  The  means  to  accom- 
vary  in  the  theories  of  different  expo- 
ihe  doctrine,  but  they  may  be  generally 
here.  Sabotage,  boycotting,  strikes 
id  disturbances  of  all  kinds  are  legiti- 
ley  propose  first,  by  anti-militarist 
da,  to  avert  the  possibility  of  armed 
>n,  and  then  to  use  their  ultimate 
ttthe  general  strike.*  This  demands 
age  of  every  activity  and  the  conse- 
nting of  the  entire  government,  which, 

armed    force,  will   be  compelled   to 

to  the  working  class.  This  having 
mplished,  they  then  propose  to  abolish 
and  masters;  level  the  reward  of  all 
d  carry  on  trade,  production  and  edu- 
trade  unions  and  local  organizations. 
«n  differs  from  socialism  in  that  the 
emands  social  revolution  through  in- 
»r  to  abolish  capital;  whereas  the  lat- 
ts  to  work  reform  through  political 
by  gaining  majorities  in  existing  gov- 

Furthermore,  Socialism  aims  at  fur- 
ralization  of  government  control  and 
on  rich  unions  with  capable  leaders, 
idicalism  prefers  poor  unions  and  ac- 
ing  of  authority.    It  differs  from  the 

movement  in  that  in  its  constructive 

aims  at  decentralization  of  trade 
stead  of  one  tremendous  all-erabrac- 

of  workers,  modeled  on  the  lines  of 
c  organization.    The  movement  began 

in  1892,  where  prior  to  the  European 
e  were  600,000  avowed  Syndicalists. 
ance  it  spread  to  Italy  where  it  was 
x  chiefly  by  the  agriculturists  who  at 
period  owned  200,000  acres  of  tillable 
ned  on  the  co-operative  plan;  and  the 
Iway  system  was  under  the  influence 
a  lists. 


The  movement  has  a  large  following  in  Eng- 
land, some  60,000  being  present  at  a  confer- 
ence held  before  the  war.  In  America  a  sim- 
ilar movement  began  under  the  direction  of 
the  I.  W.  W.  Russia  has  many  different 
classes  of  labor  agitators,—  the  Bolsheviki  em- 
body many  Syndicalist  principles.  Traces  of  it 
are  found  also  in  Spain,  Greece  and  Latin 
America.  Consult  Brooks,  T.  G.,  American 
Syndicalism>  (1913);  MacDonald, ^Syndical- 
ism>  (1913) ;  Lewis,  A.  D.,  Syndicalism  and 
the  General  Strike5  (Boston  1912) ;  Clay,  Sir 
Arthur,  ( Syndicalism  and  Labor*  (London 
1911);  Chaflaye,  F.,  Syndicalisme  revolution- 
naire  et  syndicalisme  dans  revolution  sociale* 
(Paris  1908) ;  Harley,  J.  H.,  < Syndicalism  and 
the  Labor  Unrest*  (in  the  Contemporary  Re- 
view. March  1912) ;  Kleinlein,  Andreas,  (Der 
Syndikalismus  in  Deutschland*  (Brussels 
1912) ;  Lanzillo,  A.,  (Le  movement  ouvrier  en 
Italie)  (Paris  n.  d.),  and  the  works  of  Georges 
Sorel. 

SYNDICATES,  a  name  given  in  the  United 
States  to  those  combinations  of  capitalists  or- 
ganized for  the  purpose  of  controlling  produc- 
tion and  raising  prices.  The  term  is  also  used 
of  associations  which  buy  a  literary  or  artistic 
product  outright  from  the  author  and  market 
it  to  subscribers  simultaneously  in  non-contigu- 
ous parts  of  the  country.  Perhaps  the  most 
familiar  example  of  this  is  the  colored  Sunday 
Supplements  which  appear  in  different  journals 
on  the  same  day  at  points  throughout  the  con- 
tinent from  the  Atlantic  to  the  Pacific 

SYNDROMES,  Endocrinous.  The  con- 
ceptions concerning  the  push  that  lies  behind 
the  metabolism  of  the  human  body  even  in 
recent  years  have  been  all  too  elementary  and 
simplistic.  They  have,  however,  slowly  and 
gradually  undergone  modification  until  the  im- 
portance of  a  number  of  overlooked  structures 
have  forced  themselves  within  the  past  10  years 
(1910-20)  almost  with  a  rush  upon  the  medi- 
cal horizon.  These  structures  are  the  endo- 
crinous glands  or  the  hormonopoietic  system. 
Their  study  now  constitutes  an  enormous 
specialty. 

As  early  as  1828  Parry  called  attention  to  the 
relationship  between  enlarged  thyroid  and  rapid 
heart  beat,  since  which  time  the  works  of 
Johannes  Muller,  Addison,  Gull,  Brown- Sequard, 
Marie  and  many  others  have  served  as  starting 
points  for  the  building  up  of  a  rich  structure 
which  is  amply  recorded  in  a  score  of  mono- 
graphs. The  chief  of  these  are  Biedl,  internal 
Secretions>  (bibliography  of  4,000  titles,  1913)  ; 
Falta,  ( Ductless  Glands*  (1915);  Parhon  et 
Golstein,  (Les  Secretions  Internes)  (1909) ; 
Levy  and  Rothschild,  <Endocrinologie)  (1913)  ; 
Gley,  <Les  Secretions  Internes >  (1914)  ;  Sajous, 
internal  Secretions*;  Pende,  ^ndocrinologia,* 
and  the  special  articles  in  Lewandowsky's 
(Handbuch  der  Neurologic*  (1913).  In  addi- 
tion to  these  a  large  number  of  special  mono- 
graphs upon  the  individual  organs  have  been 
written  all  of  which  may  be  found  in  the  works 
here  quoted  in  the  Bibliography. 

Out  of  this  prodigious  development,  much 
of  which  is  evanescent  and  hastily  constructed, 
a  large  amount  of  solid  substance  remains  and 
a  number  of  permanent  acquisitions  have  been 
made.  The  net  result  has  been  to  show  much 
more  essentially  than  ever  before  the   funda- 


172 


SYNDROMES 


mental  physicochcmical  foundations  of  biological 
metabolic  processes  as  they  arc  utilized  in  the 
upkeep  of  the  animal  machine.  The  viewpoint 
has  been  attained  that  a  marked  degree  of 
chemical  interrelationship  takes  place  between 
the  different  organs  of  the  body.  That  this  is 
automatically  regulated  through  the  vegetative 
nervous  system  (the  old  sympathetic)  chiefly, 
apparently  in  some  cases,  though  this  is  by  no 
means  clear,  solely  through  chemical  regula- 
tion. The  disorders  of  this  adjustment  now 
constitute  a  special  department  of  vegetative 
neurology,  and  are  most  conveniently  grouped 
under  the  terms  endocrinology,  or  the  endo- 
crinopathies. 

In  the  earlier  period  of  the  study  of  these 
ciulocrinopathies  individual  disease  groups,  uru- 
glandular  syndromes,  were  isolated.  Among 
the  most  accentuated  of  these  were  Addison's 
disease,  diabetes  mellitus,  myxedema,  cretinism 
and  acromegaly,  but  of  recent  years  it  has  been 
increasingly  emphasized  that  whereas  a  certain 
group  of  symptoms,  which  may  be  linked  to 
plus  or  minus  activities  of  one  or  another  gland 
may  be  most  prominent,  nevertheless  other 
glandular  modifications  arc  bound  up  in  them 
and  are  not  to  be  neglected.  Hence  has  arisen 
the  viewpoint  that  most  of  the  endocrinopathies 
are,  strictly  speaking,  poly-  or  pluriglandular 
syndromes. 

For  many  years,  even  back  to  the  earliest 
days  of  primitive  animistic  magic,  it  has  been 
held  that  every  living  tissue  yields  a  chemical 
product  which  will  act  upon  other  tissues.  The 
early  alchemistic  studies,  those  of  Paracelsus, 
to  the  latter  work  of  Hahnemann,  and  the  iso- 
thcrapists,  are  all  attempts  to  co-ordinate  a  host 
of  empirically  observed  facts.  They  are  all 
worth  rereading  if  the  reader  will  put  himself 
in  sympathy  with  them  through  a  comprehen- 
sion of  the  now  strange  symbols  then  used. 

Kndorrinous  glands  for  the  present  purposes 
are  those  structures  which  yield  products  termed 
hormones  and  chaloncs  having  some  definite 
or  specific  action  related  to,  yet  different  from, 
enzyme  activities.  These  structures  are  de- 
veloped from  different  embryological  forma- 
tions. The  hypophysis  (posterior  lobe)  and 
chromaffin  tissues  (suparenal  chiefly)  are 
nervous;  the  thyroid  and  pituitary  (anterior 
lol>c)  come  from  the  buccal  cavity;  the  pan- 
creas and  mucosa  of  the  small  intestine  from 
the  intestine,  the  parathyroids  and  thymus  from 
the  branchial  arches  (old  gill  slits  of  fishes), 
the  gonads  (testes  and  ovary)  and  the  inter- 
renal  1kkH(s  from  the  genital  ridges.  Some  of 
these,  in  humans,  merge  into  one  structure,  as 
thyroid  and  parathyroid,  as  chromaffin  and  in- 
terrenal  cells  in  the  suprarenale  as  hypophysis 
(posterior  lobe)  and  pituitary   ( anterior  lobe). 

Tin  present  article  will  attempt  to  sketch 
only  the  general  outline*  of  the  various  uni- 
glandular  and  pluriglandular  syndromes.  The 
more  radical  l;iench  school  is  followed,  but  at 
the  same  time  attention  should  be  called  to  the 
fact  that  thi  Finich  school  presentations  con- 
tain l'Pi«.n  fallacies,  and  should  he  read  ruin 
»/rrjii,'  ci/rc  Still  the  clinical  suggestions  n* 
thesr  wrii«  i-  .itc  *<>  rich  that  it  is  felt  tn  hi-  a 
hi  iter  run*.  »ii  call  ihe  alleiitinii  i»f  the  filix  -i 
i  iau  t"  |  m  » -  - 1 '  lr  ii-l.itioii'diips  rather  than  («•  taki 
the  more  con-i  rvative  attitude  of  directing  at- 
tention onlv  to  that  which  can  be  indubitably 


proved.  This  whole  subject  is  still  so 
empirical  that  the  principle  of  pnttii 
hypotheses  to  a  test  will  be  found  to  b 
advantageous  than  that  of  helievii  oj 
obvious.  The  former  attitude  n  re 
gaining  useful  therapeutic  truths, 
comes  monotonous  and  frequently  wu 
stupidity. 

The   more   recent   suggestive   and   c 
summaries  of   Biedl,   FaTta,   Laignel-1 
Levi  and  Rothschild  are  therefore       ■ 
marized. 

Uniglandular     Syndrome*.—  T*i 
Myxedema. —  The  chief  symptoms  are  : 
development,  dwarfism,  infantilism,  ii 
of  skin  and  mucous  membranes,  racnLu 
slow  ideation,  defective  memory,  aps 
ness,   slowness,  sleepiness,   taciturn.   «•« 
ness.    The  pulse  is  usually  small,  rapid 
regular,  at  times  increased  tension.     Tb 
constipation,  diminished  urination,  hypot 
and  chilliness  of  the  skin.    Reflexes  dimi 
The   voice  is   frequently  nasal,   slow,  n 
nous  and  raucous.     Headache  is  freq 
at  times  epileptic  attacks  occur.    Thefe 
symptoms  of  diminished  secretion. 

Kxophthalmic  Goitre. —  A  more  or  les 
plete  catalogue  of  findings  for  a  lot  of  ca 
include  tachycardia,  arrhythmia,  anxiety, 
tions  in  the  neck,  exophthalmos,  cpipt 
Graef's,   Stell  wag's,   M  obi  us'   symptoms, 
paresis,    cramps,    tremors,    neuralgias, 
frontal  and  ocular,  colic,  hot  flashes,  i 
sweats,  thermophobia,  engorgement  of 
dermographism,    transitory   edemas.    p» 
tion,  urticaria,  alopecia,  diminution  of  el 
resistance,  albuminuria,  polyuria  or  glyi 
anorexia,   bulimia,   vomiting,    ptyalism. 
chlorhydria,     diarrhea,     dyspnea,     ai 
atrophy   of    mammae,   loss   of   flesh,   , 
emotional      instability,      volubility,      L„. 
anxiety,  excessive  anger  or   reverse,  1 
excitement,     marked     depression,     eye* 
variations,    confusion,    epileptic    attacks 
pinger  and   Hess  have  endeavored  to  s 
a  vagotonic  and  sympathicotonic  type. 

In   the  vagotonic  type  the  more  pre 
signs  are  decreased  lacrymation,  less  e: 
mos,  with  enlargement  of  the  palpebral  ■ 
v.    Graef's   sign,  abundant    sweating. 
mild  tachycardia,  no  alimentary  glyco 
carpi  ne  and  oculocardiac  reflexes  poa 
the  sympathicotonic  types  there  arc  cm 
mos,     dryness    of    eyes,    violent     tacbi 
glycosuria,  oculocardiac  reflex  reversed 
sent,    increased    reaction    to    adrenalin. 
cases  are  mixed  in  type.    In  all  save  ini 
forms    psychical    influences    are    strikii 
psychotherapy  is  extremely  valuable  in 
stages,  less  so  in  chronic  cases.    Mot 
hulk   large  in  the  etiology  of  the  p9jd 
cases. 

Thyroid  insufficiencies,  other  than 
myxedema,    are    infantilism,    obesity, 
syndromes,  pseudolipomata,  alopecia,  pkc 
loss  nt  hair,  scleroderma,  urticaria,  pro 
curring    herpes,    transitory    edemas,    lu 
asthma,      constipation,      mucous      enter 
acrncyaiiosis,     Raynaud's     syndrome. 
rrvThrmas.   rliinorrlica.   glucose  tolc        n 
lal  instability,  chilliness,  mammary  h 

Thyroid  Instability  (Levi  and  Rot 
From   dyshyporhyroidism :    chilliness,   » 
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>,  depression,  crying,  giddiness,  passing 
leuralgic  pains,  suffocations,  shivering, 
es,  at  menstrual  period.  With  pre- 
dyshyperthyroidism :  thinness,  in- 
l  eyebrow  development,  hot  flashes, 
a,  intestinal  spasms,  irritability,  emo- 

phobias.  inquietudes,  migraine,  asthma, 
sis  dysiaro sis,  tremors.  Mixed  cases: 
,  shivering,  migraine,  frequent  urina- 
raigic  pains,  distractable  reddening  of 
,  catamenia ;  neuralgias,  anxiety,  dilata- 
tlpebral  fissures,  swelling  of  feet,  varia- 
volume  of  the  feet,  tremors,  nervous 
rsterical  attacks. 

hyroids. —  Tetany. —  This  syndrome  is 
raably  related  to  parathyroid  loss  or  de- 
arkinson's  syndrome  (r).  The  view- 
Lundborg  and  of  Gauthier  is  that  this 
t  belongs  here,  and  is  a  hyperfunction 

but  it  rests  on  very  unstable  founda- 

us. —  Vagotonic  Symptoms  of  Basedow 
c(  ?)  :  Profuse  sweating,  palpitation, 
tosis,  eosinophilia,  sensation  of  weak- 

thenia  of  Erb-Goldflam(?)  :  Headache, 
:tcrnal  ophthalmoplegia,  fixed  or  transi- 
iies  principally  of  the  face,  the  neck, 
lie  electrical  reaction. 
ius  Loss:  Idiocy  of  Klose  and  Vogt. 
iy(  ?)  :  Basch. 

irenals. — Addison's  Syndrome  and  Sup- 
nsufficiency :  Asthenia,  arterial  hypoten- 
Drning  nausea  and  vomiting,  lumbar 
lanoderma,  white  lines  on  the  skin, 
*iiy,  abulia,  depression.  At  times 
as,  epileptic  attacks,  tetany,  periodic 
delirium,    mental    confusion,    sudden 

renal-genital  Syndrome :  External  femi- 
sudo-hermaphroditism  with  virile  sec- 
iexual  characters;  suprarenal  virilism; 
hea,  gynecomasty,  adiposis  with  easy 
all  signs  of  feminine  maturity;  hy- 
y  of  the  clitoris,  hypertrichosis  of 
e  type,  masculine  voice,  muscular  and 
hyperasthenia,  active  and  violent  sexual 
1;  arterial  hypertension,  arteriosclero- 
osuria. 

athetic  Paraganglia. —  Chromaffin  cells 
solar  plexus,  aortic  paraganglion  of 
andl,  cardiac  paraganglion  of  Wiesel 
»sner,  Luschka's  carotid  and  coccygeal 
tympanic  paraganglia.  The  syndromy 
affections  of   these  glands   is   entirely 

reas. —  Diabetes  Mellitus :  Glycosuria, 
»  polyphagia,  polydipsia;  neuralgias, 
,  impotency,  constipation,  dry  mouth, 
1,  diminished  perspiration,  atrophy  of 
icles,  abolition  of  the  tendon  reflexes, 
hypertension,  asthenia,  headache,  sus- 
y  to  cold,  perforating  ulcer  of  the  foot, 
s,  comatose  or  apoplectiform  attacks, 
s,  vertigos,  asthmatic  dyspneas,  pseudo- 
aarcolepsy,  depression,  apathy,  hypo- 
i  and  coma. 

*physis.—  Froehlich's  Genital  Adiposity 
ne:  Adiposity,  arrest  of  development  or 
an  of  the  genital  glands,  of  the  genital 
ind  the  corresponding  secondary  sexual 
rs ;  somnolence, 
rome  of   Hypophyseal  Insufficiency  of 


Renon  and  Delille:  Tachycardia,  instability  of 
the  pulse,  arterial  hypotension,  insomnia,  an- 
orexia, distressing  sensation  of  heat,  exaggera- 
tion of  sweat  secretion. 

Acromegaly:  aA  simple  hypertrophy,  not 
congenital,  of  the  upper  and  lower  extremities 
and  also  cephalic,9  headache,  amenorrhea,  ten- 
don reflexes  increased,  arrhythmia,  syncope, 
perspiration,  polyuria,  glycosuria,  sensitiveness 
to  cold,  neuralgias,  acroparesthesia,  cramps, 
lancinating  pains,  lassitude,  irritability,  de- 
pression. 

Gigantism:  *  Acromegaly  of  the  subjects  in 
the  epiphyseal  cartilages  which  have  not  yet 
ossified,*  impotency,  amenorrhea,  indolence,  in- 
fantilism, abulia,  asthenia,  glycosuria,  polyuria. 

Diabetes  Insipidus  (?)  :  Polyuria,  polydipsia. 

Pineal. —  Genital  Macrosomia:  Abnormal  in- 
crease in  height,  premature  genital  and  sexual 
development  with  secondary  sexual  characters, 
hypertrichosis,    exaggerated    mental    precocity. 

Pineal  Adiposity:  Diffuse  obesity. 

Choroid  Plexus. —  Hydrocephalus :  Hyper- 
tension of  the  cerebrospinal  fluid,  rapid  develop- 
ment, nervous  and  mental  syndrome  of  ventric- 
ular hypertension,  obnubilation,  idiocy. 

Oi'aries. —  Infantilism :  Amenorrhea,  absence 
of  secondary  feminine  characters,  obesity,  de- 
ficiency of  hair,  childishness. 

Acquired  ovarian  insufficiency:  (a)  Periph- 
eral vasodilatation,  subjective  crises  of  heat, 
sweating,  continuous  or  paroxysmal  tachy- 
cardia, palpitations,  arterial  hypertension,  in- 
somnia, severe  headache,  facial  neuralgia,  lum- 
bago, neuromuscular  asthenia,  memory  insta- 
bility, irritability,  enervation,  nystericaf  crises; 
exaggeration  of  the  sexual  instinct(?),  more 
often  absent  or  inverted;  obesity,  restlessness, 
r.nxiety,  phobias,  impulsions,  gastrospasm, 
constipation,  vomiting,  vertigo,  syncope. 

(b)  ^Vagotonic  crises*  before  the  menses 
and  at  the  beginning  of  pregnancy,  pallor,  tend- 
ency to  syncope,  nausea,  vomiting,  constipation, 
diminished  arterial  tension,  pulse  rather  slow, 
oculocardiac  reflex  positive,  Samogyus'  sign, 
psychic  depression  particularly  connected  with 
the  development  of  the  corpus  luteum.  These 
crises  occurring  before  menstruation  or  at  the 
beginning  of  pregnancy  must  not  be  confused 
with  the  reactionary  dyshyperthyroidism  of  the 
menopause  marked  by  flashes  of  heat,  sweat- 
ing, hypertension,  paroxysmal  tachycardia,  pal- 
pitations, anxiety. 

•Hyperovaria*  (Dalche)  :  Precocious  pu- 
berty, copious  menstruation,  pain  before  and 
during  the  first  days  of  the  period,  intermen- 
strual leucorrhea,  developed  sexual  instinct, 
well-marked  eyebrows,  thinness,  pallor,  small 
breasts,  large  pelvis,  rounded  lower  limbs  con- 
trasted in  size  with  the  upper  ones,  arterial 
hypotension,  craving  for  movement  and  action, 
enervation,  tendency  to  loquacity,  erotic  crises. 

Testicles. —  Infantilism :  Defective  develop- 
ment of  the  male  genital  organs,  absence  of  sec- 
ondary sexual  characters,  obesity,  deficiency'  of 
hair,  length  of  the  lower  limbs,  small  cranium, 
childishness. 

Acquired  Testicular  Insufficiency:  Increase 
in  height,  diminution  of  the  pilous  system, 
glabrous  state  of  the  body,  tendency  to  obesity, 
gynecomasty,  frigidity,  impotency,  senility, 
arterial  hypertension (  ?),  asthenia. 

The  types  of  testicular  insufficiency  accord- 
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ing  to  Kchattus  and  Gravicr  arc:  (a)  The 
sterile.  (/')  Kunuchoid  gigantism,  because  the 
internal  .secretion  of  the  testicle  is  established 
late.  In  this  case  there  is  a  prolonged  infan- 
tilism, (r)  Kumichism  by  castration  char- 
acterized by  gigantism  and  infantile  appearance. 
The  secondary  sexual  characters  do  not  appear. 
(</)  The  reversive  infantilism  of  (iandy,  where 
simply  a  sort  of  asexual  condition  is  noticed, 
with  attenuation  of  secondary  sexual  characters 
and  a  certain  degree  of  obesity,  with  late  testic- 
ular difficulty  in  the  adult. 

Dyshyperdiastcmatia:  Lower  limbs  short  and 
cranium  very  large,  pilous  system  well  de- 
veloped, especially  the  mustache,  thinness,  per- 
sistence of  vouth,  a  degree  of  arterial  hyper- 
tension, virile  character,  activity,  moral  and 
physical  energy. 

Prostate. —  Prostatic  Insufficiency:  Asthenia, 
diminution  of  potency,  neurasthenia,  at  times 
suicide. 

Hypertrophy  of  Prostate:  Arterial  hyper- 
tension, retardation  of  the  heart,  cerebral 
hemorrhages,  genital  excitation. 

Pluriglandular  Syndromes. —  Basedow's 
disease  with  thymic  hypertrophy  and  vagotonic 
symptoms;  sclcrodermia  and  tetany,  amenor- 
rhea ;  Addison's  syndrome ;  acromegaly,  etc. 

Nfyxcdematous  with  Thymic  Hypertrophy. 
Tetany,  acromegaly,  Addison's  syndrome, 
amenorrhea,  infantilism,  mammary  hypertro- 
phy, etc. 

Acromegalic  or  ovarian  insufficiencies  with 
various  disturbances,  psychic,  nervous,  vaso- 
motor, trophic,  etc.,  connected  at  one  time  with 
the  myxedematous,  at  another  with  the  Base- 
dowian  series. 

Ovarian  Predomifiance. —  Thyroid  Reaction 
to  Ovarian a  Insufficiency:  Tachycardia,  palpita- 
tions, perspiration.^  nervous  irritability,  vertigo, 
scanty  urination,  trembling,  anxiety,  etc. 

The  differences  between  these  nervous  mani- 
festations and  the  picture  of  the  attenuated 
forms  of  exophthalmic  goitre  are  very  slight, 
savs  Laignel-I-avastine.  This  pathogenic  con- 
ception permits  of  important  therapeutic  results; 
one  may  a>k,  for  example,  whether  the  anti- 
Basedowiau  therapy  with  hematothvroidin 
would  not  be  of  advantage  in  the  nervous  and 
psychic  disturbances  of  the  normal  menopause 
which  repeat  one  feature  after  another  of  the 
Bascdowiau  series. 

I>> sh\ perovaria  of  the  Hypothyroid:  Antici- 
pation, prolongation  and  copiousness  of  the 
incuses,  menorrhagia,  metrorrhagia. 

77i Vi i- urii riii ii  Pistur  bonces  of  the  Same 
Sitiuifitarm:  -  Kither  ovarian  insufficiency  in 
the  myxedcmai oils  series,  or  the  dyshypemva- 
rian  in  the  Basedow ian  series;  in  either  case  the 
lie r\ oils  disturbances  of  the  dystliyroid  are 
niiHlihVd  by  all  the  factor.*  ut'  the  ovarian 
i  lr.  l hni.  whatever  tbev    inav    be 

Hyfof  l:\veal  Predominance.—  Tnfantile 

riant",  with  their  cluneal  varieties:  feminism, 
i  uiiiit'hiMii.  cryptorchidism,  feminine  p«rudo- 
luTin.ijtlinxlitiMn,   mental   infantilism. 

.\crnmrgalii**  with  deficiency  syndromes, 
myxedema,  infantilism,  amenorrhea.  obesity, 
.iMheiiia. 

■Vcnimegalii'H  with  syndromes  of  hyperactiv- 
ity mi-re  "r  Ii*-*  virion*,  synercetir  or  siibstitu- 
!:■.!■.  *iivtib  i-r  exophthalmic  goitre,  artrrinl 
bvjiri  ien-i«in  and  atheroma,  lacteal  <ecreiioii 


Suprarenal  Predominance. — Addisonian  with 
amenorrhea,  impotence,  chilliness,  tetany  or,  on 
the  other  hand,  exophthalmic  goitre. 

Very  often  Basedowians,  acromegalics, 
giants,  with  spontaneous  glycosuria,  alimentary 
or  merely  adrenal,  the  latter  making  it  possible 
in  certain  cases  to  suppose  a  certain  degree  of 
suprarenal  hyperactivity. 

Without  Marked  Predominance. —  The  cast 
of  Claude  and  Gouge  rot  is  an  example:  Lost 
of  sexual  characters,  countenance  old-looking, 
skin  thickened,  wrinkled,  pigmented;  chilli  neu. 
absence  of  perspiration,  asthenia,  arterial  hypo- 
tension, tetany;  testicular,  prostatic,  suprarenal, 
thyroidal  and  perhaps  parathyroidal  atrophy. 
Consult  Jclliffe  and  White,  *  Diseases  of  the 
Nervous  System*  (3d  ed.,  1919;  chap.  Ill,  'The 
Kndocrinopathies* ). 

Smtth  Ely  Jellipfc.  M.D. 

SYNERGISM,  the  co-operation  of  maa 
with  God  in  the  act  of  his  conversion ;  the  tens 
was  first  employed  to  designate  tne  relation  of 
man  to  the  Holy  Spirit  in  the  work  of  conver- 
sion, as  defined  by  Melanchthon  in  the  'In- 
terim* (1548).  Luther,  in  his  commentary  on 
Genesis,  allows  to  man  no  part  whatever  in  this 
act :  tfIn  things  spiritual  and  divine  which  re* 
late  to  the  salvation  of  the  soul,  man  is  like 
the  pillar  of  salt  into  which  Lot's  wife  urai 
transformed;  nay  he  is  like  to  a  Mock  and  i 
stone,  a  lifeless  statue  which  has  no  use  of 
eyes,  mouth,  of  any  of  the  senses,  or  of  the 
heart.0  Melanchthon's  doctrine  (which,  how- 
ever, he  soon  retracted)  was  that  *God  does 
not  deal  with  man  as  with  a  block,  but  draw* 
him  so  that  his  will  co-operates*;  it  was 
term  of  co-operation  that  Rave  to  Melama- 
thon*s  doctrine  the  title  Synergism. 

SYNESIUS,  sl-ne  sht-us,  Keoplatonist  : 
losopher :  b.  Cyrene,  370  a.d.  ;  d.  about  415. 
studied  in  Alexandria,  where  he  was  the  frieaf 
and  pupil  of   Hypatia   (q.v.).     In  40°  he  i 
baptized  in  the  Christian  Church  and  the  lu«- 
lowing  year  consecrated  bishop  of  Pto1emais.il 
North  Africa.     His  philosophical  views  are  ex- 
pounded   in    his    writings, —  homilies,    letten 
hymns  and  other  literary  works.     In  these 
exhibits  multifarious  learning,  keenness  of  in- 
tellect and  a  glowing  style.    The  Christian  dot* 
mas  which  seem  to  conflict  with  his  philosoph- 
ical   views    iie    explains   allegorically.    Coflsak 
Migne.    'Patrologia    Grarca1    (Vol.   66,    1859); 
Volkmann,     'Syncsius    von    Kyrene'     (1869); 
Crawford,  \V.  S..  4Synesius  the  Hellene1  (Loa- 
dmi  lr/01 1  :  Gardner,  A.,  'Sviiesius  of  Cvrene' 
(ib.  1886). 

SYNGE,    sing,    John    Millington,    Irak 

dramatist :  b.  Newtown  Little,  near  Rath- 
farnham,  IS71 ;  d.  24  March  1909.  He  receive* 
bis  education  at  Trinity  College,  Dublin,  where 
1  e  w  a-  graduated  in  18^2.  For  about  sexes 
\<-:tr<  he  studied  music  in  Germany  and  laa- 
images  in  Germany,  Italy  and  France.  He 
-pint  several  years  in  the  Latin  Quarter  of 
Pari-  where  he  gave  his  attention  to  Ac  Stwb 
of  decadent  French  literature,  especially  to 
Ilaudelairc  He  accomplished  little  in  Paris  bat 
hi  ing  meanwhile  interested  in  Ireland,  in  WW 
William  Hurler  Yeats  persuaded  him  to  aban- 
don his  effort*  as  a  French  lite  ran'  critic  and 
-imlv  tin-  uncial  tvpes  manners  and  customs  of 
the  inhabitants  of  the   Aran   Islands,  a  people 
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1  retained  their  primitive  Celtic,  culture. 
lly  settled  in  Dublin  where  he  became 
he  literary  advisers  to  the  Abbey  Thea- 
where  he  produced  his  dramas.  These 
arkable  for  the  angry  protests  and  dis- 

which  they '  provoked  when  produced 

1  and  in  the  United  States.  His  first 
*  <In  the  Shadow  of  the  Glen>  (1903)  ; 
1  by  <  Riders  to  the  Sea.>  <The  Tink- 
:dding,>  although  written  in  1902,  was 
duced   until   1909.      <The  Will   of   the 

a  tragic-comedy  (1905),  was  performed 
lan  at  Berlin  in  1906.  In  1907  appeared 
layboy  of  the  Western  Worlds  about 
here  arose  violent  discussion  and  pro- 
ome  critics  hail  it  as  the  best  comedy  in 

since  Sheridan,  while  in  Ireland  it  is 
i  as  a  savagely  ironical  treatment  of  a 
i  more  frequently  found  in  Baudelaire 

contemporary  peasant  life  in  Ireland. 

►lays  have  a  wonderful  diction  and  set 

lion  for  that  peasant  drama  which  be- 

e  most  prominent  feature  of  the  Abbey 

In    design    and    substance,    however, 

dramas  are  of  the  Gallic  decadence, 
to  the  Sea,*  perhaps  the  least  objection- 

mutaio  nomine,  Pierre  Loti's  <Pecheurs 

e,>  in  an  Irish  setting.    The  dominant 

cThe  Well  of   the  Saints>    (1905)    is 

play  of  Clemenceau's.  The  story  of 
hadow  of  the  Glen)  is  found  in  Vol- 
Zadig,J  and  the  notorious  *  Playboy  of 
stern  World*  is  merely  a  dramatization 
>rk  of  Baudelaire.  The  form  and  tone 
>lays  of  Synge  are  no  less  foreign  than 
stance;  there  are  frequent  sneers  at  the 
and  religious  practices  of  the  Irish,  and 
t  Playboy*  are  several  blasphemous  ut- 
i;  the  characters  of  the  latter  are  devoid 
emblance  of  good,  and  their  sole  moral 
is  «fear  of  Father  Reilly  *  In  short, 
is  amuch  Maeterlincked,  Baude laired 
enized,  but  Gaelicized  not  at  all."     As 

their  dramatic  and  literary  value,  how- 
is  admitted  tjiat  these  plays  possess  a 
beauty.  The  talk  of  the  Irish  peasant 
mes  shot  through  with  a  queer  poetic 
tiveness.  It  abounds  in  quaint  terms, 
ind  images  unknown  to  English.  These 
ities  Synge  has  reproduced  and  accen- 

And  it  is  little  wonder  that  to  audi- 
trangers  to  the  Gaedhaltacht  his  work 
appeal  with  a  sense  of'delighttul  fresh- 
id  originality.  Synge's  peasants  are 
through  a  distorted  medium.  He  him- 
l  admitted  in  private  life  that  the  Con- 
usant whom  he  put  upon  the  stage  was 

peasant  as  he  existed  in  real  life,  but 
iter's  own  literary  fancies  set  amid 
it  surroundings.  Consult  article  by 
'Donoghue  (in  Irish  Daily  Independent, 
.  1911)  in  which  he  points  out  the  for- 
jrces  of  Synge's  plots;  O'Neill,  George 
th  Catholic,  23  Dec.  1911);  America 
fork,  issues  September-October  1911); 
T.  B.,  *J.  M.  Synge  and  the  Ireland  of 
tie*  (New  York  1912).  See  Irish  Lit- 
Revival;    Playboy    of    the    Western 

Riders  to  the  Sea. 

[GENETIC,    a    term    applied    to    ore 

that  have  been   formed  at  the  same 

the  enclosing  rocks,  as  for  example  the 

ded  iron  ores  of  the  Birmingham  region 


in  Alabama,  which  were  formed  as  sediments 
during  the  Clinton  (q.v.)  epoch.  Epigenetic 
deposits,  on  the  other  hand,  were  introduced 
after  the  enclosing  rocks  were  formed.  Any 
vein  of  ore  would  then  obviously  be  epigenetic. 
See  Ore  Deposits;  Economic  Geology. 

SYNGNATHIDiE.    See  Pipe-fishes. 

SYNNOVE  SOLBAKKEN,  sin  neve;  sol- 
bak'ken,  a  peasant- romance  by  Bjornstjerne 
Bjornson,  was  published  in  1857.  Without  any 
knowledge  of  Auerbach's  ( Schwarzwalder 
Dorfgcschichten>  or  George  Sand's  country 
tales,  Bjornson  introduced  this  very  type  of  the 
short  story  in  Norwegian  literature.  His 
thorough  knowledge  of  the  peasant  class  and 
his  study  of  the  old  sagas  furnished  the  ma- 
terial on  which  his  peasant  stories  are  based. 
*  Synnove  Solbakkeri*  met  with  instant  acclaim 
and  has  been  translated  into  most  European 
languages.  Thorbjorn,  the  hero  of  the  story, 
is  a  peasant's  son,  and  Synnove,  the  heroine, 
is  a  peasant's  daughter.  Thorbjorn  has  a  fiery 
temper,  in  fact,  he  is  something  of  a  savage 
and  must,  therefore,  pass  through  a  hard  or- 
deal before  he  can  become  a  fit  husband  for 
the  gentle  and  lovable  Synnove.  This  bitter 
experience  tests  the  devotion  of  the  young  peo- 
ple for  one  another  and  contributes  to  bring 
everything  to  a  happy  conclusion.  Bjornson 
idealized  the  peasants  of  his  country.  This  is 
due  partly  to  his  fondness  for  the  old  sagas, 
partly  to  his  own  poetic  temperament  His 
peasant  types  are  decidedly  above  the  average  in 
poetic  endowment.  They  are  often  able  to  ex- 
press their  feelings  in  beautiful  poetry,  as 
Synnove  did  when  she  received  Thorbjorn's 
letter  written  on  his  sick-bed.  Bjornson's 
peasants  are  noted  for  terse  speech  and  this 
trait,  too,  is  in  imitation  of  the  saga  style, 
for  Bjornson  wanted  to  show  that  the  peasants 
of  to-day  had  more  faithfully  than  any  other 
class  in  modern  society  preserved  the  tradi- 
tions of  a  historic  past.  Consult  Jaeger,  Henrik, 
^llustreret  norsk  Literatur  historie*  (II,  589-1 
639  and  711-768);  Brandes,  Georg,  <Det 
Moderne  Gjennebruds  Macnd)  (pp.  1-69,  trans, 
by  Mary  Morison  in  a  volume  entitled  (Henrik 
Ibsen.  Bjornstjeme  Bjornson.  Critical  Studies, 
by  Georg  Brandes,*  1899). 

Joseph  Alexis. 

SYNOD,  an  ecclesiastical  deliberative  and 
legislative  assembly.  The  word  is  synonymous 
with  council,  but  oecumenical  assemblies  are 
commonly  called  councils  and  minor  ecclesias- 
tical assemblies  synods,  though  these  are  also 
styled  councils.  A  diocesan  synod  is  composed 
ota  bishop  and  the  clergy  of  a  diocese ;  a  pro- 
vincial synod,  of  an  archbishop  (or  metro- 
politan) and  the  bishops  suffragan  to  him; 
a  national  synod  of  all  the  metropolitans  and 
bishops  of  a  nation.  In  the  Presbyterian  Church 
synods  are  courts  of  review  immediately  su- 
perior to  the  presbyteries  and  consist  of  all 
the  ministers  and  elders  who  are  members  of 
a  number  of  contiguous  presbyteries;  the  su- 
preme council  of  the  Presbyterian  Church  is 
the  General   Assembly. 

SYNODICAL  PERIOD,  is  the  period 
between  two  successive  conjunctions  or  opposi- 
tions of  a  planet  with  the  sun,  as  observed 
from  the  earth.  A  synodical  month  is  a  luna- 
tion, being  the  period  from  full  moon  to  next 


176 


SYNONYMS  — SYNTHESIS,  CHEMICAL 


full  moon  or  from  new  moon  t<>  next  new 
moon.  A  synodical  month  is  £)  days,  12  hours, 
4-4  minute*.  2.37  seconds. 

SYNONYMS,  words  of  the  same  language 
which  are  the  precise  equivalents  of  each  other; 
in  popular  acceptation,  words  sufficiently  alike 
in  general  signification  to  be  liable  to  be  con- 
founded, 1ml  yet  so  different  as  to  require  to 
be  distinguished  arc  synonyms.  The  following 
pairs  of  words  are  pairs  of  synonyms:  teacher, 
instructor;  resemblance,  similarity;  supposition, 
hypothesis;  beginning,  commencement.  But 
words  commonly  regarded  as  synonymous  are 
seldom  perfectly  so,  as  is  seen  in  works  on 
synonyms.  There  is  always  goin£  on  in  a  lan- 
guage a  process  of  "desyuonymization*  which 
tends  to  restrict  one  member  of  a  synonymous 
pair  to  one  meaning,  the  other  to  another. 
For  example,  "wave"  and  "billow*  originally 
meant  precisely  the  same  thing;  but  "billow* 
is  now  restricted  to  poetical  use,  while  wave  is 
used  chiefly  in  practical  matters.  The  study 
of  synonyms  is  a  valuable  intellectual  discipline 
in  itself,  apart  from  consideration  of  its  high 
importance  as  a  guide  to  the  right  use  of  words. 
"The  habit  of  thorough  investigation  into  the 
meaning  of  words,  and  of  exact  discrimination 
in  the  use  of  them,  is  indispensable  to  precision 
and  accuracy  of  thought,  and  it  is  surprising 
how  soon  the  process  becomes  spontaneous,  so 
that  one  often  finds  himself  making  nice  and  yet 
sound  distinctions  between  particular  words 
which  he  has  never  made  the  subject  of  critical 
analysis.*1  Consult  Crabbe,  (ieorge,  'English 
Synonyms'  (new  ed.,  New  York  1H*>1 )  r 
Feniald.  'English  Synonyms  and  Antonyms* 
(ib.  1K%)  ;  Ordwav,  E.  R,  'Svnonvms  and 
Antonyms'  (ib.  'V>U)  ;  Roget,  1\  M.. 
•Thesaurus  of  English  Words'  (new  ed.,  ib. 
1()14)  ;  Smiih.  C.  !..  'Svnonvms  Discriminated1 
(Jd  ed.,  I'WS). 

SYNOPTIC  GOSPELS,  those  called  of 
Matthew,  Mark  and  Luke,  which  regard  events 
generally  from  the  same  point  of  view  and 
present  strong  resemblance  to  each  other.  Four 
lnpothcscs  ha\e  been  offered  to  account  for 
the  correspondences  of  the  synoptics:  (1) 
Derivation  from  some  common  written  original. 
(2)  Priority  of  one  of  the  three  and  recurrence 
to  that  by  the  authors  (if  the  other  two.  (3) 
Derivation  of  all  three  from  the  same  source 
in  oral  tradition.  (4)  Derivation  of  all  three 
from  the  oral  tradition,  but  consultation  of 
Matthew's  gospel  by  Mark;  of  Matthew  and 
Mark  by  l.uke.     See  Hiiu.k. 

SYNOVIAL  MEMBRANE,  the  membrane 
lining  the  \arioii<  jninis  or  aiiirulatioiis  and 
which  secretes  a  peculiar  fluid  ■■the  s\no\ial 
fluid  t'ur  the  due  lubricatnm  of  the  joint. 
See    foi\i;    Mimiikxm:    Ak'IIIHMIS. 

SYNOVITIS.  See  \kiiikims;  Joints 
SYNTAX,  :>;  iji..a)i:ii:iff .  propi-r  ai  raiikie- 
ineTiT  o1  word-  undi  r  established  rules  ami  ac- 
n:«!:Tit"  in  tin  !"  »?  U-. lire  in  order  to  express 
ide.t-  \  word  e\pre--es  a  single  nntioii.  but 
b\  i:»i!:  !■«  '::\\r  more  than  an  articular  sound 
:i;::!;..t'::i.,  I'k.  tin  •  r\  «•:  animals,  .i  wish  «n  a 
■tel  t:*:  A  -:i  ■-  -  - 1« »n  of  "•neb  sounds,  pmpeilv 
.L!!;iik'.'!  .i-  !  .<:ii«'tiil  t'n!  tin  expti'ssiiiii  of 
:•!' .is,  '  ni-ir.-  -  '..-.:.*  "iiaKc.  The. tit  o'"  musMiui- 
r.  -i  -  :  :  ■  —  : -.  dun  fun,  \u>'.  li  s«.  importaui 
tli. in   :ht  pnwi  :    !■■    spi-i  i'h  ;   it   i-  ind«  eil  the  in- 


tellectual part  of  language  and  a  charactcriitic 
of  reason.  The  first  step  in  sy.itax  is  the  analy- 
sis of  sentences ;  a  clear  perception  ot  the 
mutual  relations  of  the  several  member*  of  a 
sentence  makes  the  usual  rules  of  syntax  appear 
self-evident  truths  and  in  most  casta  super- 
fluous.  See  Grammar;  Philology. 

SYNTHESIS  (Lat.  synthesis,  from  Gk 
<ri<i4fattct  combination,  composition),  the  com- 
bination of  individual  objects  or  elements  oi 
thought  into  a  whole.  Thus,  by  synthesis,  scpa- 
rate  propositions  are  combined  into  a  system, 
or  simple  concepts  into  compound  and  complex 
ones.  In  this  manner  one  recognizes  that  vari- 
ous properties,  taken  together,  constitute  the 
characteristics  of  some  one  object.  The  proc- 
ess, however,  does  not  destroy  the  identity  of 
the  component  parts,  hut  merely  correlates  them 
into  a  unity.  It  is,  therefore,  the  opposite,  or 
complement,  of  analysis  (qv.)f  which  is  the 
process  of  distinguishing  within  some  given 
object  the  various  characteristics  of  that  object, 
without,  however,  destroying  its  unity.  Hence, 
the  name  synthesis  is  applied  in  mathematics 
and  philosophy  to  a  process  of  reasoning  work- 
ing to  a  conclusion  from  propositions  that  have 
already  been  demonstrated,  or  principles  thai 
have  previously  been  assumed  or  established. 

SYNTHESIS,  Chemical.  The  building  op 
or  formation  of  chemical  compounds  from  their 
elements  or  groups  of  their  elements.  The  op- 
posite of  analysis,  one  meaning  of  which  is  the 
breaking  up  or  decomposition  of  a  chemical 
compound  into  its  elements.  Thus  the  forma- 
tion of  water  from  its  elements  hydrogen  and 
oxygen  is  synthesis,  while  the  decomposition 
of  water  into  hydrogen  and  oxygen  i*  analysis. 
Many  of  the  most  important  manufacturing 
processes  are  svnthetical.  The  synthesis  of 
compounds  from  their  individual  elements  is  oi 
great  scientific  but  of  little  technical  interest 
However,  the  recent  synthetical  process  of  unit- 
ing moist  nitrogen  and  oxygen  to  form  nitric 
acid  by  use  of  the  electrical  discharge  bids  fair 
to  be  of  great  interest  to  mankind  because  of 
the  use  of  nitrates  as  fertilizers.  The  syn- 
thesis of  compounds  from  groups  ot  their  ele- 
ments is  of  very  great  industrial  importance 
Sometimes  only  a  sing-e  and  simple  chemical 
reaction  is  required,  as,  for  example,  the  action 
of  water  on  quicklime  to  form  slaked  lime, 
while  others,  such  as  the  manufacture  of  in- 
digo from  naphthalene,  require  many  and  com- 
plicated changes.  There  is  a  great  difference  as 
to  the  east'  with  which  elements  or  groups  oi 
( lem* -nts  unite  to  form  comjiounds.  Some  unite 
readily  under  ordinary  atmospheric  conditions 
of  temperature  and  pressure,  while  others  may 
require  the  action  of  heat,  light,  electricity. 
presence  of  water,  etc.  Phosphorus  and  iodine 
unite  the  moment  they  come  in  contact.  Phosr 
phorus  and  oxygen  unite  slowlv  at  ordinary 
•empcraintcs  Imt  with  violence  it  the  tempera- 
tun  is  i.tisrd;  sulphur  and  iron  do  not  act  at  all 
.it  room  teinpetatiin'  but  do1  so  when  heated 
highly;  hyilrnm  u  and  chlorine  do  not  act  m 
-he  dark  at  ordinary  temperatures  hut  do  so 
with  <-\plos:\e  \  inlet  ire  it'  exposed  to  the  light ', 
ammnui.i  and  hydnichloric  acid  or  the  mixture 
ot  1 1.  .iil-ouati  n:  soda  and  cream  of  tartar 
r.si  d  iii  baking  p"wdir  do  not  react  when  dry 
!-i:t  do  sU  in  the  presence  of  water. 
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to  1828  it  was  thought  that  all  organic 
il  compounds,  those  formed  in  or  pro- 
\y  animals  and  plants,  could  not  be  pre- 
1  the  laboratory  by  synthetical  processes. 
ion  of  a  avital  principle*  or  wvital  force* 
Might  to  be  necessary.    Wohler  showed 

be  not  true  when  (1828)  he  prepared 
l  organic  substance  produced  by  animals, 
mmonium  cyanate.  Since  that  time  an 
e  number  of  other  organic  substances 
•een  prepared  by  synthetic  processes, 
f  the  well-known  ones  are  oil  of  winter- 
indigo,  caffeine,  alizarine,  etc.  The  pro- 
ised  in  synthesis  have  been  so  thoroughly 

that  the  chemist  has  only  to  find  out  the 
hemical  structure  of  a  compound  to  be 
prepare  it  in  the  laboratory.  Sometimes 
iboratory  processes  are  too  costly  to  be 
nical  importance,  but  often  they  are  of 
Dmmercial  value.  See  Indigo;  Alizarin. 
ly  substances  are  prepared  by  synthesis 
vrcr  existed  in  any  plant  or  animal.  They 
-cly  laboratory  products.  To  this  class 
most  dyestuffs,  many  valuable  medicines 
arge  number  of  perfumes  and  flavoring 
ces.  Consult  Berthelot,  P.  K  M.,  (La 
e  chimique)  (Paris  1876)  ;  Posner,  The- 
Lehrbuch  der  synthetischen  Methoden> 
g  1903)  ;  Lassar-Cohn,  ^rbeitsmethoden 
anisch-chemische  Laboratories  (2  vols., 
rg  1907). 

PHI  LIS.  This  is  a  general  infectious 
,  chronic  in  character,  which  may  be 
nicated  through  inoculative  contact  or 
itted  by  inheritance.  In  the  acquired 
t  first  produces  at  the  point  of  inocula- 
specific  lesion  termed  the  chancre,  fol- 
by  a  gradual  infection  through  the  com- 
ting  lymphatic  vessels  and  eruptions 
tie  skin  and  mucous  membranes.  Later, 
lay  develop  in  the  connective  tissue,  or  in 
rt  of  the  body,  adventitious  new  growths 
may  undergo  suppurative  or  destructive 
s. 

history  of  syphilis  is  shrouded  in 
ty;  certain  writers  have  sought  to  trace 
zin  back  to  a  remote  antiquity.  It  is 
1  that  syphilis  was  well  known  to  the 
s,  and  that  descriptions  of  morbid  con- 
applying  to  this  disease  are  found  in  the 
in  Egyptian  papyri,  Assyrian  and  Baby- 
inscriptions,  as  well  as  in  the  ancient 
s  and  Japanese  literature  and  the  books 

Vedas.  The  evidence  which  connects 
>  with  these  ancient  historic  records  is 
indefinite  and  inconclusive.  Our  actual 
dge  of  syphilis  dates  from  the  appear- 
f  the  disease  in  Europe  about  the  year 
nd  there  is  much  evidence  to  show  that 
ease  was  native  in  South  America  and 
ought  to  Europe  by  Columbus*  sailors, 
can  be  no  question  that  gonorrhoea  and 
ive  affections  of  the  genital  organs  re- 

from  sexual  debauch  and  uncleanliness 
rell  known  and  frequently  spoken  of  by 

writers.  With  the  irruption  of  syphilis 
ipe  toward  the  close  of  the  15th  century, 
;  widespread  extension,  the  identity  of 
fioea  was  swallowed  up  in  the  greater 
mce  of  this  newer  and  more  formidable 
During  a  long  period  all  diseases  of 
tital  organs  were  regarded  as  identical  in 
and  nature.    This  doctrine  reigned  prac- 


tically supreme  for  more  than  three  centuries 
and  was  not  definitely  overthrown  until  1838. 
At  the  present  time  we  recognize  that  under  the 
general  term  *  venereal®  arc  comprehended  three 
distinct  diseases,  independent  in  origin  and  na- 
ture, namely,  gonorrhoea,  chancroid  and  syphilis. 

Cause. —  Since  1905  the  cause  or  etiology  of 
syphilis  has  assumed  an  entirely  new  phase. 
Previous  to  that  time  it  was  very  strongly  sus- 
pected, especially  by  those  who  had  followed 
the  development  of  the  science  of  bacteriology, 
that  the  cause  must  be  associated  with  some 
variety  of  specific  micro-organism,  as  was  the 
case  with  so  many  other  infectious  diseases. 
The  history  and  clinical  phenomena  of  the  dis- 
ease all  pointed  in  that, direction.  Everything 
seemed  to  favor  such  a  theory  and  there  was 
apparently  nothing  from  the  bacteriological 
point  of  view  which  could  be  urged  against  it. 
In  1905,  after  careful  investigation  of  the  pri- 
mary and  secondary  lesions  in  70  successive 
cases  of  syphilis,  Scnaudinn  announced  that  he 
had  succeeded  in  finding  in  each  of  them  a 
spirillum  or  spirochete  which  he  named  spiro- 
cnaeta  pallida.  (This  organism  is  also  known 
as  Treponema  pallidum).  This  should  be 
classified  as  a  protozoon.  When  regarded  as  a 
protozoon  it  is  described  as  one  of  the  flagel- 
lated mastigophora  which  is  characterized  mor- 
phologically by  a  long  slender  body  with  nu- 
merous corkscrew-like  coils  and  a  flagellum  at 
each  extremity.  Upon  the  protozoon  supposi- 
tion it  is  the  pathogenic  parasite  of  syphilis. 

The  findings  of  Schaudinn  were  confirmed 
by  Hoffman  and  others,  and  additional  in- 
vestigations were  made  by  Metchnikoff  at  the 
Pasteur  Institute.  Some  of  the  higher  apes 
were  successfully  inoculated  with  the  organism, 
the  results  being  especially  satisfactory  with  the 
chimpanzee.  Various  methods  of  staining  have 
been  used  with  this  organism.  In  the  Lcvaditi 
method  the  spirochetal  appear  as  dark  spirals 
upon  a  pale  yellow  background,  and  when  a 
weak  counterstain  is  used  they  can  frequently 
be  detected  in  great  numbers  in  the  liver  cells. 
They  have  also  been  found  in  the  tissues  of  the 
lungs,  spleen  and  heart. 

General  Course  and  Character  of  the  Dis- 
ease.—  Syphilis  bears  a  certain  resemblance  to 
the  infectious  fevers,  as  smallpox,  measles,  etc., 
in  its  incubation,  mode  of  development  and  the 
appearance  of  a  characteristic  eruption.  In  the 
.  majority  of  cases  the  phenomena  of  syphilis 
develop  with  a  certain  order  or  regularity  which 
admits  of  its  division  into  periods  or  stages, 
known  as  the  primary,  secondary  and  tertiary 
stages.  After  the  introduction  of  the  virus 
there  is  no  appreciable  evidence  of  its  action 
during  a  period  more  or  less  prolonged,  from 
two  to  fi\c  weeks,  on  the  average  28  days. 
This  period  is  termed  the  period  of  primary  in- 
cubation or  the  incubation  of  the  chancre.  At 
the  expiration  of  this  period  there  appears  at 
the  point  of  entrance  of  the  virus  the  chancre, 
which  is  termed  the  initial  or  primary  lesion  of 
svphilis.  This  primary  lesion  constitutes  for  a 
time  the  sole  sign,  the  unique  expression  of  the 
disease.  After  the  appearance  of  the  chancre 
there  ensues  a  period  of  six  to  seven  weeks, 
termed  the  period  of  secondary  incubation. 
During  this  period,  the  lymphatic  glands  near- 
est the  chancre  undergo  an  indolent  enlarge- 
ment, constituting  what  is  termed  the  bubo  of 
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syphilis  After  the  second  incubation  the  dis- 
ease is  said  to  become  constitutional,  although 
it  is  not  definitely  known  at  what  precise  lime 
generalization  of  the  virus  takes  place.  Not 
infrequently  there  is,  during  this  period,  some 
evidence  of  constitutional  disturbance  —  head- 
ache, neuralgia  and  febrile  disturbance,  more 
or  less  pronounced  —  which  ushers  in  what  are 
recognized  as  the  constitutional  signs  of  syphi- 
lis, in  the  shape  of  eruptions  upon  the  cuta- 
neous surface  or  the  mucous  membranes. 

The  secondary  stage  of  syphilis  is  usually 
from  18  months  to  two  and  a  half  years  in 
duration.  The  secondary  eruptions  are  not 
continuously  present,  but  come  out  in  successive 
crops.  The  completion  of  this  stage  may  mark 
the  definite  end  of  the  disease,  or  there  may 
succeed  the  tertiary  stage,  characterized  by  the 
appearance  of  gummatous  formations  which 
may  affect  the  sub-cutaneous  tissues,  the  peri- 
osteum, the  bones  and  the  internal  organs  of 
the  body.  The  duration  of  this  stage  is  practi- 
cally indefinite.  The  tertiary'  lesions  may  con- 
tinue to  recur  for  5,  10  lo  15  years,  or  even  dur- 
ing tile  lifetime  of  the  individual.  This  division 
of  syphilis  into  stages  is  somewhat  artificial. 
It  does  not  always  pursue  this  regular  and  me- 
thodic course  with  an  orderly  procession  of  sec- 
ondary and  tertiary  lesioni;  there  is  not  always 
a  sharp  limitation  between  the  stages.  Second- 
ary manifestations  may  continue  to  recur  for 
several  >  cars. 

Syphilis,  as  we  comprehend  it  to-day,  has  a 
much  graver  significance  in  its  relation  to  the 
health  of  the  individual  than  was  formerly  sup- 
posed. Our  conception  of  the  range  of  its 
pathological  action  has  been  gradually  enlarged 
with  increasing  knowledge  of  the  vast  com- 
plexity and  far-reaching  character  of  its  morbid 
processes.  While  it  was  formerly  known  that 
syphilis  was  a  constitutional  disease  and  capable 
of  causing  changes  in  the  internal  organs,  these 
systemic  complications  were  regarded  as  few 
in  number  and  of  only  occasional  occurrence. 
The  secondary-  manifestations  visible  upon  the 
surface  of  the  body  were  thought  to  constitute 
practically  the  entire  expression  of  the  disease. 
At  the  present  day,  these  secondary  manifesta- 
tions are  regarded  as  of  subsidiary  importance, 
since  they  rarely  compromise  the  integrity  of 
any  important  organ.  The  tertiary  maui testa- 
tions of  the  disease  —  cerebral,  spinal,  vascular, 
ocular,  pulmonary,  intestinal,  hepatic  and  renal 
affections  —  constitute  the  chief  significance,  as 
well  as  the  individual  danger  of  the  disease. 
The  tertiary  lesions  of  the  brain  and  cord  oc- 
cupy the  tir-»t  rank  in  frri|iiencv  a*  well  as  in 
gravity.  <  )f  all  the  menaces  to  the  life  and 
health  of  the  iiidixidual  from  syphilis,  lesions 
uf  tile  ni  rvc  crimes  an  the  most  to  he  fe.ired. 
Tin  pathi»]nk:iral  field  of  syphilis  lias  been 
gn.itly  enlarged  by  the  inclusion  m  a  uroup  of 
affi  i  tinuo  b;tdly  termed  paiasyphiliiic.  which, 
ihiiiH'h  ii'  -vplnlitii-  omlmii  and  nature,  are 
rxMiMiek  n  fracinrv  to  specific  treatment  and 
pi.titi  .iMv  iiiimaMf-  A-  t>pt-  «»i  ihii  v:rniip 
iu.it  bv  ineiricmi  d  locomntor  ataxia  and  general 

paraly^i-  I*  li.t-  been  siati  d  that  everx  hemi- 
plegia ■ic--nr«  in-.-  m  a  man  lr--  than  40  year-  of 
ai:'-  addict' d  '<»  .ilrohnl  or  affected  with  lesion* 
!••  thi  circulatory  <y*!rin  is.  in  nine  ca^e-  out  of 
10.  uf  syphiliti-  rhara  ter  I'r.iciically  all  case- 
of  parcsU  ai.'l  'a1"  -  d«>i-:ilis  are  due  to  syphilis, 


and  the  spirochete  has  been  found  in  the  bra:-, 
spinal  cord  in  these  diseases. 

Syphilitic  Heredity. —  From  a  strictly  socio- 
biological     standpoint,     the    hereditary'    conse- 
quences of  syphilis  are  of  the  greatest  signifi- 
cance.    Its  pernicious  effects  upon  the  offspring 
give   to    syphilis   an   especial   importance  as  a 
factor  in  the  degeneration  and  depopulation  of 
the   race.     Syphilis  is   recognized   as   the  per- 
fected type  of  a  hereditary  disease      No  other 
disease  is  so  susceptible  of  hereditary  transmis- 
sion, so  pronounced  in  its  influence  and  so  de- 
structive to  the  offspring.     The  hereditary  in- 
fluence of  most  other  diseases  is  manifest  in 
the  transmission  to  the  offspring  of  a  constitu- 
tional   protoplasmic    state,    characterized   by  a 
feeble   organization   and   diminished   resistance 
to   disease.      In    tuberculosis   and    leprosy,  for 
example,  the  influence  of  heredity  is  limited  to 
the  creation  of  a  predisposition  to  disease,  from 
an  enfeebled  capacity  of  resistance  of  the  or- 
ganism, which  renders  it  readily  susceptible  to 
the  action  of  the  germs  of  disease.     In  syphilis 
there  is  a  direct   transmission  of   the   specalc 
qualities  contained   in   the   sperm   or   germinal 
cells,  with  the  result  that  the  normal  proc 
of   nutrition  are   vitiated  and  the  produu 
conception   is^  blighted  in   its   development  «■ 
destroyed.     Xo  disease  has  such  a  murder 
influence  upon  the  offspring  as  syphilis 

Syphilis  may  be  transmitted  by  indirect 
he ri tauce  through  the  specifically  infected  spci- 
or  ovule  at  the  time  of  impregnation  or  thr 
the  utero-placeutal  circulation  in  the  cours*. 
pregnancy.     Post-conception  syphilis  is  apoln 
to  cases  where  the  mother  —  or  even  both 
cn,ts— ■  may  be  healthy  at  the  date  of  concept 
the  wife  is  infected  during  the  course  of  o 
nancy  and  she  in  turn  transmits  the  disc 
the  child  in  utero  through  the  vascular  chfcu 
of  the  uteroplacental  circulation. 

Syphilis  may  be  transmitted  directly  fr 
the   father,   the  mother  remaining  healthy, 
though  in  most  cases  the  mother  is  infected  « 
the  iictiis  in  utero.     It  may  be  transmitted  i 
rcctly  by  the  mother,  the  father  being  he 
The   paternal  hereditary  influence  is  o 
tively    restricted;    the    influence    of    Amk 
heredity  is  much  more  certain  and  pronoun 
When  "both  parents  arc  syphilitic,  the  infeo» 
of   the   child   is   almost   inevitable  —  especially, 
when  tin*  disease  of  the  parents  is  recent  aid 
active      The  percentage  of  deaths  from  mixed 
heredity  \aries  from  60  per  cent  to  86  per  cent 
The  quality  of  hereditary  transmissibility  is  not 
impressed  upon  the  syphilitic  organism  p« 
neiitly.     As  the  disease  grows  older  there  «• 
piogre-ssixc    cufeeblemeni    of    the    tran 
power,    until    it    finally    becomes   cxtintu 
influence   of  heredity   is    rarely   manifest  a 
the    fourth    year;    still,   there   are   many 
authenticated    cases   in    which    it    may   tie 
ImiL-eil  Ave  or  six  years  or  even  longer,     tmt 
attenuating    influence    of    time    upon    S)-phitiCk 
1  -■■-    li'v  i*  ^Imwii  in  a  series  of  successive  pref* 


leTi-i 


nanr:i  -  The  first  pregnancies  terminate  ■ 
abortion^,  whirl)  occur  at  a  later  and  later 
peiiml:  then.  Mill-horn  children,  or  children  br- 
ing at  hi :th  but  which  soon  die;  then,  syphilitic 
.-hildien.  surviving  but  showing  evidences  el 
-pe-itjr  lain- ;  .md,  finally,  healthy  children,  free 
tr«.m  all  -u:ii«.  of  the  paternal  disease.  Speak 
treatment   aNn  exercis,  >  a   powerful  correctnx 
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x  Upon  heredity.    It  frequently  happens 

syphilitic  parents  undergo  active  treat- 

efore  the  time  of  pro-creation  the  child 

healthy.     If  this  treatment  is  now  sus- 

,  the   next   pregnancy  may   result  in  a 

ic  child.    Treatment  seems,  then,  not  to 

'  extinguish,  but  rather  to  hold  in  abey- 

ic  transmission  capacity. 

"editary  Syphilis. —  Death  of  the  child  in 

s  the  most  habitual  expression  of  heredi- 

philis.    More  than  one-third  of  all  syphi- 

ildren  born  alive  die  within  the  Erst  six 

i  of  their  existence.  An  analysis  of  statis- 

>m  authenticated  sources  shows  that  only 

ild  finally  survives  out  of  four  syphilitic 

ocies.    In  the  immense  majority  of  cases 

with  syphilitic  taint  begin  to  show  signs 

disease  from  the  second  week  to  the 

or  third  month.   It  was  formerly  thought 

there  were  no  evidences  of  contamina- 

ithin  the  first  year  it  might  be  assumed 

ie  child  had  escaped.     It  is  now  known 

en  if  the  syphilitic  child  has  escaped  the 

nanifestations  of  the  disease  it  may  be 

i  to  the  lesions  of  late  hereditary  syphilis, 

are   especially   liable    to  appear   at   the 

of  second  dentition,  the  period  of  pu- 

from  the  20th  to  the  30th  year,  or  even 

en  a  child  the  subject  of  inherited  syph- 
born  alive  it  may  be  apparently  healthy 
esent  no  positive  evidences  of  specific 
Very  often  lesions  of  the  osseous  system 
only  evidences  of  inherited  disease  mani- 
birth.  After  a  certain  period,  usually 
a  few  weeks  or  months,  the  child  may 

0  show  the  stigmata  of  the  parental  dis- 
The  surface  manifestations  of  inherited 
>,  like  those  of  the  secondary  stage  of 
luired  form,  are  at  first  generalized  and 

Later,  they  become  more  discrete,  with 
ency  to  localize  themselves  in  certain 
.  Lesions  of  the  internal  organs  often  co- 
ith  the  earliest  cutaneous  manifestations. 
tary  syphilis  is  further  differentiated 
the  acquired  form  by  certain  lesions 
are  its  exclusive  products.  They  are  not 
*  essential  nature  syphilitic,  but  rather  the 
Df  changes  impressed  upon  the  foetus  in 
illative  or  developmental  stage.  They 
:  the  characters  of  dystrophies  or  de- 
tions  due  to  perversions  of  nutrition, 
dystrophies  may  affect  the  entire  body 
united  to  a  single  organ  or  a  system  of 

:  influence  of  hereditary  syphilis  is  often 
st  in  a  native  debility  or  inherent  inca- 
for  life.  Many  syphilitic  children  are 
»d  with  a  feeble  vitality,  so  that  they 
ib  to  slight  causes  of  disease.  They  die 
arly  age,  often  with  no  obvious  signs  of 

but  simply  from  an  inability  to  support 
rhcy  are  the  subjects  of  what  may  be 

•sudden,  inexplicable  deaths 
mother  class  of  cases  there  is  an  arrest 
rdation  of  development ;  the  children  are 

1  or  dwarfed;  they  develop  slowly 
lly  and  mentally;  they  are  often  feeble- 
l  or  idiotic.  The  term  ^infantilism*  has 
nployed  to  express  the  sum  total  of  these 
eristics.     In  other  cases  there  are  pre- 

anomalies   or  marked   deviations   from 
rmal  development,  seen  in  the  bones  of 


the  cranium  and  in  the  long  bones,  producing 
malformations  of  varied  types,  such  as  incurva- 
tion of  the  tibia,  pigeon-breast,  deformity  of 
the  thorax,  curved  spine,  deformed  pelvis,  etc. 
These  dystrophies  may  be  expressed  in  such 
marked  deviation  from  the  normal  type  that 
the  result  is  a  monstrosity. 

Hcrcdo-Syphilis.— The  effects  of  hereditary 
syphilis  are  not  limited  to  the  immediate  de- 
scendants, but  they  in  turn  are  capable  of  trans- 
mitting these  dystrophies  and  organic  defects 
to  the  third  generation.  Observation  shows  in 
the  most  positive  manner  that  the  influence  of 
heredo-syphilis  in  determining  abortions,  still- 
born children  and  various  organic  defects  is 
scarcely  less  marked  than  that  of  syphilis 
directly  acquired.  It  would  seem  that  while  the 
contagious  activity  of  the  disease  is  entirely 
extinct,  the  nutritive  disturbances  set  up  in  an 
organ  or  system  of  organs  of  the  progenitors 
may  be  handed  down  to  their  offspring. 

Syphilis  as  a  Social  Danger. —  It  is  now 
generally  recognized  that  syphilis,  with  alcohol- 
ism and  tuberculosis,  are  the  three  great  plagues 
that  afflict  modern  humanity.  Owing  to  its 
wide  prevalence  and  the  dangers  to  the  per- 
sonal health  and  life  of  the  individuals  affected, 
syphilis  constitutes  a  serious  menace  to  the  pub- 
lic health.  The  amount  of  morbidity  from  this 
cause  in  any  country  or  community  is  an  un- 
known and  unknowable  quantity,  since  owing 
to  its  secret  and  shameful  character  cases  of 
this  disease  are  not  subject  to  official  registra- 
tion. The  spread  of  syphilis  is  favored  not  only 
by  the  fact  that  its  contagious  activity  and 
transmissive  power  persist  during  a  prolonged 
period  but  because  it  is  exceedingly  prolific  in 
its  sources  and  modes  of  contagion.  While  it 
is  commonly  propagated  through  sexual  rela- 
tions, syphilis  is  not  necessarily  so  contracted. 
It  may  be  conveyed  by  accidental  inoculations, 
in  the  ordinary  relations  of  life,  in  various 
industrial  and  professional  occupations.  Kiss- 
ing is  a  very  common  mode  of  infection  and  a 
very  large  number  of  cases  of  contagion  occur 
in  this  way.  A  syphilitic  infant  may  infect  a 
healthy  nurse,  or  a  healthy  infant  may  receive 
infection  from  a  syphilitic  nurse  in  the  act  of 
suckling.  Syphilis  may  be  transmitted  through 
the  intermediary  of  any  object  upon  which  the 
secretions  of  the  syphilitic  have  been  acciden- 
tally deposited.  It  may  be  conveyed  by  drink- 
ing vessels,  spoons,  knives  and  forks,  household 
effects,  pipes,  toilet  articles  and  other  objects 
too  numerous  to  mention.  Certain  occupations 
favor  the  spread  of  syphilis,  especially  that  of 
glass  blowing,  where  the  infected  blow-pipe  is 
passed  from  mouth  to  mouth.  Syphilis  is  not 
infrequently  communicated  in  barber  shops, 
through  razor  wounds  or  through  the  use  of 
shaving  brushes,  soap  or  towels.  Infections  in 
professional  life  are  not  uncommon.  Physi- 
cians and  accoucheurs  have  acquired  syphilis  in 
the  examination  and  treatment  of  syphilitic 
patients.  Every  syphilitic  individual  is  the 
source  of  possible  danger  to  persons  with  whom 
he  comes  in  intimate  contact.  A  case  of  syph- 
ilis in  a  family  may  be  the  origin  of  many  inno- 
cent infections.  The  syphilitic  child  may  infect 
the  nurse  and  members  of  the  family  >  these  in 
turn  may  affect  others.  Veritable  endemics  of 
syphilis,  amounting  to  10,  15,  20  or  more  infec- 
tions, have  originated  in  this  way.     It  is  this 
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quality  of  ex  pan  si  ven  ess,  this  capacity  of  mor- 
bid irridiatiou  through  family  and  social  life, 
that  gives  to  syphilis  its  superior  significance 
as  a  social  danger. 

It  is  especially,  however,  in  its  relation  with 
marriage  that  the  ravages  of  syphilis  as  a  social 
plague  are  of  the  highest  interest  and  impor- 
tance. By  its  inhibitory  influence  upon  the  pro- 
ductive energy  of  the  family,  syphilis  may  seri- 
ously compromise  or  entirely  defeat  the  social 
aim  of  marriage — the  raising  of  children. 
When  it  does  not  destroy  the  product  of  con- 
ception, it  may  blight  its  normal  development. 
The  subjects  of  inherited  syphilis  that  survive 
arc  stamped  with  inferiority  and  compelled  to 
pass  through  life  bearing  the  stigmata  of  de- 
generation or  disease.  A  syphilitic  man  should 
not  marry  so  long  as  he  is  capable  of  carrying 
contagion  to  his  wife  or  begetting  syphilitic 
children.  Since  the  contagious  and  transmis- 
sivc  power  of  the  disease  is  gradually  ex- 
hausted, syphilis  constitutes  only  a  temporary 
barrier  to  marriage,  which  may  be  removed  by 
time  and  treatment.  It  may  be  formulated  as  a 
general  rule  that  a  syphilitic  man  should  not 
marrv  until  after  a  certain  period  (on  an  aver- 
age (our  years)  has  elapsed  since  the  date  of 
his  infection,  during  which  time  he  should  re- 
ceive sufficient  specific  treatment.  A  still  longer 
period  of  probation  would  afford  an  additional 
guarantee  of  safety.  It  is  to  be  observed,  how- 
ever, that  there  may  be  contra-indications  to 
marriage  which  arise  from  risks  to  the  per- 
sonal health  of  the  individual  by  reason  of  his 
disease.  The  syphilitic  man  may  be  exposed  to 
dangers,  the  consequences  from  his  disease, 
which  unfit  him  for  the  responsible  position  of 
head  and  support  of  a  family.  The  possible 
existence  of  such  disqualifying  conditions  must 
always  be  taken  into  consideration  when  the 
question  of  marriage  is  concerned. 

Diagnosis.—  The  chancre  or  indurated  ulcer 
which  appears  upon  that  portion  of  the  body 
where  inoculation  has  taken  place,  which  may 
be  at  any  point  where  the  skin  or  mucous 
membrane  has  been  broken  or  injured,  has  been 
regarded  since  the  time  of  John  Hunter  as  the 
distinguishing  evidence  that  syphilis  is  present. 
The  discharge  or  secretion  from  such  a  sore,  as 
well  as  the  blood  of  the  individual  who  has  the 
sore,  both  of  which  contain  the  germs  of  the 
disease  are  the  media  by  which  the  disease  is 
communicated,  while  the  period  during  which 
such  communication  is  possible  may  continue 
through  several  years  if  the  disease  remains 
untreated.  These  germs  produce  a  specific 
antigen,  by  their  action  upon  ihr  blood  and 
tissues,  and  this  forms  the  ha*is  for  the  Was- 
sermanu  test  in  the  diagnosis  of  syphilis.  This 
test  works  upon  the  theory  of  deviation  of  the 
complement  by  antigen  Mihsjanres  contained  in 
the  sxphilitic  fluid  blood  or  crrehro-spinal  fluid 
and  prevents  or  fails  to  prevent  the  lytic  actum 
of  the  harm i 'lysine  fluid,  according  as  syphilis 
is  pre^i  i:t  or  ab*i  lit. 

Tin  Wa^erniann  test  is  made  in  the  follow- 
ing manner.  Certain  definite  quantities  of  tis- 
siie.  repn-M  riling  the  antigen,  are  taken  from 
the  li\er  and  spleen  of  a  syphilitic  fivtu*.  to- 
gether with  a  definite  volume  of  the  blood 
*iTum  of  tin  individual  upon  whom  the  test 
ii  »i.  be  m.tde.  They  arc  mixed  in  a  test  tube 
and  fresh  normal  guinea-pig  scrum  which  con- 


tains the  complement  is  added  to  thei 
tube  is  then  placed  in  an  incubator, 
temperature  of  the  body,  for  one  hou 
which  its  contents  arc  poured  into  a  sec 
tube  which  contains  a  mixture  of  re 
cells  of  a  sheep,  or  other  suitable  anin 
pended  in  a  physiological  salt  solution 
serum  of  a  rabbit  which  has  been  immu 
the  before-mentioned  red  blood  cells 
sheep.  If  the  individual  whose  sen 
placed  in  the  first  test  tube  actually  has 
there  will  be  no  haemolysis  of  the  re 
cells  in  the  second  tube  after  it  has  tx 
in  the  incubator  for  the  required  perioc 
hour.  In  other  words  there  is  fixati 
complement  and  the  reaction  is  said  to 
tivc.  If,  on  the  other  hand,  haemolysis 
red  blood  cells  takes  place  the  feat 
negative  and  the  individual  presumat 
not  have  syphilis,  or  has  it  in  a  quiesci 
dition.  Various  errors  may  occur  v 
Wassermann  test,  so  that  it  is  not  regs 
absolutely  reliable.  This  has  resulted 
development  of  various  modifications 
test,  the  one  which  has  been  regarded 
satisfactory  being  known  as  the  Xogucl 
fication.  The  Wassermann  test  or  the 
modification  must  be  repeated  at  interv 
month  or  two  for  a  year  or  more,  even 
it  should  be  negative  on  each  occasion 
termine  whether  the  disease  has  been 
eradicated. 

Treatment—  Mercury    and    the    ic 
potassium  have  until  a  very  recent  date 
the  basis  of  most  of  the  successful  treat 
syphilis.     A  great  deal  of  enthusiasm 
cited  by  the  first  published  results  of 
of    salvarsan   or   tt606* — results   which 
tunalely   have   not   been   confirmed  bv 
extended  experience.    While  there  is  i 
tion  of  the  incontestable  efficacy  of  this 
in    causing    the   earlier    lesions   of    syf 
disappear,  and  even  certain  intractable 
of  a  later  stage,  yet  relapses  arc  me  i 
even  more  common,  it  would  appear,  th 
the  use  of  mercury.     The  effect  of  a 
in  preventing  the  dreaded  manifestation 
disease  upon  the  nervous  system  and  thi 
essential  to  life  is  the  crucial  test  of  i 
tivc  value.    It  will  be  necessary  to  wail 
years  before  we  can  estimate  its  cur 
ciency  as  determined  by  the  ulterior  c 
of    the    disease.      There    is    reason 
whether    any    chronic    infectious    di»c 
tuberculosis,  leprosy  and   syphilis  can 
expelled    by    therapeutic    violence.      Tl 
refractory  and  difficult  form  of  syphilis 
is  neurosyphilis,  or  syphilis  of  the  nenr 
tern.     Neurosyphilis  may  give  rise  to 
variety  of  different   types  of  disea; 
that    the   irrneral    practitioner  can 
them  all   in   mind.     Special   methoua  v 
ment   are  essential   in   these  forms  of 
Consult    lelliffe   and   White,    * Diseases 
Nirvi.u*  Sv^tem1    (3d  ed..  1919). 

SYR,  or  SIR  DARYA,  ser-dar*! 
kestan,  (1)  A  river  (the  ancient  J; 
rising  in  the  Thi  an -Shan  Mountains 
boundary  i-f  Kast  Turkestan  and  flowi 
and  norrbuisT  int.)  the  Aral  Sea.  It  t 
the  diMiKt-  ,.f  I'VrL'hana.  Samarkand 
Parya  and  ha*  a  total  length  of  abo 
miles.    In  its  upper  course  it  receives 
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lies.  After  leaving  the  mountain  regions 
»ries  of  rapids  it  flows  for  the  rest  of  its 

over  the  vast  arid  plains  of  the  Syr 
#  district,  where  it  is  broad,  deep  and 
iL  but  receives  few  affluents.  It  here 
ealy  divides  itself  and  numerous  irri^a- 
anals  lead  from  it  into  the  surrounding 
y.  The  river  is  navigable  for  600  miles, 
e  proposed  line  of  steamers  has  not  yet 
installed.  (2)  A  district  of  Turkestan 
in  area  of   194,853   square  miles.     The 

is  Tashkend;  pop.  about  150,000.  The 
tion  of  the  district  is  1,990,000. 

RA,  se'ra,  Greece,  (1)  An  island  in  the 
i  Sea,  the  largest  of  the  Cyclades,  13 
south  of  Andros,  with  an  area  of  about 
tare  miles.  The  surface  is  rugged  and 
and  the  coast  indented  by  numerous  bays 
Jets.    The  diversified  landscape  includes 

valleys  with  some  barren  patches.  The 
products  are  wheat,  barley,  cotton,  wine 
gs,  but  crops  are  inadequate  to  the  de- 

and  provisions  are  largely  imported, 
emained  neutral  during  the  War  of  Inde- 
lce,  thus  becoming  an  important  centre 
amerce.  The  climate  is  salubrious.  Pop. 
(2)  Syra,  or  Hermupolis,  the  capital, 
t  in  terraces  rising  from  the  bay.  It  is 
at  of  government  for  the  Cyclades,  the 

a  bishop  and  residence  of  foreign  con- 
Its  trade  with  the  Levant  is  consider- 
It  is  the  commercial  emporium  of  the 
l  Sea,  imports  provisions,  coal,  etc.,  and 
s  emery,  tobacco,  sponges,,  valonia,  etc 
ibout  20,000. 

RACUSE.  slr-a-kus,  N.  Y.,  city  and 
-seat  of  Onondaga  County,  situated  on 
ew  York  Central  and  the  Delaware, 
vanna  and  Western  railroads,  almost  ex- 
nidway  between  Albany  and  Buffalo,  148 
either  way,  in  lat.  43°  9^  W.  The  New 
State  Barge  Canal  reaches  it  through 
aga  Lake. 

pography.—  The  city  is  at  the  foot  of  the 
aga  Valley,  through  which  and  the  city  the 
aga  Creek  flows  into  a  lake  of  the  same 
lorth  of  the  city,  five  miles  long  and  one 
le-half  miles  wide.  The  southern  part  is 
I  by  hills  at  the  northern  ends  of  the 
on  the  east  and  west  of  the  valley  and 
ing  considerable  distance  southward; 
the  northern  part  is  upon  ground  which 
upward  from  the  Erie  Canal  to  the 
rn  boundary.  There  are  several  hills  of 
c  formation  and  of  geological  interest 
iiderable  part  oi  the  city  is  situated  upon 
Might  down  from  the  Onondaga  Valley, 
jpth  at  one  point  of  at  least  179  feet,  as 
when  at  that  depth  a  salt  drill  passed 
h  a  cedar  log.  Perhaps  there  is  no  see- 
the State  of  New  York  which  possesses 
)f  geological  interest  than  Syracuse  and 
aga  County,  and  this  is  certainly  true  of 
ndian  history.  The  streets  are  generally 
•ly  laid  out,  though  some  of  the  prin- 
treets  have  independent  courses  creating 
ilar  divisions  of  blocks.  Many  are  99 
i  width,  but  the  majority  are  66  feet, 
are  570  streets,  with  a  total  length  hi 
es.  There  are  nearly  114'  miles  of  paved 
mainly  with  brick  and  asphalt,  and  209 
>f  sewers.  The  area  of  the  city  is  19.18 
miles. 


Transportation.— Syracuse  is  an  import- 
ant railroad  point,  its  roads  being  to  its  centre 
like  the  spokes  of  a  wheel  to  the  hub.  Pas- 
senger trains  to  the  -  number  of  100  arrive  in 
and  depart  from  the  city  daily.  Abundant 
freight  facilities  are  offered  by  competing  lines 
and  important  advantages  can  also  be  had  from 
the  improved  New  York  State  waterways. 
Diverging  from  the  city  are  the  following  rail- 
roads: New  York  Central,  West  Shore,  and 
Delaware,  Lackawanna  and  Western.  These 
roads  not  only  thread  some  20  counties  in  cen- 
tral New  York,  but  several  of  them  extend, 
with  their  connections,  to  the  extremes  of  east, 
west,  north  and  south.  Of  street  railways,  the 
trolley  system  embraces  95.72  miles  of  single 
track.  This  includes  the  mileage  of  track 
within  the  city  of  Syracuse,  also  to  East  Syra- 
cuse and  Minoa,  Eastwood,  Liverpool,  Solvay 
and  Rockwell  Springs.  The  New  York  State 
Railways  operate  to  Utica  and  intermediate 
points;  the  Empire  United  Railways  to  Oswego 
and  intermediate  points;  the  Rochester  and 
Syracuse  to  Rochester  and  points  beyond,  such 
as  Buffalo  and  Lockport.  All  these  lines  carry 
freight  and  express.  Motor  truck  lines  operate 
from  Syracuse  to  Utica,  Watertown,  Oswego, 
Auburn,  Cortland  and  Rochester. 

Commerce  and  Industry. —  Syracuse  ranks 
fourth  among  the  cities  of  the  State  in  the  num- 
ber and  variety  of  its  manufacturing  plants; 
there  are  760  industrial  establishments,  with 
an  approximate  invested  capital  of  $63,957,000, 
and  an  annual  production  valued  at  $52,226,000, 
employing  25,000  persons.  The  manufacture  of 
typewriting  machines  has  taken  on  large  pro- 
portions, the  combined  interests  representing 
at  least  $8,000,000  in  popular  value.  The 
product  is  large  and  constantly  increasing.  Au- 
tomobiles are  produced  in  large  numbers,  and 
among  other  manufactured  articles  are  soda 
ash,  tool  steel,  candles,  automobile  gears,  farm- 
ing implements,  tools,  clothing,  chin  a  ware, 
furniture,  cement,  chemicals,  mining  machinery, 
etc.  The  former  leading  manufacture  of  salt 
is  still  carried  on  at  the  brine  springs  on  the 
shores  of  Onondaga  Lake,  and  the  extensive 
chemical  works  of  the  Solvay  Process  Company 
employing  5,000  hands  are  in  a  western  suburb. 
(See  History  in  this  article).  The  printing 
industry  is  also  extensive,  more  than  60  news- 
papers and  periodicals  being  published,  several 
of  them  devoted  to  the  arts  and  sciences.  The 
wholesale  trade  supplies  hundreds  of  small 
dealers  in  the  surrounding  country  in  a  radius 
of  many  miles.  The  retail  trade  involves  an 
area  of  38  mile  radius  and  conservatively  speak- 
ing brings  5,000  shoppers  to  the  city  each  week. 
Banks  and  Banking.— Six  banks  have  a 
combined  capital  of  slightly  more  than  $6,600.- 
000  with  a  large  surplus.  Two  savings  banks 
have  85,000  depositors  and  $48,000,000  of 
assets. 

Buildings. —  The  business  section  is  com- 
pactly built  up  of  brick  and  Onondaga  lime- 
stone mainly ;  there  are  a  number  of  exhibits 
of  present-day  architecture  and  construction, 
such  as  the  Onondaga  County  Savings  Bank 
building,  the  University  buildings,  City  Bank 
building.  University  Club,  Young  Men's  Chris- 
tian Association,  Keith  Theatre  building,  First 
Trust  and  Deposit  building,  Syracuse  Trust 
Company,   the   Hunter-Tuppen.   Company   and 
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Dry  Brothers  and  Company's  department 
stores,  the  high  schools,  courthouse*  library  and 
others.  There  are  many  stately  and  handsome 
business  and  public  buildings,  and  fine  private 
residences  arc  seen  in  large  numl>crs  on  all  of 
the  principal  avenues.  James  street,  it  is  very 
generally  conceded,  is  second  to  no  avenue  in 
this  country  in  point  of  attractiveness.  The 
buildings  of  the  Syracuse  University,  particu- 
larly the  John  Crousc  College  of  Fine  Arts, 
are  all  models  of  good  architecture,  and  the 
Hnll  of  Languages  is  a  fair  example  of  the 
excellence  of  Onondaga  limestone,  which  ex- 
ists in  such  vast  quantities  for  building  pur- 
poses. 

Education. —  The  public  schools  are  under 
the  direction  of  cinht  commissioners,  who  ap- 
point a  superintendent  at  a  salary  of  $4,000  per 
year.  There  are  3S  public  school  buildings, 
having  a  valuation  of  $3,444,838.  The  number 
of  pupils  registered  in  the  public  schools  for 
the  year  ended  1  Julv  1918,  was  22.344,  and  in 
the  high  schools  3,i^H.  The  buildings  are  of 
brick,  substantially  constructed  and  supplied 
with  the  most  modern  sanitary  appliances  and 
heating  apparatus.  The  course  of  study  is 
according  to  the  most  advanced  ideas,  and  a 
graduate  of  the  high  school  is  quite  as  well 
equipped  as  were  graduate^  of  most  colleges 
half  a  century  ago.  Teachers'  meetings  are 
held  monthly  under  the  direction  of  the  super- 
intendent, not  only  to  preserve  uniformity  in 
the  system,  but  also  for  the  instruction  of 
teachers  in  their  general  as  well  as  .  special 
duties.  The  Syracuse  University  (q.v.),  em- 
bracing the  colleges  of  liberal  arts,  fine  arts, 
law.  medicine,  forestry  and  applied  science,  is 
situated  on  the  highlands  in  the  southeastern 
part  of  the  city  and  has  an  ample  campus  of 
1(H)  acres.  The  property,  including  endowments, 
is  valued  at  S3.156.711.  There  arc  3,540  students 
in  attendance;  the  professors  and  instructors 
number  344.  It  is  under  the  control  of  a  chan- 
cellor and  ltoard  of  tnistees  and  allied  reli- 
giously to  the  Methodist  Church,  though  very 
liberal  in  this  respect.  The  library  comprises 
over  '19,000  volumes  and  43,000  pamphlets.  An 
observatory  is  one  of  its  essential  fixtures.  In 
the  tower  of  the  buildings  of  the  College  of 
Fine  Arts  is  a  chime  of  bells,  and  on  an  upper 
floor  in  the  Hall  of  Languages  building  the 
Central  Xew  York  Weather  Observation  Bu- 
reau is  located  and  maintained  by  the  United 
States  go\cnimcnt.  All  of  the  athletic  sports 
are  maintained,  and  the  secret  societies  all  have 
fine  fraternity  houses  There  are  12  parochial 
school*  and  tun  iioii-par«-rliir:il  under  Roman 
Catholic  control,  with  122  teaehers  and  5.400 
pupils.  They  are  under  the  general  super- 
vision of  the  bishop  of  the  diocese,  and  are 
mainly  intended   for  academic  instruction. 

Libraries. —  The  Syracuse  I'nMic  Library 
s\"!ein  iiii-|::ding  three  brandies  and  34  stations 
ceiitn  s  iii  the  Carnegie  I'uildiiig  which  was 
enmpKtei!  in  I'M)*  at  a  cost  (.j  $3»8.000.  The 
library  coin. tins  abou:  144l.(HM)  buoks  and  in  1**18 
hail  a  rircula'iiiu  of  556.437  among  43.,|21  bor- 
lowi  is  The  in. tin  library  is  the  centre  of  many 
public  a>:;!\i,,i-.  inelmlinu'  the  Anieric.mization 
work  of  tin  i:\  The  servee  of  the  library  is 
tree  The  lt'-J.itv  i.f  the  Court  of  Appeals  in 
the  Com t  Mo«:m  u  f,nV  0f  (he  three  best  libra- 
ries of   the  State,   by  which  it   is  maintained. 


The  general  library  of  Syracuse  LTni  verity  n 
housed  in  a  building  donated  by  Mr.  Carnefic 
and  is  rich  in  certain  lines  of  research  material. 
The  State  College  of  Forestry  connected  with 
Syracuse  University  maintains  a  special  library 
for  forestry  students.  The  College  of  Medidac 
has  a  well-equipped  library  for  physicians  and 
surgeons. 

Religion  and  Charity.— Of  churches  and 

missions   there   are    116,   of    denominations  at 
follows:    Methodist,  23;  Roman  Catholic  17; 
Presbyterian,    12;    Baptist,    10;    Episcopal,  8; 
Lutheran,    8;    Jewish.    7;    Congregational.  6; 
Evangelist,  2;  Reformed,  2;  Church  of  Christ, 
1;   Unitarian.   1;   Universalist.   1;   Scien        1: 
Seventh     Day     Adventists,     1 ;     mission*. 
There  are    13  cemeteries,  of   which   Oaki 
stands  first  because  of  its  rolling  surface. 
shading    oaks,    impressive    entrance    war 
costly  memorials.     liurials  were  made 
the  present  enclosure  of  one  of  these  v 
tcrics  nearly  a  century  ago.     There  arc  mt 
principal  hospitals,  namely,  the  Good  Sheoberd 
Saint    Joseph's,    Homeopathic,    Memo 
Crousc- Irving.      Each    hospital    has    m    « 
training  school  for  nurses.    The  Syracuse  lies 
Dispensary  affords  medical  relief  to  suffe 
people  and  ministers  to  the  need  of  more 
3,828  people  annually,  giving  20,373  treatmcuu 
and  8,584  prescriptions.     It  is  wholly  supported 
by    voluntary    contributions.      The    Onond 
Orphan    Asylum,   the   Saint   Vincent   De  1 
Orphan  Asylum  and  the  House  of  Provide 
arc  the  three  principal  homes  for  orphans  « 
homeless  children,  the  first  being  under  Pro 
ant     patronage,     the     others     having     Ron** 
Catholic    support.     The   State    Institution   for 
Feeble- Mi  tided  Children  is  situated  on  an  ele- 
vation  on   the   western   l>oundary   of   the  city 
and  is  under  the  supervision  of  a  superintend- 
ent and  l>oard  of  trustees.     A  small   farm  tft 
connected  with  the  institution  which  not  only 
gives  easy  employment  to  a  certain  class  of  in- 
mates, but  produces  a  considerable  quantity  of 
supplies.     The  buildings  are  of  good  architec- 
ture and  the  grounds  in  their  vicinity  covered 
with  a  variety  of  shade  trees  and  shrubs.    The 
unfortunate  children  arc  of  all  ages,  and  while 
the  condition  of  the  mentality  of  most  of  them 
is  hopeless  a  few  manifest  some  improvement 
after  long  and  patient  effort  on  the  part  of  the 
teachers. 

Public  Utilities.—  Water  is  brought  from 
Skanea teles  Lake,  20  miles  away,  at  an  eleva- 
tion of  440  feet  above  tidewater.  The  lake  ii 
16  miles  long,  averaging  2  miles  in  width  and 
is  mainly  supplied  by  springs.  The  immediate 
supply  is  from  a  reservoir  of  17  acres  220  feet 
above  the  main  level  of  the  city,  which  give  a 
hydrant  pressure  of  °5  pounds.  Almost  every 
pan  of  the  city  is  supplied;  the  water  hureal 
bears  the  cost  of  connections  between  maim 
and  curbs.  There  are  226  miles  of  mains  and 
3.<U2  fire  hydrants  The  bonded  debt  for  the 
waterworks  i^  $4,100,000.  The  fire  department 
comprises  five  gasoline  pumping  engines  and 
hose  c:irts;  two  triple  gasoline  pumping  en- 
gines .iiul  chemical  nose  cart;  four  steam-fire 
i limine  -  tractor  drawn;  six  gasoline  combina- 
tiuii  chemical  hose  wuiious;  two  horse-drawn 
ennibmation  hose  wagons;  four  hook  and  lad- 
der trucks-  tractor  drawn;  one  hook  and 
ladder  truck,  horse  drawn;  one  water  tower; 
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strict  chiefs'  auto  runabouts;  one  chief's 
e  motor-supply  wagon ;  one  horse-drawn 
wagon.  It  is  under  the  command  of  a 
issistant  chiefs  and  the  respective  cap- 
:  the  several  companies.  The  police  force 
»es  250  men  and  a  special  force  of  de- 
,  all  under  officers  of  grades  from  chief 
leant  The  inspections  and  parades  of 
ly  show  good  drill  and  discipline  and 
cc  is  rated  as  of  the  best.  The  sanitary 
sns  are  under  the  observation  of  a 
>f  health,  the  health  officer  being  salaried, 
e  is  collected  by  day  labor  and  is  burned 
ematory  at  a  certain  contract  price.  The 
ry  statistics  show  an  average  annual 
ate  of  13.1  per  1,000  of  population. 
'eminent. —  The  municipal  government 
inized  under  the  uniform  charter  for 
>f  the  second  class  of  the  State,  the 
ve  and  administrative  control  being 
in  a  mayor  and  common  council  com- 
of  19  aldermen,  representing  the  same 
•  of  wards,  and  with  the  mayor  elective 
;wo  years.  A  president  of  the  common 
,    comptroller,    city   treasurer,    four   as- 

and  eight  members  of  the  board  of 
on  are  also  elective.  The  commissioner 
lie  safety,  having  control  of  the  fire, 
and  public  health  departments  and  of 
eau  of  water;  the  commissioner  of  pub- 
rks,  the  city  engineer,  the  corporation 
!  and  commissioner  of  charities  are  ap- 
s  of  the  mayor.  The  mayor,  corporation 
:,  commissioner  of  public  works,  comp- 
and  city  engineer  constitute  the  board 
tract  and  supply,  which  makes  all  mu- 
contracts  and  furnishes  all  supplies  to 
ious  departments.   The  mayor,  president 

common  council,  corporation  counsel, 
oiler  and  city  engineer  constitute  the 
of  estimate  and  apportionment,  which 
up  the  annual  expense  budget  and  fixes 
aries  of  city  officers,  subject  to  the  ac- 
[  the  common  council.  The  Municipal 
is  presided  over  by  two  judges  and  its 
>ften  number  more  than  3,000  a  year, 
invested  with  considerable  power  and 
tv. 

My. —  The  territory  now  occupied  by 
»c,  also  territory  both  north  and  south  of 

known  to  white  men,  as  early  as  1620, 

French,  and  subsequently  by  the  Eng- 
ho  came  up  what  are  now  the  Oswego 
eneca  rivers  through  Onondaga  Lake, 
-ake  Ontario,  and  left  present  traces  of 
invasions  throughout  the  central  and 
•n  parts  and  some  in  the  southeastern 
f  Onondaga  County.  Possession  of  the 
*y  was  seriously  and  successfully  con- 
by  the  Indians  (mainly  the  Onondagas), 
re  and  there  abundant  evidence  of  the 
2ss  of  battles  has  been  shown  by  the 
ies  of  stone  arrow  points  and  hatchets 

The  Iroquois  were  more  or  less  in- 
in  the  invasions,  but  the  brunt  of  re- 
e  was  with  the  Onondagas,  who  were  in 
►ssession  of  the  lands.  The  League  had 
jrmed  probably  about  1580,  which  bound 
:  Nations  (q.v.)  included  in  it  to  mutual 
ice  and  some  was  given.  The  council 
is  with  the  Onondagas,  they  being  the 
:st  of  the  Six  Nations,  and  it  has  always 
ed  with  them.    By  treaties  with  friendly 


native  white  people  and  the  State,  the  Onon- 
dagas from  time  to  time  were  induced  to  sur- 
render their  possessions,  until  finally  they  were 
allotted  a  ^reservation"  a  few  miles  south  of 
the  city  where  they  were  to  occupy  permanent 
homes  and  makes  the  best  of  the  rocky  hills 
constituting  most  of  their  land.  There  the 
Onondagas,  to  the  number  of  about  425,  still 
exist,  wedded  to  their  habits  and  traditions. 
Many  of  them  speak  English  and  a  few  attend 
the  Methodist  or  Episcopal  mission  and  a 
goodly  number  of  the  children  attend  a  school 
supported  by  the  State.  The  religion  of  most 
of  them  is  essentially  pagan,  and  many  of  those 
who  profess  to  be  converted  to  the  Christian 
faith  find  it  difficult  to  divest  themselves  of 
pagan  leanings.  When  emigrants  began  to 
come  to  the  locality  from  New  England  as 
early  as  previous  to  the  Revolutionary  War, 
they  were  received  kindly  by  the  Indians,  even 
if  they  recognized  the  fact  that  they  were  in  a 
sense  trespassers,  so  that  when  the  county  was 
created  in  March  1794  there  was  a  considerable 
settlement  scattered  over  most  of  it.  As  early 
as  1789  the  Salt  Springs,  long  known  to  the 
Indians  who  had  produced  salt  from  them,  be- 
came known  to  white  settlers,  and  the.y,  in  a 
crude  manner,  began  the  manufacture  of  salt 
and  sent  quantities  of  it  to  the  Eastern  market. 
The  State  assumed  control  of  the  Springs  in 
1797  (20  June)  and  leased  lots  and  privileges 
to  whomsoever  might  desire  them;  during  the 
remainder  of  that  year  25,474  bushels  of  salt 
was  produced  and  inspected  by  the  State  of- 
ficials, the  lessees  being  required  to  pay  a 
royalty  or  tax  per  bushel  produced.  The  an- 
nual product  increased  rapidly  so  that  in  1810 
452,050  bushels  were  made;  (1820)  458,329 
bushels;  (1830)  1,435,446  bushels;  (1840)  2,621,- 
305  bushels;  (1850)  4,268,919  bushels;  (1870) 
8,748,115  bushels.  About  1890  the  annual  prod- 
uct began  to  diminish,  mainly  because  of  com- 
petition at  Warsaw  and  in  Michigan.  It  was 
estimated  that  at  one  lime  the  Springs  gave 
employment,  directly  and  indirectly,  to  one- 
half  of  the  population  of  the  city;  but  with 
their  decadence,  more  and  more  attention  was 
given  to  the  development  of  manufacturing 
industries,  which  have  now  become  very  nu- 
merous, having  vast  capital  and  being  the  main 
support  of  the  wage-earners  of  the  city.  Prin- 
cipal among  these  is  the  Solvay  Process  Com- 
pany, whose  extensive  works  are  situated  just 
across  the  west  line  of  the  city,  on  the  State 
Barge  Canal  and  New  York  Central  Railroad. 
The  company  also  has  branch  works  at  Del  ray, 
Mich.,  near  Detroit,  which  have  a  capacity  of 
about  500  tons  of  alkali  per  day.  The  amount 
of  capital  invested  at  Syracuse  is  estimated  at 
$6,000,000  and  about  5,200  men  employed.  The 
principal  products  are  soda  ash,  bicarbonate  of 
soda,  caustic  soda  and  crystals,  of  which  the 
daily  output  is  estimated  at  1,000  tons.  This 
company  also  makes  coke,  tar,  ammonia,  car- 
bolic acid,  picric  acid  and  some  other  coal-tar 
products.  Here  again  salt  becomes  both  indis- 
pensable and  profitable,  for  it  is  an  essential 
clement  in  the  production  of  alkali,  by  the  so- 
called  ammonia  process,  which  is  employed 
here.  The  company  obtains  its  brine  from  wells 
which  it  sunk  near  Tully.  some  20  miles  south 
of  the  city,  and  brings  tne  brine  to  its  works 
through  iron  pipes.    It  was  in  the  sinking  of 
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i lust  wills  that  the  source  of  the  brine  which 
for  so  many  years  has  been  utilized  in  Syra- 
cuse was  found,  in  a  mass  of  solid  salt,  ex- 
tending, no  doubt,  for  many  miles  east  and 
west.  It  was  found  necessary  to  discharge  fresh 
water  into  some  wells,  when  it  would  become 
saturated  and  then  pumped  from  other  wells 
to  the  pipes  leading  to  the  works.  Experiments 
made  at  this  point  in  the  belief  that  the  discov- 
ery would  verify  the  source  were  justified.  The 
supply  is  supposed  to  be  absolutely  inexhaustible, 
but  singularly  enough  the  brine  is  not  suitable 
for  the  best  quality  of  salt,  which  is  still  pro- 
duced from  local  wells  to  the  extent  of  nearly 
2,000,000  bushels  per  year.  The  company  pro- 
cures its  limestone  from  Split  Rock,  several 
miles  southwest  of  its  works,  bringing  the  ma- 
terial in  by  means  of  large  buckets  suspended 
on  overhead  wires  and  moved  by  steam  power. 
They  run  in  close  connection  and  continuously 
and  are  capable  of  transporting  1,000  tons  in  12 
hours.  A  vast  excavation  has  been  made  in  the 
great  layer  of  rock,  of  much  breadth  and  thick- 
ness. Much  of  the  building  stone  came  from 
this  quarry  before  it  was  converted  to  its  pres- 
ent purpose.  The  "waste11  product  of  the  works 
has  been  used  to  fill  surrounding  low  lands  un- 
til hundreds  of  acres  have  been  covered  to 
great  depths  and  places  of  deposit  are  now  so 
limited  that  Onondaga  Lake  will  henceforth  Ik: 
used  as  the  place  of  discharge.  The  material 
is  white  and  like  marl  and  possesses  no  sus- 
tenance for  vegetation. 

The  State  Fair  is  always  a  feature  of  the 
social  life  of  Syracuse,  as  will  as  entertainment 
for  thousands  of  people  from  abroad.  The 
grounds,  situated  on  the  western  border  of  the 
city,  consisting  of  100  acres,  quite  covered 
with  buildings  for  various  purposes,  embrac- 
ing a  very  costly  speeding  track,  arc  owned 
by  the  State,  under  an  act  of  the  legislature 
making  the  establishment  permanent.  Several 
clubs  of  large  membership,  the  Century  leading 
and  much  the  oldest,  are  centres  of  sociability 
and  places  for  business  conferences  among 
men,  while  there  is  one  woman's  club,  the 
Kanatenah,  pnd  many  other  social  organiza- 
tions. 

Population. —  When  the  county  was  created 
in  1704  the  county-seat  was  established  at 
Onondaga  Hill,  four  miles  southwest  of  the 
present  city  centre;  but  the  construction  of 
the  Rrie  Canal  and  development  of  the  salt 
works  caused  a  change  of  the  county- seat  to 
Svracusf  in  1827,  when  the  population  of  the 
\illage  created  in  1X25  bad  increased  to  about 
2.<MH>  and  m  6.829  in  1830.  The  population  of 
Syracuse  ha*  increased  Meadily  and  very 
rapidlv.  a*  follow*  •  18?0  (ritv  incorporated 
in  IMS l.  22.271;  (I860).  28.1 1<>; '<  1S7<n.  43.051; 
(]vNn,.  M.?>2:  MtfH>).  88,113;  M'XKH.  108.374: 
H'MOV    137.2  V>:    (]"]<)),   estimated    lM).nm. 

!;Kr.i»i.kirK    I".    Nit'-iDV, 
S.wM»  v.  Vy'iJi'H.w  C/mim'v  ../"  C^w turret. 

SYRACUSE,  ancient  SVIAGOSA,  Sicily, 
a  city  .t:iil  or.ipurt  t»n  the  southeastern  extremity 
•  »f  tlii  i-!.iU"l,  SO  milt-.,  n. iinliui-M  <ii"  Messina. 
L  1i;i>  .m  t  \i  i  Hi  in  harbur  I  ill  has  gre.ilh  dc- 
■-  1 : 1 1 *  ■  T  ]':<■:-  it-,  .mcii  n!  magnitude  and  >|i!einlor 
win;:  ".  b.el  .■.  ]•■  •pii!  ttiuii  of  5(N).(KK)  inhabit. mis. 
(r;v- •.:-!,  •  i  -i  .»;;  inland,  l>n\v  a  pemiiMila,  at 
the  -i  ':::he.is u  tn  pnitioii,  contains  all  that  re- 
main? of  the  ancient  citv.    Here  are  seen  ruins 


of  a  (ireek  temple,  dedicated  to  Diana  «r 
Apollo,  a  castle,  remains  of  ancient  baths  and 
mediaeval  palaces,  a  cathedral  built  within  the 
columns  of  a  Doric  temple  to  Diana  or  Minena. 
There  is  also  a  museum  containing  valuable 
antiquities,  coins,  etc.  In  the  southern  portion 
of  the  town  is  the  fountain  of  Arethusa,  called 
la  Parruca  by  the  inhabitants,  whose  water 
became  salty  after  an  earthquake.  Parts  of  the 
walls  of  the  ancient  city  arc  preserved,  which 
formerly  enclosed  the  entire  city  on  the  main- 
land, also  of  the  two  great  aqueducts;  a  Roman 
amphitheatre  of  the  age  of  Augustus;  a  Greek 
theatre  of  the  5th  century  bx  ;  a  temple  to 
Ceres  and  extensive  catacombs;  the  massive 
towers  of  the  fortifications  of  the  castle 
Euryalos  in  the  northwest,  subterranean  pas- 
sages hewn  through  solid  rock,  etc.,  with  end- 
less ramifications  in  all  directions.  The  Ear 
of  Dionysius,  a  deep  grotto  with  a  wonderful 
echo,  is  170  feet  long,  60  feet  high  and  20  to 
35  feet  wide.  Syracuse  was  founded  by  Greek 
Corinthians  in  734  B.C.  Its  early  political  his- 
tory is  obscure;  it  is  known  that  it  thrived  and 
it?clf  sent  out  other  colonics,  becoming  the 
largest  and  wealthiest  city  of  the  Old  World. 
It  had  at  one  period  a  democratic  government 
In  215  n. c.  it  was  invested  by  the  Romans  and 
defended  by  Archimedes,  resisted  for  three 
years,  but  finally  surrendered  212  B.C.,  remain- 
ing in  possession  of  the  Romans  till  the  down- 
fall of  their  empire.  Theocritus  and  Archimedes 
were  natives  of  Syracuse.  An  increasing  ex- 
port trade  is  carried  on  in  olive  oil,  lemons, 
oranges,  etc.  Pop.  27,352.  Consult  Baedeker, 
C,  *  Southern  Italy  and  Sicily1  (16th  ed.,  Leip- 
zig 1912);  Freeman,  E.  A..  'History  of  S  It' 
(4  vols.,  Oxford  1894) ;  Cavallari  and  hi 
'Topografia  archeologica  di  Siracusa'  (Paleim 
1X83,   1891). 

SYRACUSE  UNIVERSITY,  located  at 
Syracuse,  N.  Y.,  was  chartered  in  I  WO 
The  collegiate  department,  which  was  first 
opened  in  1871,  was  the  continuation  of  Genesee 
College,   founded  at  Lima.  M.  Y..  in  leW.  In 

1872  the  Geneva  Medical  College,  founded  n 
1835,  was  moved  to  Syracuse  and  became  the 
College  of   Medicine  of   the  university  and  » 

1873  the  College  of   Fine  Arts  was  organiied 
This    latter    was    an    experiment    in    American 
education   and    has   proved   eminently   success- 
ful.   The  College  of   Law   was  added  in   1W5. 
the    College    of    Applied   Science    in    1901,  the 
Teachers'  College  in   1906,  the  Library  School 
in  18%.  the  Summer  School  in  1901,  the  Grad- 
uate School  in  1911,  ihe  Xcw  York  State  Col- 
li ge  of  Forestry  in  1911,  the  College  of  Agri- 
culture in  1910.' the  School  of  Oratory  in  1914 
The  Hospital  of  the  Good  Shepherd  became  a 
part  of  the  university  in  1915.    The  College  of 
Liberal   Arts  o tiers  one  course  leading  to  the 
degree   of    A.B.    The   course   includes   certain 
required  studies,  one  major  subject   (six  hoars 
a  week  for  two  years),  one  minor  subject  (three 
hour*   a   week    for   two  years)    and    free  elec- 
ti\e>  to  complete  the  required  number  of  hours 
Instruction    in    HiMe    study    is    a    part    of    the 
I'urrii  iiluin  but   the  courses  are  elective.     Tbe 
(iradua'i    Stimnl  pro\ide<  for  work  leading  to 
tin-    decree/.    ;i"    A  M..    M.S.    and    Ph.D.    Tbe 
College    o!     Fine     Art>    offers    a    four    years1 
ioiir>e  in  architecture,  leading  to  the  degree  of 
U.Ar..  a  four  >  ears'  course  in  painting,  leading  to 
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jrcc  of  B.P.,  four-year  courses  in  piano. 

>rgan  and  violin,  leading  to  the  decree  of 

,  a   course  in  Belles-lettres  leading  to 

gree  of  B.L.     These  courses  include  in- 

>n  in  general  history,  philosophy,  etc.,  as 

»  in  theory,  history  and  practice  of  the 

The  College  of  Medicine  offers  a  four 

course,  leading  to  the  degree  of  M.D., 

e  College  of  Law  a  three  years'  course, 

to   the  degree  of   LL.B.     Two  years 

>e    spent    in    a   college   of    liberal   arts 

the  medical  course  is  undertaken  and 

r   before    the   course   in    law   can   lie 

uten.     Students    can    so    arrange    their 

s  as  to  complete  the  college  and  medical 

»    in     seven    years,    the    college    and 

jrses  in  six  years.    The  College  of  Ap- 

cience  offers  courses  in  civil,  electrical, 

ical   and  chemical  engineering,   leading 

degrees  of  C.E.,   E.E.,  M.E.  and  B.S. 

nical   engineering.    The  students  main- 

erarv,   historical  and  scientific  associa- 

nd  the  Greek-letter  fraternities  are  well 

nted.   Physical  training  is  a  regular  part 

collegiate  course  and  there  is  a  general 

in  athletics.     All  business  of  the  ath- 

ims  is  in  the  hands  of  the  athletic  gov- 

board,  which  includes  representatives  of 

ulty,  the  students,  the  alumni  and  in- 

l  business  men  of  the  city.    Dormitories 

men  include  Winchell  Hall,  Haven  Hall, 

[all   and  eight   cottages.     Sims   Hall   is 

mitory  for  men.    Many  of  the  students 

their    fraternity   houses.    The   campus 

s  100  acres  situated  on  a  hill  overlook- 

;    city    and    surrounding   country.     The 

ity    farm   is    located    a   mile   from    the 

.    The  buildings  of   the  university  in- 

(1916)     the    Hall    of    Languages,    the 

Demarest    Holden    Observatory,    the 

ie   Library,   the  John   Crouse  Memorial 

(for   the   College  of   Fine  Arts),  the 

of  Medicine,  the  College  of  Law,  the 

Id      Stadium      and      Gymnasium,      the 

i's  Gymnasium,  the  Esther  Baker  Steele 

I  Physics,  the  Lyman  Cornelius  Smith 

of  Applied  Science    (containing  shops 

Lai  and  wood  work),  the  Administration 

g,    Lyman    Hall    of    Natural    History, 

Hall   of    Chemistry,   New   York   State 

of  Forestry  building,  the  Photography 

U  the  free  dispensary,  Margaret  Olivia 

Teachers'  College,  the  Joseph  Slocum 

of  Agriculture,  nearly  a  block  of  hos- 

lildings   and   the   University   block,  one 

largest  commercial  buildings  in  the  in- 

>f  New  York  State,  erected  for  invest- 

lrposes.   In  1902  the  United  States  gov- 

t  established  a  weather  observing  sta- 

th  complete  equipment  in  the  Hall  of 

ges.     The  library  contains  over  100,000 

5,  including  the  general  library,  the  his- 

library  of  Leopold  yon  Ranke,  purchased 

and  other  special  libraries  in  economics. 

etc.    The   Syracuse   City  Library  and 

library  of  the  State  Court  of  Appeals 

;n   to   students.     The   students   number 

XX),  of  whom   1,500  are  in  the  College 

ral  Arts,  and  the  faculty,  325. 

James  R.   Day, 
Chancellor. 

IIA,  a  country  of  western  Asia,  geo- 
ally    and    anthropologically    a    kind    of 


peninsula  of  the  Mediterranean,  forming  a 
bridge  between  north  and  south,  connecting 
Asia  Minor  and  Mesopotamia  with  Arabia  and 
Egypt,  and  bounded  by  the  sea  on  the  west  and 
by  the  desert,  only  some  60  miles  inland  (at  the 
narrowest  part)  on  the  east.  The  name  *Syria* 
is  rather  a  geographical  expression  than  a  geo- 
graphical fact,  for  the  region  which  bears  that 
name  on  our  maps  has  been  arbitrarily  thus 
delimited  by  modern  (Christian)  geographers. 
The  name  was  originally  of  much  wider  appli- 
cation than  it  is  now,  while  even  to-day,  strictly 
speaking,  it  includes  Palestine.  The  subjects 
of  the  Assyrian  Empire,  from  the  Black  Sea  to 
the  Mediterranean,  were  known  In  ancient 
.  times  as  Assyrians  or,  in  the  abbreviated 
form,  Syrians.  These  two  names  came  at  a 
later  period  to  have  different  applications: 
Whereas  •Syria*  once  meant  all  the  Assyrian 
Empire  and  also  Mesopotamia,  it  became  usual 
with  the  Greeks  and  Romans  to  apply  that  name 
to  the  more  western  of  these  regions,  but  in- 
cluding Palestine.  Later  on,  Christian  senti- 
ment created  imaginary  boundaries  out  of  ex- 
isting landmarks  and  separated  the  <(Holy  Land* 
from  a  part  of  itself,  a  proceeding  that  gave 
birth  to  the  prevalent  erroneous  impression 
that  Syria  and  Palestine  are  two  distinct  coun- 
tries. Geographically  and  geologically  they 
cannot  be' separated;  the  mountains  of  Pales- 
tine, both  on  the  western  and  eastern  sides  of 
the  Jordan,  are,  respectively,  the  terminations  of 
the  Lebanon  and  Anti-Lebanon  Mountains. 
The  Jordan  Valley  is  a  continuation  of  the  Buka 
Valley,  and  three  out  of  the  four  sources  of  the 
river  Jordan  itself  are  in  Syria.  The  district 
we  describe  as  Palestine  no  longer  means  as 
once  athe  land  of  the  Philistines*  and  always 
has  included  much  which  the  Philistines  never 
held;  it  was  never  entirely  held  by  the  He- 
brews for  any  length  of  time.  Its  boundaries 
correspond  with  the  idealized  limits  of  Canaan 
as  divided  among  the  12  tribes,  with  the 
possessions  of  the  Hebrew  kings  in  the  days  of 
their  greatness,  and  with  the  Palestine  of  New 
Testament  history. 

Syria,  under  Turkish  rule,  was  divided  into 
four  vilayets  and  two  "independent  sanjaks*  as 
follows:  Aleppo,  33,430  square  miles,  pop. 
1,500,000;  Syria,  37,020  square  miles,  pop.  1,000,- 
000;  Beirut,  6,180  square  miles,  pop.  533,500; 
Lebanon,  1,190  square  miles,  pop.  200,000;  Zor, 
30,110  square  miles,  pop.  100,000;  Jerusalem, 
6,600  square  miles,  pop.  341,600.  The  last  two 
are  "sanjaks*;  the  whole  of  Palestine  was  in- 
cluded in  that  of  Jerusalem  and  the  vilayet  of 
Lebanon.  Total  area,  114,530  square  miles; 
pop.  3,675,000.  Of  the  area,  not  more  than 
12,000  square  miles  comprise  Palestine,  to  which 
also  belong  between  600,000  and  700,000  of  the 
population.  The  ancient  inhabitants  called  the 
country  "Aram,*  of  which  name  the  Biblical 
"Syria*  is  a  translation.  The  Arabs  called  it 
esh-Sham  (the  left)  north  of  Mecca  and  Me- 
dina; and  Yemen  (Yamin)  to  the  right  of  those 
cities.  Damascus,  believed  to  be  the  most  an- 
cient city  in  the  world,  was  the  capital  of  the 
Aramaic  kingdom.  While  the  modern  inhab- 
itants use  the  ancient  inclusive  name  Suriyya, 
the^  Arabs  call  both  Syria  and  Damascus  esh- 
Sham  ;  the  Turkish  name  is  Suria  (also  Sham)  ; 
the  Persians  call  it  Soristan. 

Topography. —  Regarded  in  the  ordinary 
sense  of  the  name,  Syria  is  the  long  and  nar- 
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mw  district  on  the  eastern  shore  of  the  Mediter- 
ranean, extending  from  the  Taurus  range  on  the 
north,  separating  it  from  Asia  Minor,  to  Egypt 
on  the  southwest,  between  36*  5'  and  31  N. 
lat.  and  long.  .U°  30'  and  3°°  K.  The  Euphra- 
tes forms  the  northeastern  border;  the  Syrian 
Desert  the  eastern  limits,  and  Arabia  on  the 
south  and  southwest.  The  Mesopotamian  plains 
are  separated  by  the  desert  from  the  Mediter- 
ranean coast  region,  which  stretches  nearly  in 
a  straight  line  from  the  Sinai  Peninsula  north- 
ward to  Anatolia.  The  desert  forms  a  chalk 
and  limestone  tableland  rising  gradually  to  an 
altitude  of  over  2,000  feett  above  sea-level, 
stretching  away  southward  into  the  Arabian 
Peninsula,  hut  on  the  west  sinking  abruptly 
down  to  the  long,  deep  and  narrow  depression 
of  Fl-Ghor,  which  form*  the  eastern  limit  of 
the  southern  section  of  the  coast  region  known 
as  Palestine.  Farther  north  the  desert  merges 
imperceptibly  in  the  plains  of  Damascus  and 
Aleppo  and  ihtis  presents  no  natural  well-de- 
fined limits  to  Syria  on  the  cast.  Elsewhere  the 
boundaries  are  sufficiently  clear.  The  total 
length  north  and  south  is  variously  estimated 
at  between  370  and  430  miles,  with  a  mean 
breadth  of  100  miles,  narrowing  in  the  south  to 
60  and  expanding  northward  to  150  miles. 
Palestine  is  cut  off  by  the  Lower  Orontes  (Nahr 
el- A  si)  and  Mount  Hermon  from  Syria  proper, 
measuring  from  thi*  point  to  the  southern  end 
of  the  Dead  Sea  (Ranr  Lilt,  i.e.,  Lake  of  Lot) 
about  160  miles,  with  an  average  breadth  of  70 
miles.  Geologically.  Syria  is  a  great  desert- 
plateau  only  differentiated  from  the  North 
Arabian  Desert  by  a  picturesque  mountain- 
wall,  split  in  the  north  into  two  parallel  chains 
—  the  Lebanon  and  Anti-Lebanon,  the  latter 
falling  gradually  northward  down  to  the  plains 
of  Upper  Mesopotamia,  while  the  former  is 
continued  by  the  less  elevated  Jcbcl-Nusarich 
as  far  as  the  plain  of  Antioch.  about  the  36th 
parallel.  North  of  this  plain  the  Jcbel-Nusa- 
rieh  is  continued  bv  the  Giaour- Da gh  and 
Akma-Dauh  to  the  Taurus  above  the  Gulf  of 
Alexandretia.  These  ranges  condense  the  va- 
por* from  the  sea  and  remain  snow-clad  till 
laic  in  summer,  giving  the  10  to  16  miles' 
breadth  of  the  Syrian  seaboard  its  luxuriant 
subtropical  vegetation  and  Palestine  its  fertil- 
ity as  far  as  its  southern  l»orders.  The  Leb- 
anon range  runs  for  about  90  miles  southwest 
and  approaches  at  some  points  to  within  8  or 
10  miles  of  the  Mediterranean,  presenting  to 
-eaward  the  appearance  of  bare,  rocky  walls 
Mir  mounted   here   and    there    bv   a    few    snow- 

■ 

decked  peaks,  Dahr-el-Kndib  (10.2(10  feet)  and 
Jchel-Makmal  (10,020  feet).  From  these  is  de- 
rived the  name  of  Lebanon  (white  moun- 
tain*), which  was  already  current  in  the  time 
•  »f  Mosi*  Despitt-  its  rugged  appearance  the 
Lebanon  contains  manv  fertile  slopes  and  val- 
Iey>.  well  cultivated  and  thickly  populated.  East- 
ward it  i^  cut  off  tmrn  the  Ami- Lebanon  by  the 
Mill  nil  ire  fertile  plain  of  the  Beka'a  (Coclc- 
>>ria  ».  whose  bald,  rocky  ramparts  present  more 
varied  nut  line*  than  the  coast  range.  The 
anthem  extremity  of  the  An ti- Lebanon  rises  in 
the  Jebel  e-h-Slu  ikh  (Mount  Hvrmoti)  to  an 
.tliitude  <»t"  ti,  aily  10.04)0  feet,  the  culminating 
jHiim  of  the  Sxrian  highland*,  about  30  miles 
>nuih\\cM  "l  Damascus,  the  capital  of  Syria. 
The  offshoots  of  the  Lebanon  range  also 
>t retch    southward,    with    slight    interruptions, 


throughout  the  whole  of  Palestine.  Where  i» 
enters  that  country  the  upper  part  approaches 
the  sea  and  at  Mount  Carmel  sends  forth  a  lat- 
eral branch,  which  farther  south  is  separated 
from  the  sea  by  a  fertile  plain.  Within  th» 
region  are  situated  the  oldest  and  most  famotn 
places  in  Palestine,  including  the  mountains  of 
Naphtali,  and  of  Ephraim  and  Judah.  It  if 
this  range  which  prevents  the  Jordan  from 
flowing  toward  the  sea  and  compels  it  to  fol- 
low a  southern  course  until  it  loses  itself  in 
the  Dead  Sea.  Excluding  the  southeastern 
flanks  of  Hermon,  both  the  Lebanon  and  Anti- 
Lebanon  ranges  are  of  limestone  formation: 
the  former  is  a  single  ridge  deeply  marked  from 
the  effects  of  erosion  by  water,  while  from  the 
latter  five  ridges  diverge  northward.  The 
spaces  between  them  is  taken  tip  by  a  plateau 
of  from  4.000  to  over  5,000  feet  above  sea- 
level.  The  depression  of  El-Ghor.  referred  to 
above,  is  the  deepest  in  the  earth's  crust,  fall- 
ing about  13,000  feet  below  sea-level,  or  more 
than  4,000  feet  lower  than  the  Beka'a  plain. 
Thc  four  main  streams  —  the  Jordan.  Leontes. 
Orontes  and  Ahana  —  rise  in  the  neighborhood 
of  Baalbek,  under  the  34th  parallel.  They 
flow  in  four  opposite  directions,  south  to  the 
Dead  Sea,  southwest  and  northwest  to  the 
Mediterranean,  and  east  to  the  Bahr-et-el-Atei- 
bch.  some  five  hours'  journey  beyond  Damas- 
cus. The  Euphrates,  breaking  the  Taurus  in  a 
succession  of  cataracts  and  rapids,  flows  south 
and  southeast,  separating  Mesopotamia  from 
Syria  and  the  deserts  of  Syrian  Arabia,  and 
is  joined  by  the  Tigris  at  Kurna.  In  the  course 
of  the  Jordan  are  the  lakes  of  Merom  (B- 
Huleh)  and  Tiberias,  and  at  its  mouth  is  the 
Dead  Sea.  There  are  few  perennial  streams  in 
Syria;  the  rain  is  quickly  ahsorhed  by  the 
stony  ground.  Some  of  the  old  river-heds 
(wady)  are  deeply  eroded.  The  mountain 
chains  divide  Syria  into  three  regions  —  i 
western,  consisting  of  a  narrow  belt  of  low- 
land extending  between  the  sea  and  the  moun- 
tains, sometimes  sandy,  but  generally  fertile; 
a  central,  occupied  by  the  principal  mountains 
of  the  chain ;  and  an  eastern,  consisting  for  the 
most  part  of  a  bare,  arid,  sandy  plateau,  occa- 
sionally relieved  by  a  few  oases.  Above  all 
towers  Mount  Hermon,  visible  from  almost  all 
parts  of  Syria  and  forming  a  valuable  land- 
mark for  ihc  guidance  of  caravans.  The  'Lit- 
tle GhorM  or  plain  of  Gennesareth  stretches 
west  of  Lake  Tiberias.  On  the  eastern  border 
of  Syria  extends  the  interior  of  the  country,  a 
fertile  steppe,  which  when  artificially  watered 
yields  the  most  luxuriant  produce.  This  re- 
gion, which  is  called  the  desert  on  account  of 
its  lark  of  water,  stretches  at  a  mean  level  of 
1/J00  feet  to  the  vicinity  of  the  Euphrates.  It 
is  inhabited  by  independent,  nomadic  Bedouins 
and  frequently  traversed  bv  caravans.  Beyond 
the  Jordan,  not  far  from  Mount  Hermon,  risf 
the  volcanic  hills  of  Tulul.  To  the  south  of 
Damascus  lie  the  ancient  wheat-bearing  plains 
of  Hau ran  and  the  mountains  of  that  name,  a 
region  in  which  numerous  ancient  inscriptions 
arc  to  be  found.  Farther  south  extend  the 
mountain^  of  (iilcad,  partially  wooded.  The 
mountains  of  Moab  form  an  extensive  table- 
land separated  I  rotn  the  desert  toward  the  east 
by  a  low  run^c  oi  hills.  Between  the  Haurifl 
and  the  ()a>is  of  Damascus  there  stretches  a 
broad   expanse  of   volcanic   hills,   the   Eastern 
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nitis  (Tulul-es-Safa),  toward  the  north- 
"ge  of  which  stand  the  stupendous  ruins 
myra  (Tudmur),  supposed  to  have  been 
f  Solomon.  The  Ala  region  between  the 
i  of  Damascus  and  Aleppo  forms  an  ex- 
basaltic  upland  tract  for  many  miles 
E  the  Orontes.  Here  are  the  ruins  of 
indent  cities.  In  the  extreme  north  the 
aland  plateaux  of  Aleppo,  Umk  and  Ain- 
:upy  all  the  space  between  the  bend  of 
lphrates  and  the   coast   range,   and  are 

inhabited  by  Turkoman  and  Armenian 
turists.  This  region  marks  the  extreme 
of  both  of  these  races  toward  the  south- 
West  of  the  Umk  plateau  lies  the  Bahr- 

.   (Lake  of  Antioch),  a  fine  sheet  of 
«      t  miles  by  six,  formed  by  the  junc- 
F  several  steppe  streams  and  draining  to 
ontes. 

ra  and  Fauna. —  Vegetation  is  much 
raried  and  luxuriant  in  the  north  than  in 
ith.  The  fertility  of  the  soil  of  Syria  is 
d  by  many  ancient  writers  as  well  as  in 
ble.     Even  the  Syrian  "desert*  consists, 

sand,  but  of  excellent  soil,  which  after 
rly  rain  produces  a  rich  crop  of  grasses 
Dwering  herbs,  affording  most  valuable 
i.  The  whole  coast-district  belongs  to  the 

of  the  Mediterranean  Flora,  which  ex- 
iround  the  basin  of  that  sea,  reaching  in- 
.s  far  as  the  lower  hill  country.  This 
tion  is,  therefore,  similar  to  that  of 
Algeria  and  Sicily,  with  some  modifica- 
m  the  direction  of  Egypt.  Among:  the 
>al  products  are  corn,  cotton,  fruit  in  al- 
ndlcss  variety,  indigo,  sugar  cane,  grapes, 
s,  mulberries,  olives  and  tobacco.  The 
>     especially     of     the     Latakia     district 

Cyprus  is  noted  for  its  powerful,  aro- 
flavor.  What  still  remains  of  the  his- 
edars  of  Lebanon  is  now  found  only  at 
iry  spot  a  few  miles  below  Tripoli;  far- 
>uth,  the  rose  of  Sharon  is  still  cultivated. 
,  as  the  higher  ground  of  the  interior  is 
ched,  the  vegetation  changes  to  that  of 
riental  type,  a  great  variety  of  species 
a  dry  and  thorny  undergrowth  and 
1  trees.     The  vegetation  of   the  Jordan 

somewhat  resembles  that  of  Nubia  on 
rge  of  the  tropics.     Considerable  quanti- 

raisins  are  grown  round  Damascus  and 

t.      Pistachios    are    raised    in    northern 

and  nuts  in  central  Syria,  while  in  the 

near  Damascus  and  east  of  the  Jordan 

saltwort  is  grown  extensively.    The  gall 

produced  by  the  oaks  of  the  north  are 
-  exported  to  Europe  for  dyeing  purposes, 
products  are  licorice,  alizari  or  madder, 
rk  of  the  pomegranate  tree  (used  in  tan- 
and  sumach,  figs,  citrons,  pomegranates 
lmonds,  cucumbers,  onions,  artichokes, 
mt  and  truffles.  While  the  cedar  and  cy- 
is  growing  rare,  the  pine  is  common; 
sk  and  the  poplar  willow  are  frequently 
ith,  as  well  as  the  terebinth  or  turpentine 
id  the  Valonia  oak. 

long  wild  animals  the  chief  are  the  Syrian 
the    hyaena,    jackal,    boar,    panther    and 

A  connecting  link  between  the  domestic 
e  wild  animals  is  formed  in  Syria  by  the 
id  the  cat.  Each  town  and  village  is  in- 
with  masterless  dogs  who  subsist  on  the 
.  There  are  two  species  of  the  fox  and 
olf   is    not   uncommon   in    the   Lebanon 


Mountains.  Gazelles  are  hunted  in  eastern 
Syria.  The  numerous  caverns  harbor  several 
varieties  of  bats;  there  arc  four  species  of 
hares  and  numerous  rodents,  among  them  the 
graceful  jumping  mouse  of  the  desert.  The 
domestic  animals  include  a  small  but  hardy 
race  of  horses;  camels  and  mules  are  also  used 
as  beasts  of  burden,  especially  in  the  trade  be- 
tween the  coast  and  the  interior.  Fat-tailed 
sheep  are  plentiful,  but  the  transplanted  An- 
gora breed  soon  degenerates.  Pigs  are  prac- 
tically unknown.  The  domestic  hen  is  very 
common,  but  ducks  are  only  to  be  found  in  a 
wild  state.  Partridges  occur  on  all  the  hills 
and  quail  in  the  cornfields  of  the  plains.  The 
eagle  and  vulture  arc  found  about  the  Dead 
Sea,  while  storks,  cranes  and  becassins  fre- 
quent different  localities.  Among  the  few  sing- 
ing birds  the  nightingale  (bulbul)  is  the  most 
notable.  Fish  abounds  in  the  Jordan  and  Lake 
Tiberias  as  well  as  in  almost  all  the  perennial 
streams.  Both  Syria  and  Palestine  are  rich  in 
Creeping  things"  and  insects.  Crocodiles  have 
been  seen  (though  very  rarely)  in  the  marshes 
between  Haifa  and  Kaisariych  on  the  Palestine 
coast,  where  the  climate  resembles  that  of  the 
Nile  Delta,  The  common  chameleon,  the  harm- 
less little  gecko  and  numerous  snakes,  many  of 
them  poisonous,  arc  found,  as  well  as  the  land 
tortoise  and  the  small-tailed  water  tortoise. 
Among  the  mountains  occurs  the  dark-colored 
khardon  of  the  Arabs,  with  its  prickly  tail  and 
back.  Mosquitos,  wasps,  wild  bees,  hornets., 
grasshoppers  (or  locusts)  are  common.  Lo- 
custs are  the  plague  of  farmers,  often  devour- 
ing whole  crops;  they  are  eaten  only  by  the 
Bedouins.  North  of  Beirut  sponges  are  found 
on  the  coast,  where  there  is  a  large  fishing  in- 
dustry. 

People. —  The  inhabitants  of  Syria  present 
a  conglomeration  of  races  united  by  one  com- 
mon language,  Arabic.  They  are  mainly  mem- 
bers of  the  great  family  named  Semitic,  a 
purely  conventional  term  used  to  designate  the 
group  of  peoples  who  are  ethnographically  al- 
lied by  their  languages  —  those  of  a  peculiar 
construction  and  similar  in  character  to  the 
Hebrew.  The  dwellers  of  Syria  consist  chiefly 
of  descendants  of  the  ancient  Syrians,  Arabs, 
Turks,  Greeks  and  Jews;  among  the  most  cel- 
ebrated tribes  are  the  mysterious  Druses  and 
Maronites,  while  several  other  nomadic  tribes 
such  as  the  Turkomans,  dwell  in  the  north; 
Kurds,  on  the  banks  of  the  Euphrates,  and 
Bedouins  in  the  Syrian  Desert.  Greeks,  Ro- 
mans and  European  crusaders  have  all  blended 
with  the  ancient  Semitic  stock  to  produce  the 
Syrians  of  to-day. 

From  the  most  remote  times  Syria  was  in- 
habited by  Semitic  stock;  the  Philistines  and 
Hittites  were  the  only  exceptions.  The  former, 
whatever  their  origin,  were  soon  merged  with 
the  primaeval  inhabitants,  adopting  both  lan- 
guage and  religion.  In  like  manner  the  non- 
Semitic  branch  of  the  Hittites  was  absorbed. 
The  Arab  invasion  in  the  7th  century  intro- 
duced a  new  factor.  All  the  people  of  Syria, 
as  well  as  Egypt  and  Mesopotamia,  became 
unified  by  a  vigorous  conquering  race  which 
left  an  ineradicable  mark  on  the  language  and 
culture  of  the  Christian  and  Jewish  natives,  to 
whom  they  were  racially  related,  though  of  a 
different  faith  —  Islam.  That  religion  was  even 
an  eclectic  compound  of  popular  Christianity 
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and  Judaism.  Their  language,  Arabic,  was 
most  properly  spoken  in  all  Syria,  while  an 
Arabic  Christian  dynasty  had  existed  in  Damas- 
cus ^ven  before  the  invasion.  These  vigorous 
sons  of  the  desert  brought  about  a  double  proc- 
ess of  assimilation.  They  learned  eagerly  from 
the  natives,  from  the  Persians  and  the  Greeks. 
They  were  apt  pupils  who  in  many  cases  were 
not  only  able  to  improve  upon  the  wisdom  of 
their  teachers,  but  also  to  absorb  and  mold 
all  this  foreign  learning  into  the  Arabic  lan- 
guage, even  to  the  extent  of  applying  Arabic 
equivalents  for  the  technical  words  of  science 
or  philosophy  instead  of  using  the  Greek  forms. 
That  process  of  acclimatizing  foreign  ideas  and 
culture  is  still  prevalent  among  Syrian  writers 
to-day.  The  Mohammedan  invaders  absor^rd 
many  of  the  old  customs  and  religious  tradi- 
tions of  the  soil  and  adopted  the  old  shrines 
of  saints  in  different  communities  and  gave  them 
Mohammedan  names.  Through  their  language 
they  impressed  their  own  poetry,  national 
heroes  and  saints  upon  the  people  with  the 
result  that  the  most  modern  Syrian  writers  echo 
the  voices  and  thoughts  of  Arabian  bards  and 
philosophers.  In  the  Syria  of  to-day  the  Chris- 
tions,  Mohammedans  and  lews  possess  a  com- 
mon heritage  of  proverbs,  legends,  parables  and 
superstitions.  Indeed,  it  is  no  exaggeration  to 
say  that  the  modern  Syrians  are  one  people  with 
the  same  fundamental  outlook  on  life,  despite 
their  different  religions  and  sects,  characteris- 
tics, clannish  traits  and  various  dialects.  In  this 
happy  blending  of  races  the  natural  endow- 
ments of  the  people  arc  favorably  exemplified 
by  the  Christian  section  of  the  population.  They 
form  a  highly  intelligent  people  with  a  remark- 
able capacity  for  adopting  European  ideas. 
The  admixture  of  Greek  and  Arabic  blood 
seems  not  to  have  impaired  the  good  qualities 
of  their  Phoenician  and  Aramaen  ancestors.  The 
inhabitants  of  the  coast  districts  are  still  Phoe- 
nicians in  their  enterprising  spirit,  commercial 
skill  and  love  of  travel.  In  Marseilles,  Liver- 
pool and  Manchester,  Syrian  merchants  are  set- 
tled who  promote  the  interests  of  their  native 
land,  extending  their  trading  relations  to  Scan- 
dinavia and  North  America.  Intelligent  indus- 
try is  responsible  for  the  prosperous  condition 
of  the  Beirut  Christians.  Here  proverty  is  rare, 
and  everyone  is  engaged  in  some  branch  of  in- 
dustry or  trade.  Family  life  is  simple  and 
patriarchal.  The  women  are  thrifty  housewives 
and  devoted  to  their  families,  associating  little 
with  the  outside  world.  The  l)ruscs  and  Turk- 
omans (qq.v. )  arc  alien  races;  the  old  Syriac  or 
Aramaic  tongue  is  spoken  only  by  the  Nestor- 
ians  of  Kurdistan;  the  Turkish  officials  and 
soldiers  under  the  old  regime  >poke  their  own 
lanpia*:c. 

Education  and  Religion. —  Under  Turkish 
rule  elementary  education  was  nominally  com- 
pulvry  tor  all  children  of  both  sexes,  while 
the  Ministry  of  Public  Instruction  provided  for 
the  iiisptviiun  of  schools  maintained  by  11011- 
Mo>Km  communities.  In  Syria  there  arc  many 
native  *chouU  and  other  educational  institu- 
tions maintained  lor  foreign  missions.  In  the 
numerous  ►.'ills"  schools  instruction  is  limited 
mainly  tu  the  study  of  French  and  English. 
The  "Sisters  of  I  harity"  conduct  an  excellent 
training  school  where  woman's  work  is  taught 
and  native  teachers  are  trained.  The  rival 
houses  of  the  "Sisters  of  Nazareth*  and  of  the 


*  Prussian  Deaconesses"  are  highly  p 
their  labors,  while  the  American  m 
aim  especially  at  practical  objects  of 

In  religion  the  bulk  of  the  inhat 
Mohammedans;   the  Christians  mak< 
fifth  of  the  total,  and  are  divided  into 
Greeks,  United  Greeks,  Maronites  ( 
man  Catholics,  Nestorians  and  Pro 
number  of  Jews  is  estimated  at  +i* 
Protestantism  is  making  rapid  pr< 
(where    that    denomination    i     ■■■ 
church,  several  schools  and  a  punt* 
ment)  and  in  the  Lebanon.    In  the  — 
also    dwell    some    Bedouin    "Ishmae 
scended  from  the  murderous  sect  of  €j 
who  have  given  a  familiar  word  to 
ropean  languages.    Quite  recently 
ments  of  Moslem  Circassians,  drive. • 
homes  by  their  objection  to  living  un 
tian  Russia,  have  been  established  c 
Jordan. 

Towns. —  In  Syria  many  of  the 
erablc  cities  in  the  world,  such  as 
Aleppo,  Emessa,  Beirut  and  Jems 
flourish  and  retain  their  ancient  name 
fled  but  recognizable  forms.  Tyre, 
Baalbek  and  some  other  famous  pi 
either  disappeared  or  shrunk  into  obs 
lets.  The  principal  seaports  of  Syri 
found  on  the  coast  of  what  was  once 
the  home  of  the  most  famous  nav 
antiquity.  Beirut  is  the  chief  port  ai 
Smyrna  the  largest  and  most  flouri 
port  in  the  Levant.  Two  other  nor 
are  Latakia  and  Tripoli;  the  soutu 
Sidon,  Tyre,  Acre,  Cacsarca  (Kaiser 
Ascalon,  have  lost  their  trade  and  i 
during  the  centuries  since  the  Crusad 
now  little  more  than  fishing  villages  ' 
local  traffic.  Jaffa  (Joppa)  has  rec 
its  former  prosperity  owing  to  the  i 
dustry  and  the  Jerusalem  Railway.  Al< 
(Iskandrun),  in  the  extreme  north,  cc 
finest  harbor  on  that  coast,  but  is 
fever-stricken  spot  in  that  region. 
(Scleucia),  about  30  miles  south  o 
dretta,  also  has  a  fine  natural  harbor 
liar  feature  of  this  district  is  that 
all  the  inhabitants  are  afflicted 
•Aleppo  Button"  or  the  "Baghdad  Da 
each  the  result  of  a  boil  that  alwa 
year  before  healing.  Europeans  com 
diseases  often  during  only  a  few  < 
Sidon  (q.v. ).  now  called  Saida.  is  of 
able  historical  interest. 

Communications.—  Of  the  tht 
routes  which  have  been  the  main  thoi 
between  Europe  and  Asia  —  namely 
Sea,  the  Euphrates  Valley  and  the  « 
the  Euphrates  is  the  most  ancient 
direct.  From  remotest  antiquity  it  ha 
main  channel  by  which  the  riches  of 
have  flowed  to  the  West,  and  to  pc 
In  do- Syrian  trade  route  has  been  the 
all  great  European  powers,  for  the 
traverses  i*  the  pivot  of  European  d 
in  Asia.  The  hrst  treat  trafficker 
East  and  Wnt  wen-  the  Phoenicians,  i 
cess  in  o>mmercc  was  probably  lar| 
on  their  trade  connections  across  t 
1  >c*ert  with  the  Persian  Gulf.  Trade 
to  flourish  from  the  fith  to  the  12th 
the  Arab  irruption  causing  but  littU 
encc.     Then  the   Mongol  avalanche 
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>hrates  Valley  and  Europe  lost  her  hold 
i,  for  the  land  route  was  severed.  On 
Is  of  the  Mongols  came  the  Turk,  who 
i  foundations  of  the  Ottoman  Empire  on 
dge  between  Europe,  Asia  and  Africa, 
Sly  strangling  all  Indo-European  inter- 

The  establishment  of  the  British  Le- 
r  Turkey  Company  in  the  16th  century 
ic  first  impulse  to  the  revival  of  the  old 
tes  route  until,  in  1750,  the  Indo-Syrian 
i  tracks  came  a^ain  into  a  brief  period 
parative  prosperity.  But  for  the  aiscov- 
an  unbroken  waterway  to  India  and  the 

of  the  Suez  Canal,  this  route  would 
roamed  the  highway  of  the  East.  Even 
early  part  of  the  19th  century,  despite 
jference  for  sea-borne  trade,  the  pros- 
•f  a  revival  of  the  old  land-route  were 
iging.     The  proposed  Euphrates  Navi- 

Company  and  Railway  were  outward 
f  a  great  need  which  Great  Britain  was 
i  recognize,  but  which  Germany  eventu- 
ok  up  and  attempted  to  realize  in  her 

>  the  East.     It  is  not  improbable  that 
historians,    delving    in    the    diplomatic 

,  of  the  past  25  years,  will  assign  a  prom- 
>lace  among  the  ^causes1*  of  the  Great 

>  the  silent  struggle  for  the  command  of 
diterranean  and  the  bridge  between  East 
est.     From  Alexandretta  to  Aleppo  the 

now  accessible  to  wheeled  traffic.  From 
>int  the  pilgrims'  route  to  Mecca  and 
i  is  superseded  by  the  railroad  following 
ontes  Valley  by  Hamah  and  Horns  to 
cus  running  thence  through  the  Hauran 
ard  to  Arabia.  Geographically,  the  Syrian 
'S  form  a  sort  of  southern  prong  of  the 
I  Railway.  In  Syria  railway  enterprise 
with  a  roundabout  line  of  54  miles,  run- 
:om  Jaffa  to  Jerusalem,  opened  in  1892. 
then  great  progress  has  been  made,  and 
her  about  1,400  miles  were  in  operation 
[,  with  electric  street  cars  in  Damascus 
;irut.     Since  the  end  of  1906,  when  the 

Aleppo  to  Hamah  was  opened,  a  French 
s  united  the  former  town  with  Rayak  on 
e  from  Beirut  to  Damascus,  with  a  total 
of  about  206  miles  and  a. big  bridge  over 
rontes    at    Hamah.    The   same   company 

a  line  from  Horns  to  Tripoli,  which  was 
up  to  use  the  material  elsewhere.  North 
rak  the  lines  have  the  normal  or  *conti- 
'  gauge;  all  those  to  the  south  of  this 
re  narrow  guagc.  Here  also  is  the  junc- 
:  the  French  system,  a  line  of  about  155 

connecting  Beirut  with  Damascus  and 
1.  Starting  from  Beirut  Harbor,  the  rail- 
imbs  up  the  Lebanon  (by  cogwheel)  for 
5,000  feet  to  a  point  just  above  Ain 
.  winding  thence  down  to  the  valley  of 
kaa,  in  which  Rayak  junction  lies.  From 
the  line  runs  southeastward  across  the 
ind  crosses  the  Anti-Lebanon  to  Damas- 

the  south  of  which  city  the  line  (which 
ken  up  during  the  war)  ran  almost  paral- 
the  west  of  the  Hedjaz  Railway.  The 
i  line  was  built  by  the  Turks  with  the 
ncc  of  foreign  engineers,  mainly  for  the 

Kilgrims,  and  was  opened  for  traffic  as 
fedina   (820  miles)   in   1908.     Starting 
Damascus,    it    was    never    completed    to 
or  prolonged  to  the  Red  Sea  coast  as 
cd.    It  has  a  branch  (22  miles)  connect- 
osra  with   Deraia,  as  well  as  a  line  to 


Haifa,  northwest  of  Nazareth,  and  a  25-mile 
feeder  from  Amman  to  Es-Salt.  From  Beirut 
a  steam  tramway  runs  along  the  coast  10  miles 
north  to  Yunie. 

History. —  From  Egyptian  records  in  stone 
and  papyrus  it  seems  that,  at  the  earliest  times 
known  to  us,  Syria,  or  at  any  rate  Palestine,  was 
at  times  a  dependency  of  TEgypt.  As  regards 
commerce,  manufactures  and  agriculture  the  , 
country,  had  reached  a  considerable  degree  of 
civilization.  A  record  of  the  days  of  Rameses 
II  ( 1300-1280  B.C.)  mentions  38  fortified  places 
in  Palestine  and  18  more  north  of  Tyre.  At  an 
early  period  Syria  became  part  of  the  Assy- 
rian Empire,  and  afterwards  passed  to  the  Per- 
sians under  Cyrus,  and  the  Greeks  under  Alex- 
ander, who  conquered  the  country  after  the  bat- 
tle of  Issus  in  333  b.c.  Ten  years  later  Ptolemy 
took  possession  of  Syria  and  Palestine,  and  in 
312  B.c.  began  the  era  of  the  Seleucides,  when 
Antioch  was  founded.  The  Seleucidc  dominion 
lasted  248  years,  when  the  conquering  Romans 
made  Syria  a  Roman  province  in  64  b.c.  At 
this  period  the  Aramaic  language  was  chiefly 
spoken  throughout  Syria,  although  the  Greek 
language  and  culture  were  gradually  being  in- 
troduced. Under  the  Greek  and  the  later 
Roman  supremacy  there  sprang  up,  even  in  re- 
mote parts  of  the  country,  numerous  buildings 
of  great  splendor.  About  the  beginning  of  our 
era  Palmyra  was  particularly  noted  for  the 
magnificence  of  its  architecture.  The  whole  of 
Christian  Syria,  including  Palestine,  was 
wrested  from  the  Eastern  Roman  Empire  by 
the  Persians  in  a.d.  611-614.  Nomadic  tribes  of 
Arabs  had  from  time  immemorial  ranged  over 
the  Syrian  plain  as  far  as  Mesopotamia,  and 
certain  Arab  tribes  from  the  Yemen  were  set- 
tled in  Syria,  particularly  in  the  Hauran.  For 
centuries  before  the  rise  of  Islam  the  Arabs 
were  everywhere  a  disturbing  element  to  the 
Byzantine  Empire.  The  new  religion  promul- 
gated by  Mohammed  produced  extraordinary 
results.  As  by  magic,  long-standing  intertribal 
feuds  among  the  Arabs  disappeared  —  they  be- 
came a  united  nation  galvanized  by  religious  en- 
thusiasm. Shortly  after  the  death  of  the 
Prophet  the  Arabs  defeated  the  Byzantines,  and 
Syria  fell  into  their  hands  (636).  It  was  gov- 
erned by  caliphs  till  883,  and  then  passed  un- 
der various  masters  till  it  was  conquered  by 
the  Seljuk  Turks,  who  gradually  obtained  pos- 
session of  the  whole  country  (1070-85).  The 
first  Crusade  began  in  1096 ;  "Antioch  fell  to  the 
Crusaders  in  1098.  By  1118  the  kingdom  of 
Jerusalem  had  been  established  and  the  Franks 
had  taken  Caesarea,  Tripoli  and  Beirut.  The 
next  140  years  included  the  romantic  period  of 
Richard  Cocur  de  Lion  and  Saladin,  the  latter 
becoming  master  of  the  whole  of  Syria  except 
the  Frankish  possessions  (1183).  North  and 
central  Syria  were  conquered  by  the  Mongols 
in  1259-60;  in  1291  the  Mamelukes  ended  the 
Frank  rule  in  Palestine  and  later  united  Syria 
with  Egypt.  After  this  period  the  history  of 
Syria  presents  few  points  of  interest;  internal 
strife  continued  between  the  Mamelukes,  Cir- 
cassian sultans  and  Mongolian  governors.  In 
1400  came  the  Mongol  invasion  of  Tamerlane, 
when  great  numbers  of  the  inhabitants  were 
massacred. 

War  broke  out  in  1516  between  the  Otto- 
man Turks  and  the  Mamelukes;  the  latter  were 
defeated  by  Sultan  Selim,  and  in  the  following 
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yvar  the  whole  of  Syria  was  incorpo rated  in 
ihe  Turkish  or  Ottoman  Kmpire  -  a  connection 
destined  10  he  severed  Ait)  years  later  by  the 
Great  War.  The  more  important  events  in  the 
modern  history  of  Syria  are  its  conquest  by 
Mchemet  Ali  of  Egypt  in  1R33.  and  its  subse- 
quent restoration  to  Turkey  in  1840  by  the  in- 
tervention of  the  great  European  powers;  and 
the  disturbances  that  broke  out  in  the  Lebanon 
district  in  I860  between  the  Maronites  and  the 
Pruses.  A  Maronite  monk  was  found  mur- 
dered, and  suspicion  fell  upon  the  Druses.  The 
latter  made  a  .general  attack  on  the  Maronite 
villages  near  Reirut  and  a  large  town  under 
Mount  Hcrmon.  With  a  promise  of  protection 
the  Turkish  commander  ordered  the  Maronites 
to  lay  down  their  arm*.  On  this  being  done, 
they  were  abandoned  to  their  enemies,  who 
thereupon  swarmed  into  their  villages  and  mas- 
sacred all  men,  women  and  children.  So  far 
from  rendering  the  promised  protection,  Turk- 
ish troops  were  said  to  have  assisted  in  the 
butchery.  France  and  Great  Britain  intervened; 
a  French  expedition  was  dispatched  to  the 
scene.  Its  active  services,  however,  were  not 
tequired.  As  a  result  of  that  intervention  the 
Lebanon  district  was  created  an  independent 
sanjak,  the  governor  of  which  was  required  to 
profess   the   Christian    religion. 

Ou ring  the  European  War  in  June  1917 
Syria  was  invaded  by  a  British  force  under 
General  Allenby  who  captured  Bcersheba  31 
Oct.,  Ge/a  7  Nov.,  and  Jaffa  17  Nov.  The 
victorious  troops  entered  Jerusalem  9  Dec,  and 
Palestine,  separated  from  Syria,  was  created  an 
independent  sanjak  under  British  administration. 
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SYRIAC  LANGUAGE  AND  LITERA- 
TURE, one  of  the  members  of  the  Semitic 
family  of  languages.  It  is  a  variation  or  dia- 
lect of  the  Aramaic  tongue,  which  covered  the 
districts  of  Mesopotamia,  northern  Syria, 
Damascus  and  eastern  Palestine  southward  to 
Arabia  Pctra?a.  The  language  of  Syria,  es- 
pecially in  its  earlier  form,  differs  very  little 
from  fhaldee  or  eastern  Aramaic.  The  Latin 
equivalent  of  the  name  which  is  Syriac  us  and 
it<  Greek  equivalent  mean  of  or  pertaining  to 
Syria  or  its  language. 

Language.  When  Syriac  first  appeared 
within  the  view  of  history  it  must  have  been 
undoubtedly  quite  an  ancient  tongue,  since  its 
grammatical  forms  had  assumed  great  definite- 
ne*N.  rhough  it  was  subject  to  constant  linguistic 
influence  from  the  powerful  and  highly  or- 
ganized peoples  by  which  it  was  surrounded 
In  Liter  days  it  continued  to^  be  affected  by 
(ireek  and  Mill  later  by  Arabic,  the  latter  of 
which  contributed  to  it  many  words.  There 
wa>  undoubtedly  a  very  considerable  body  of 
pre-Christian  Svriac  literature;  but  this  seems 
to  have  disappeared  before  the  iconoclastic  and 
missionary  zeal  of  the  Christian  priests,  though 
si-me  « - f  it  max  >ti1l  be  recorded  from  the  ruins 
of  very  ancient  Syraic  cities.  Syriac  differs 
\rr\  cntisiderahlv  from  Hebrew,  more  especially 
in  ii^  vocal  <\>tcm  which  is  much  more  con- 
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than  that  of  either  Hebrew  or  Arabian. 
Aramaic  the  prefixed  definite  article  does 
st;  it  is  replaced  by  the  ending  aa*  em- 
but  no  longer  definite  in  the  sense  that 
ifixed  article  is  definite.  Both  Hebrew 
riac  have  22  letters  and  these  are  identi- 
jse  and  form,  the  dialectic  difference  of 

>  tongues  being  taken  into  consideration 
owed  for.  The  Syriac  tongue  possesses 
el  sounds  (aaeeiioouu)  which 

d  during  the  living  period  of  the  lan- 
i  ddicaled  in  the  same  manner  as  in  the 
:  tongues.  Later  on,  when  it  was  rapidly 
ng  a  dead  speech,  two  distinctly  different 
Is  of  representing  these  vowels  came  into 
*he  West  Syrians  borrowed  their's  from 
eek  alphabet,  applying  them  in  a  some- 
(definite  manner;  while  the  East  Syrians 
ise  of  a  series  of  dots  by  which  they 
I  a  much  more  effective  vowel  designa- 
The  close  relationship  of  Syriac  to 
v  and  Arabic  is  evidenced  by  the  fact 
>rds  having  the  same  root  in  these  three 

>  have  for  the  most  part  the  same  fiinda- 
vowel  sounds,  with  occasional  inter- 
of  letters  and  some  slight  and  regular 

ations  indicative  of  the  existing  dialectic 
ices.  In  Hebrew  the  accent  has  a  much 
tendency  to  lengthen  the  vowel  than  it 
Syriac,  and  the  latter  has  a  more  primi- 
wel  system  than  the  former.  The  pro- 
J  suffixes  to  be  found  in  all  the  raem- 
:  the  Semitic  group  of  languages  effect 
nodifications  or  changes  of  the  vowels  in 
than  in  Hebrew  and  some  of  the  other 
rs  of  the  group.  Syriac  possesses  no 
gender,  has  only  two  numbers,  singular 
ural,  and  had  early  attained  to  much 
lexibility  of  construction  than  Hebrew ; 
his  flexibility  the  Christian  writers 
r  increased.  The  Syriac  verb  is  more 
than  the  Hebrew  form,  but  it  is  notice- 
r  the  lack  of  the  original  passive  forms 
have  been  replaced  by  distinct  gram- 
inventions.  Syriac  has  also  contributed 
Dwn  flexibility  by  the  invention  of  true 
with  the  use  of  an  auxiliary,  thus  at- 
a  decided  superiority  over  Hebrew, 
e  of  conjunctions  and  prepositions  shows 
/riac  was  working  steadily  in  the  direc- 
:  an  analytical  construction.  Its  choice 
tongue  in  which  so  much  early  Christian 
ire  was  written  was  fortunate,  since  it 
cry  much  greater  facility  to  the  expres- 
t  thought  and  the  presentation  of  ideas 
many  kinds  which  has  already  begun  to 
incessantly  at  the  door  of  a  new  world 
gious  and  philosophical  imagination  and 

erature. —  The  Syriac  language  is  of 
mportance  as  the  medium  of  literary  ex- 
n  of  so  much  of  the  activities  of  the 
Christians  and  because  of  the  numerous 
is  of  the  Bible  or  parts  thereof  written 
The  Syriac  writers  snowed  all  the  literary 
'  of  their  ancestors  and  of  the  Semitic 
>y  which  they  were  surrounded.  There 
oubt  but  that  this  activity  was  the  legiti- 
esult  of  long  years  of  literary  practice 
their  pre-Christian  life;  but  unfortu- 
this  early  pagan  literature  has  disap- 
But  there  is  plenty  belonging  to  the 
an  period  still  in  existence.  This  covers 
avenue   of    the   activities   of   a  people, 


philosophy,  law,  science,  legend,  story,  religion, 
biblical  lore,  poetry,  church  government,  can- 
onical law,  liturgy,  biography,  historical, 
romance  and  theology  in  all  its  many  forms. 
Like  the  Hebrew,  Christian  Syriac  literature 
shows  the  ever-present,  ever  over-brooding 
spirit  of  the  religious  thought  which  had  early 
in  the  Christian  era  obtained  such  a  hold  upon 
the  imagination  and  the  affection  of  the  Syr- 
ians. The  use  of  Syriac  in  literature  was  spread 
pretty  well  over  the  centres  of  population  of 
the  area  covered  by  the  language  itself  as  in- 
dicated previously  in  this  article.  Almost  every 
Syriac  city  at  some  time  in  its  career  became 
more  or  less  active  in  a  literary  way  previous 
to  the  Arabic  conquest  of  Syria  (636-37)  and 
the  body  of  literature  thus  produced  was  large 
and  varied  within  a  certain  field  limited  only 
by  the  activities  of  the  people  themselves  phys- 
ically and  mentally.  In  fact  the  Svriac  litera- 
ture is  very  largely  a  chronicle  of  these  racial 
activities.  Hence  it  is  not  great  in  a  poetical 
sense.  The  style  and  manner  of  expressing 
thought  is  frequently  excellent;  but  Syriac 
imageryand  imagination  never  rise  to  the  sub- 
lime heights  of  the  Hebrew  writers.  Syriac 
literature  is  at  its  best  when  it  is  dealing  with 
all  the  phases  of  the  Christian  religion,  history, 
biography,  devotional  works  and  the  lives  of 
the  saints.  Edessa  seems  to  have  been  the 
earliest  seat  of  the  Christian-Syriac  literature 
which  spread  rapidly  to  other  parts  of  the 
country.  This  literary  activity  began  probably 
in  the  2d  century  though  legend  claims 
that  it  had  begun  in  the  time  of  the  Apostles. 
It  is  in  fact  quite  probable  that  the  translation 
into  Syriac  of  the  Old  Testament  was  made  in 
the  1st  century  by  Syriac  Jews;  and  in  the 
2d  century  a  compilation  of  the  first  four 
gospels  is  reported  to  have  been  made  by  Tar- 
tian  (q.v.)  about  180.  Many  compilations  and 
translations  were  made  from  the  Old  and  the 
New  Testaments  during  the  following  five  cen- 
turies. Among  the  early  Syriac  writers  is 
Bardesanes,  the  Gnostic  (d.  222).  Historian, 
philosopher  and  poet,  he  is  reported  to  have 
written  ISO  hymns  and  to  have  been  an  au- 
thority on  astronomy.  Most  of  these  hymns 
have  been  lost;  but  some  of  them  have  been 
preserved  in  the  Hymns  of  the  Soul,  in  the 
(Acts  of  Thomas.*  His  <Dialogue  on  Destiny.* 
which  is  still  extant,  gives  a  good  idea  of  his 
imagination  and  his  clearness  of  thought.  To 
the  following  century  belong  Aphrates  the 
author  of  homilies  popular  in  his  day  and  for 
years  afterward;  Ephraem  (d.  337),  the  most 
famous  commentator,  poet  and  writer  of  exe- 
getical  discourses;  and  Aba,  Bala?,  Zenobius 
and  other  disciples  of  the  latter  who  filled  much 
the  same  field  as  he.  The  following  century 
was  one  of  great  activity  in  the  Christian 
Church  for  it  witnessed  the  separation  of  the 
Mesopotamian  Christian  Church  from  that  of 
Rome  and  the  division  of  the  former  into  two 
sects,  the  Monophysites  (q.v.)  and  the  Nes- 
torians.  This  led  to  great  literary  activ- 
ity throughout  Syria  within  the  body  of  the 
Christian  society  so  that  the  4th  century 
marks  the  beginning  of  the  great  Syriac  literary 
period  which  continued  active  until  the 
Arabian  conquest  One  of  the  most  noted 
writers  of  the  5th  century  was  Isaac  of  Antioch 
(q-v.),  abbot  of  a  convent.     He  wrote  many 
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hymns  and  poems  and  101  metrical  homi- 
lies have  been  credited  to  him.  He  denounced 
the  current  abuses  and  luxury  of  his  times 
much  in  the  mood  of  the  Hebrew  prophets  of 
an  earlier  age  in  a  forceful  manner  and  in  a 
style  rich  in  imagery  and  marked  with  imagina- 
tion. A  hundred  or  more  of  his  poems  still 
exist.  Another  writer  of  force  belonging  to 
this  period  was  X arses  of  Maallctha.  To  the 
same  century  belong  Ibas.  bishop  of  Edessa, 
who  was  deposed  from  office  on  account  of  his 
Nestorian  writings;  Dadhisho,  commentator; 
Narsai,  "Harp  of  the  Holy  Spirit,*  poet  and 
theological  writer,  many  of  whose  poems  sur- 
vive; Jacob  of  Scrugh,  poet,  and  Philoxcnus 
of  Mabbogh,  an  excellent  prose  writer.  Among 
the  Syriac  writers  of  the  16th  century  are  John 
of  Telia;  John  bar  Anhlmiya,  commentator, 
poet,  hymn  writer  and  biographer;  Sergius 
of  Rasain,  scholar,  translator  and  grammar- 
ian; John  of  Ephcsus,  noted  church  his- 
torian; Moses  of  Aggel,  translator  and 
writer;  Marutha  of  Scleucia,  commentator, 
sermon,  hymn  and  epistle  writer  of  note;  Bodh, 
logician  and  translator  of  Persian  talcs,  and 
Hannana  of  Hedhaiyabh,  commentator,  contro- 
versialist and  general  writer  of  great  activity. 
Among  the  historical  works  of  interest  written 
in  Syriac  arc  Chronicle  of  Edessa/  ( Chronicle 
of  Dionysius  of  Tell  Mahre*  and  the  semi- 
religious  works  of  Zacharias  of  Metylene.  The 
whole  body  of  translations  made  into  Syriac 
was  very  large  and  embraced  works  from  most 
of  the  great  literatures  of  the  day.  This 
translation  continued  on  into  the  period  of 
Arabic  domination;  but  Syriac  after  the  mid- 
dle of  the  7th  century  began  to  be  a  dead 
language.  After  this  period  it  became  the 
vehicle  of  the  Church  and  of  scholars  much  as 
Latin  was  regarded  in  Europe.  Therefore,  the 
works  written  in  Synac  during  the  period  of 
Arabian  domination  arc  for  the  most  part  of 
a  learned  nature  and  the  literature  tends  to 
run  largely  to  matters  ecclesiastical,  historical, 
philosophical  and  scientific.  Among  the  most 
noted  of  the  classical  Syriac  writers  are  Thabit 
ben  Korrah  (9th  century)  ;  Theodor  bar  Choni 
( 10th  century);  Dionysius  bar  Salibi  (12th 
century),  who  wrote  the  'History  of  the 
Crusades*;  Michael  of  Mclitcne  (12th  cen- 
tury), 'History  of  the  World';  Abulfar  of 
Oregon*  (13th  century),  commentator,  gram- 
marian and  historian,  and  Abhdisho  (14th 
century),  critic,  historical  writer  and  author  of 
a  careful  work  on  Syriac  literature. 

Bibliography.--  Baumstark.  A.,  *l)ic  christ- 
lichen  Literaturen  des  Orients'  (Leipzig  11>11)  ; 
Brackelrnaiin,  C.  'Lexicon  Scriacum'  (Berlin 
lX°o)  ;  '(iruudriss  dor  vcrgleichcnden  (irani- 
malik  der  scmilischen  Sprachen*  (Berlin  1*108- 
13);  'Syiische  (Irammatik'  (Berlin  1**13); 
lHival,  K.  'La  Litteraturc  synaptic '  (Paris 
ll*)7);  McLean.  A.  J.,  'Grammar  of  the  Dia- 
Iicis  i't  Vernacular  Syriac1  (Paris  1  * H >7 >  : 
NYmJi-.  Y...  *  Svri^chf  (irammatik'  (Berlin 
1NSS);  WiI?on.  "K.  P..  'Elements  of  Syriac 
<  irammar*  ( New  York  ItfM )  ;  Wright,  \V.. 
'Hilton   of  Syriac  Literature'   (London  1S'>5). 
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SYRIAC  VERSIONS  OF  THE  BIBLE. 

entirr  or  in  part,  ;irr  numerous.     The  most  im- 
portant is  the  Pe«dnttu  (q  v. )  or  "plain*  \erMon 


of  the  Old  Testament,  made  probably  : 
century,  and  in  great  part  from  the 
text,  while  some  of  the  books  arc  rende 
the  Septuagint ;  originally  the  Peshitta 
tament  contained  only  the  books  of  the 
canon;  the  deutero-canonical  books  s 
in  the  Septuagint  were  added  later.  1 
Testament  books  in  the  Peshitta  Vei 
the  four  Gospels,  Acts,  Epistles  of  , 
Peter,  1  John  and  14  Pauline  epistles; 
Syrian  Church  did  not  receive  the  otl 
tolic  epistles  nor  the  Apocalypse.  It 
century  Tatian  compiled  a  Diatessarot 
monized  compilation  of  the  four  Gos 
greater  part  of  which  is  extant ;  for  a 
Diatessaron  displaced  the  four  Gospe 
Syrian  Church.  The  Monophysites  ir 
century,  dissatisfied  with  the  Peshitta, 
complete  new  version  from  the  Greek 
the  Septuagint  and  the  New  Testamc 
other  translation  of  the  Septuagint  was 
the  7th  century'  hy  Paul,  bishop  of  Co 
copies  of  this  are  extant  in  the  British 
and  in  the  Ambrosian  Library  at  Milan, 
version  of  the  whole  Bible  is  that  use 
Malkites  (or  M olenites)  in  Palesti 
written  in  an  Aramaic  dialect  more  a* 
language  of  the  Jewish  Tar  gums  tha 
Syriac  of  the  Peshitta.    See  Bible. 

SYRIAN  CHURCHES,  those  ch 
Syria,    Mesopotamia    and    adjoining 
which  use  a  Syriac  liturgy;  but  with 
usually    classed    the    Melchite    Churcl 
liturgy  is  Greek.    The  principal  Syrian 
are:    (1)   That  of  the  Jacobites  or  5 
sites ;  they  are  supposed  to  number  45, 
ilies  in  Syria,  Mesopotamia  and  Chalcj 
are  presided  over  by  two  patriarchs. 
Syrian  Catholic  Church,  a  secession 
preceding  in  the  year  1546;  it  is  constat 
ing  accessions    from   the  Jacobites. 
Nestorian  Church  in   Kurdistan,  Cha! 
Mesopotamia;    its    adherents    are    estii 
150,000  and  are  presided  over  by  two  p 
(4)  The  Chalda*an  Church  in  commui 
the  See  of  Rome  is  a  secession  from 
torian     Church,     and     is     constantly 
strength  by  new  accessions  from  that  h 
The  Maronite  Church,  with  its  princip; 
the  Libanus,  has  been  in  communion 
See  of  Rome  since  the  13th  century: 
most  flourishing  Christian  community 
(6)  The  Melchite  Church,  in  commui 
the  Orthodox  Greek  Church      (7)   Fii 
I'nited  Melchite.  or  Melchite  Catholic 
in  communion  with  the  Church  of  Re 

SYRIAN    PROTESTANT    CO 

an  undenominational  institution  of  hicrli 
in  ir  at  Beirut,  Syria,  opened  in  ltfn6, 
largest  American  educational  institutio 
the  I'nited  State*.  It  was  chartered 
York  St.ite  in  lSfiJ  and  is  controlled  b} 
■  «f  \2  trustees  in  New  York,  the  fac 
«liiotintr  the  local  imverament.  It  was 
urouih  "I  a  mission,  and  ts  now  an  ind 
organization.  There  are  seven  dep. 
preparatory,  collegiate,  commerce, 
1>harruac\.  trainimr  m*1ioo1  for  mil 
Biblical  arrhaN-Iukry.  I«  ha*  18  stone  1 
a  40  arrr  campu*.  nine  well-equippec 
ti-'ries.  an  arati-miral  observatory,  a 
science,  and  hospitals   f  -r  women  and 
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eye  diseases.  The  library  contains 
5,000   volumes.    There   are    about   900 

and  70  instructors.  The  Syrians  pre- 
*  among  the  students,  but  there  is  a 
•resentation  of  nationalities,  usually  not 
i  12.    Instruction  is  in  English. 

INGA,  any  of  several  shrubs.     Popu- 

name  has  been  applied  to  the  mock 

vi      us  Philadelphia)    which  has  long 

lUv«ited  in  gardens  for   its  handsome 

generically,  however,  it  is  the  name  of 

.    These  two  genera  belong  to  different 

the  Saxifragacea   and    the   Oleacea, 

rely.    This  confusion  is  a  legacy  from 

herbalists  who  united  jasmine,  mock 

md  lilac  under  the  one  genus  Syringa, 

rhich  also  accounts  for  the  use  of  the 

smine  for  Philadelphus,  among  the  Ger- 

Fasmine  belongs  with  lilac  in  the  family 

The    French,    on    the    other    hand, 

eringa  as  the  popular  name  for  Phila- 

See  Jasmine;  Lilac;  Philadelphus. 

INX,  si'rinks,  in  ancient  mythology,  a 
beloved  by  Pan,  and  who  turned  into 
hen  flying  from  him.  The  god  is  said 
constructed  his  pipes  from  those  reeds. 
sical  Instruments. 

1PHUS-FLY,  a  fly  of  the  family  Syr- 
ooth  or  hairy  insects,  often  seen  hov- 
jiost  without  motion  over  flowers,  some 
i  looking  like  bees.  The  species  are 
is  and  the  larvae  diverse  in  habits.  Most 
latter  feed  on  the  roots  or  bulbs  of 
r  live  in  decaying  wood,  mud  or  sewers, 
e  water,  or  as  parasites  in  the  nests  of 
id  bumble  bees,  or  crawling  over  plants 
of  aphides;  hence  they  are  sometimes 
iphis-lions.      The    family    is    very    nu- 

TIS,  ser'tis,  two  gulfs  of  the  Mediter- 
5ea,  on  the  coast  of  Africa;  the  Lesser 
r  Gulf  of  Gabes,  is  on  the  cast  coast  of 
>etween  the  islands  of  Dschebado  and 
h.  The  Greater  Syrte,  or  Gulf  of  Sydra, 
it  from  the  latter,  between  Tripoli  and 
jau  of  Barka.  They  form  together  the 
itherly  part  of  the  Mediterranean.  The 
an  of  the  Syrtes  was  anciently  consid- 
y  dangerous,  their  shores  being  full  of 
ids  and  their  waters  impeded  by  sand- 
;hallows  and  sunken  rocks.  The  only 
s  Bengasi. 

UP,  a  saturated  solution  of  sugar  in 
ither  simple,  flavored  or  medicated.  In 
syrups  the  best  refined  sugar  should 
,  and  either  distilled  water  or  filtered 
er;  they  will  thus  be  less  liable  to  spon- 
decomposition,  and  will  be  transparent 
undergoing  the  process  of  clarification, 
vegetable  infusjons  or  solutions  enter 
composition  they  should  be  made  per- 
•ansparent  by  filtration  or  clarification 
>eing  added  to  the  sugar.  The  proper 
of  sugar  for  syrups  is  about  two 
for  every  pint  of  water.  It  is  of  great 
ice  to  employ  as  little  heat  as  possible, 
ution  of  sugar,  even  when  kept  at  the 
ture  of  boiling  water,  undergoes  slow 
•sition.  Syrups  should  be  kept  in  a 
ely  cool  though  not  a  cold  place.  See 
Growing  and  Sugar  Making. 
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SYRUS,  si'riis,  Publius,  Roman  author 
who  flourished  about  43  b.c.  After  Laberius  he 
reigned  supreme  on  the  stage,  and  his  mimes 
were  full  of  shrewd  epigrammatic  wit.  About 
200  apothegms  are  still  extant,  under  the  title 
( Witticisms  of  Publius  Syrus.* 

SYSTEM,  the  term  applied  to  the  rocks  of 
a  given  period;  thus  we  say  that  the  Cambrian 
system  of  rocks  was  laid  down  during  the 
Cambrian  period,  the  Tertiary  system  during 
the  Tertiary  period,  etc. 

SYZRAN,  sii-rany',  Russia,  a  river-port 
near  the  right  bank  of  the  Volga,  90  miles 
southeast  of  Simbirsk.  It  has  nine  churches,  a 
monastery,  convent,  grammar  school,  technical 
school  and  banks.  The  manufactures  include 
leather  goods  and  iron-wares.  Trade  depends 
upon  grain,  fish  and  salt,  great  quantities  of 
grain  being  exported.  It  lies  on  the  Rjashsk- 
Batonki  Railway.    Pop.  46,234. 

SZABADKA,  so'bod-ko,  Hungary,  in  the 
county  of  Bacs-Bodrog,  25  miles  southwest  of 
Szegedin  and  110  miles  southeast  of  Budapest. 
The  fashionable  summer  resort  of  Lake  Palics 
lies  within  its  confines.  Its  chief  points  of  in- 
terest are  the  schools,  'hospitals,  almshouse  and 
music  school.  Agriculture  is  the  chief  occu- 
pation. It  has  considerable  trade  in  fowls, 
fruit,  cattle,  horses,  hides,  wool,  corn  and  to- 
bacco. Linens  and  shoes  are  manufactured. 
Pop.  94,600. 

SZECHUAN,  sa-choo-an',  China,  the  largest 
province  of  the  republic,  in  the  west,  with 
Tibet  on  the  northwest  and  Yun-nan  on  the 
southwest;  area,  218,480  square  miles.  It  is 
traversed  and  watered  by  the  Yang-tse-Kiang 
and  its  affluents,  is  hilly  throughout,  mountain- 
ous in  the  west  and  rich  in  natural  products, 
including  coal,  iron  and  other  minerals.  Opium, 
silk,  salt,  sugar,  medicines,  tobacco,  hides, 
musk,  rhubarb  and  white  wax  (produced  by  an 
insect)  are  exported  to  the  annual  value  of 
$25,000,000;  and  European  cottons  and  woolens 
are  imported  to  the  value  of  $15,000,000  annu- 
ally. The  capital  is  Cheng-tu,  the  chief  com- 
mercial town  Shung-king,  which  was  opened  to 
foreign  trade  in  the  end  of  1889.  Ichang  was 
thrown  open  in  1877.  Pop.  of  province  54,500,- 
000.  (See  China).  Consult  Baber,  <Travels 
and  Researches  in  Western  China }  (London 
1882)  ;  Bishop,  <The  Yang-tse  Valley  and  Be- 
yond}  (New  York  1901) ;  Hosic,  ( Three  Years 
in  Western  China>  (ib.  1890). 

SZE-MA  KWANG,  se'ma'  kwang',  Chinese 
statesman  and  author:  b.  1009;  d.  1086.  He  is 
renowned  as  the  author  of  (The  Comprehen- 
sive Mirror  of  History, }  in  294  books,  the  labor 
of  19  years.  It  covers  a  period  from  the  be- 
ginning of  the  5th  century  b.c.  to  a.d.  960. 
Sze-ma  is  also  the  author  of  <Ki-ku-lu)  or 
investigations  into  Antiquity,*  which  brings 
her  history  down  to  1066  a.d.  He  also  wrote 
a  dictionary  and  numerous  essays  are  ascribed 
to  him.  Consult  Giles,  H.  A.,  ( History  of 
Chinese  Literature }  (New  York  1901),  and 
Remusat,  (Nouveaux  melanges  asiatiques)  (2 
vols.,  Paris  1829). 

SZE-MA  TS'IEN,  se'ma'  chen',  Chinese 
author :  b.  163  B.C. ;  d.  89  b.c.  Born  in  Lungmun, 
Honan,   in   110  B.C.   he   succeeded  his    father, 
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Sie-ma  Tan,  as  grand  recorder  and  astrono- 
mer, and  took  up  the  historical  work  begun  by 
him.  It  was  finished  in  91  ax.  and  was  named 
'Shilri,*  or  ( Historical  Records.*  It  covers  the 
period  from  2697  to  104  B.C.  He  is  also  noted 
for  reforming  the  calendar.  The  chronology 
settled  by  him  still  prevails  in  China.  Con- 
sult Giles,  H.  A.,  <  History  of  Chinese  Litera- 
ture>  (New  York  1901),  and  Hirth,  F.,  < An- 
cient History  of  China*   (ib.  1911). 

SZBBBN,  sS'ben,  NAGY,  ndd'y.  or  HER- 
MANNSTADT,  heYman-stat,  Rumania,  the 
capital  of  a  county  of  the'  same  name  in 
Transylvania.  It  lies  amid  beautiful  surround- 
ings, among  which  there  are  several  noted 
health  resorts.  The  city,  which  is  built  partly 
on  a  hill,  partly  on  a  small  river-plain,  has 
handsome,  well-paved  streets  and  a  large  mar- 
ket place.  Among  the  principal  buildings  are  a 
large  Gothic  church  dating  from  the  13th  to  the 
16th  century  and  now  used  by  a  Lutheran  con- 
gregation, the  city  hall,  the  communal  hospital, 
several  large  barracks  and  the  palace  of  Bruck- 
enthal  containing  a  library  and  collections  of 
art  and  antiques.  There  are  five  institutions 
for  higher  education  in  the  city,  besides  a  cadet 
school^  trade  schools  and  a  number  of  minor 
schools.  The  principal  industries  are  the  man- 
ufacture of  cloth  and  blankets,  soap,  spirits, 
glue  and  horn  articles,  and  there  are  many 
machine  shops,  tanneries  and  two  large  brew- 
eries. The  inhabitants  are  chiefly  German 
Protestants.  The  formerly  important  trade  with 
the  East  has  declined.  Nagy-Szeben  was  the 
capital  of  Transylvania,  and  from  the  15th  to 
the  17th  century  was  very  strongly  fortified.  It 
was  a  city  of  Hungary  until  under  the  Peace 
Treaty  of  1919  with  part  of  Transylvania  it 
was  included  in  Rumanian  territory.  Pop. 
about  31,000. 


SZEGEDIN,  stg'td-en,  Hungary 
the  county  of   Csongrad,  on   the    j 
miles  southeast  of  Budapest   It      s 
district.     It  has  suffered  the  r« 
and  fire,  and  is  now  modern  iu  « 
and   buildings.     Its   public   buil 
possessing    and    include    muniui»~. 
courts,    barracks,   theatres,   Franci 
tery  with  a  large  and  valuable 
etc.     There   is   a  fine  quay   •»«* 
affording  protection  against  f  urthet  u 
The  river  is  spanned  by  fine  bridges  i 
and  general  traffic.    The  manu facta 
paprika,  liquor,  soda,  tobacco,  coarse 
There   is  an   important   trade   in   « 
wool,    cattle,    salt    and    tobacco. 
boats  are  built  in  the  yards  of 
1526  it  was  taken  by  the  Turks, 
until  1686.    Pop.  118,300. 

SZENTES,     sen'tSsh,     Hui      rr. 
county  of  Csongrad  on  the  le:, 
Theiss,   29   miles    northeast   of 
contains  many  good  buildings,  a 
a  Protestant  church  with  a  fin,, 
churches  and  a  town  house.    The  Vi« 
upon  corn,  cattle  and  wood,  in  whi 
large  trade  as  also  in  wine.     It  ha*  * 
of  municipal  tramways.    Pop.  31,590. 

SZOLN6K,  sol'nok,  Hungary,  a  r 
and  market  town  in  the  county  of  Ji: 
the  right  bank  of  the  Theiss.    It  is  tlk. 
the  government  courts,  a  steamboat  < 
the  junction  of  four  railways.    Its  biu 
elude  a  Turkish  mosque  now  used  as 
the  ruins  of  a  citadel  and  a  Fn 
tery.     It  carries  on  an  extensive  i      c 
grain,   cattle,    salt    and    wood  — 
latter.    It  was  the  scene  of  a  Hit 
over  the  Austrians  on  5    Mart— 
28,900. 
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I  the  20th  letter  of  the  English  alphabet 
■  and  the  16th  consonant,  is  a  sharp 
mute  consonant  to  which  d  answers 
as  a  sonant.  Its  earliest  form  both 
ek  and  Latin  was  but  little  different 
hat  which  it  still  has;  but  in  some 
in  and  Etrurian  inscriptions  it  is  an 
t  stroke  with  a  small  stroke  at  the 
nting  right  or  left:  in  early  Phoenician 
Hebrew  rock  inscriptions  it  has  the  form 
X  or  I*,  f  is  usually  classed  as  a  surd 
eless  dental,  but  in  English  pronuncia- 
night  be  classed  with  the  cerebrals,  being 
vith  the  tongue  on  the  hard  palate.  In 
and  other  languages  of  Continental 
the  t  is  a  true  dental,  for  in  pronouncing 
er  in  those  languages  the  tongue  comes 
act  with  the  teeth.  The  same  difference 
between  English  and  those  other  lan- 
in  the  pronunciation  of  d.  The  digraph 
two  valves  in  English,  namely,  the  voice- 
ntal  fricative  value  which  it  has  in 
throw,  and  the  voiced  dental  fricative 
i  that,  then:  these  two  sounds  were  rep- 
i  in  the  Anglo-Saxon  alphabet  by  two 
it  characters,  namely  p  for  th  in  thank, 
and  6  for  th  in  this,  that:  but  in  Old 
t  manuscripts  there  was  little  consist- 
l  the  employment  of  these  characters. 
t  variations  of  the  Irish  pronunciation  of 
raph  th  in  thin,  thorn,  through,  etc.,  is 
aspirate  rather  than  a  fricative,  the  tip 
tongue  is  pressed  against  the  upper 
ind  the  breath  emitted  with  force;  but 
•cct  English  pronunciation  of  this  th 
gue  is  brought  against  the  back  of  the 
eeth,  with  very  slight  contact,  and  the 
emitted  between  tongue  and  teeth ;  and 
»  a  similar  difference  between  the  Irish 
English  pronunciation  of  th  in  that,  then, 
:.;  in  the  Irish  pronunciation  the  tongue 
jht  into  full  contact  with  the  teeth.  Ti, 
ited,    before    a    vowel    is    usually    pro- 

1  as  sh:  nation,  nashun,  motion,  moshun; 

2  the  diphthongal  u  (as  in  use),  has  the 
»f  tsh;  nature,  natshur. —  In  the  corre- 
g  words  of  English  and  the  languages 

it  there  is  interchange  of  /  with  other 
examples:  Eng.  three,  Ger.  drei,  Goth. 
Lat.  tres,  Gr.  treis;  Eng.  thatch,  Ger. 
Lat.  tectum,  Gr.  tcgos;  Eng.  brother, 
ruder,  Goth,  brothar,  Lat.  frater;  Eng. 
ir.  Thau;  Eng.  thank,  Ger.  Dank.  Very 
f  in  an  English  word  is  represented  by  s 
kindred  German  word:  Eng.  two,  Ger. 
tog.  toll;  Ger.  Zoll. 

V,  is  an  explosive  substance  having 
mula  GH(NO,>4NH,  which  is  derived 
niline   and   has   the   scientific  name  of 
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tetranitroaniline.  Flurscheim,  who,  in  1910, 
proposed  to  use  it  as  a  commercial  explosive 
as  it  was  more  powerful  than  any  substance 
then  in  use,  manufactured  it  from  commercial 
dinitrobenzene  by  treating  the  latter  with  a  solu- 
tion of  sodium  bisulphate  and  then  nitrating 
the  product  thus  obtained  with  mixed  acids  at 
70°  C.  or  lower.  The  TNA  separated  in  yellow 
crystals  which  when  washed  and  dried  had  a 
specific  gravity  of  1.867  and,  when  heated  at 
the  rate  of  5  C.  per  minute,  a  melting  point 
of  216°  C.  and  an  explosion  point  of  360°  C. 
Its  rate  of  detonation  is  5,500  meters  per  second. 
It  is  an  efficient  agent  for  re-enforcing  detona- 
tors and  as  a  booster,  but  its  stability  is  ques- 
tioned. 

TNT    or    TRINITROTOLUENE.      See 

Trinitrotoluene. 

%TNX,  an  explosive  substance  having  the 
formula  (CHa)*C»H(NC)i)a  and  whose  scientific 
name  is  trinitroxylene.  It  is  produced  by  nitrat- 
ing the  aromatic  hydrocarbon  known  as  xylene 
with  mixed  acids  and  fuming  nitric  acid.  Sev- 
eral different  compounds  having  the  same  per- 
centage and  radical  composition  may  be  formed 
but  the  one  produced  in  largest  amount  and 
the  one  most  sought  is  the  trinitrometaxylene. 
This  when  pure  crystallizes  from  alcohol  in 
milk-white  lamellae  which  when  slowly  heated 
melt  at  176°-177°  C.  TNX  is  used  either  alone 
or  in  admixture  with  ammonium  nitrate,  as  a 
bursting  charge  for  high  explosive  shells.  It 
has  also  been  used  as  a  component  of  blasting 
explosives  such  as  monachite. 

T-RAIL.  See  Rails  and  Structural 
Shapes,  Manufacture  of. 

T-SQUARE,  a  ruler  used  by  draftsmen, 
made  similar  to  the  common  L-shaped  square, 
but  of  wood,  and  in  the  form  of  a  T.  It  is 
often  graduated  in  the  edges  and  is  convenient 
for  ruling  lines  at  right  angles  to  a  base.  Some- 
times the  long  arm  is  made  adjustable,  so  that 
it  may  also  be  used  for  drawing  angles. 

TA-KU,  ta'koo',  China,  a  small,  fortified 
town  situated  near  the  head  of  the  Gulf  of 
Pe-chi-li,  southeast  of  Tien-tsing,  and  about 
80  miles  southeast  of  Peking.  It  is  important 
as  guarding  the  entrance  to  the  Yung- ting 
River.  It  has  been  the  scene  of  several  engage- 
ments and  was  captured  by  the  Allies  in  1900, 
and  after  the  war  remained  garrisoned  by 
German  troops. 

TA-LIEN-WAN,  ta'len'wan',  Manchuria,  a 
bay  on  the  east  side  of  the  extremity  of  the 
Liao-tung  Peninsula,  about  40  miles  northeast 
of  Port  Arthur.  The  British  fleet  occupied  it 
in  1860.  It  is  within  the  territory  leased  to 
Russia  in  1898.  At  its  head  is  the  northern 
port   of   Dalny    (q.v.)    which   was   opened   to 
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foreign  trade  in  1901.  The  construction  of  a 
Russian  naval  station  was  well  advanced  when 
the  Russo-Japanese  War  broke  out  in  1904  and 
the  bay  became  the  scene  of  war  operations. 
The  adjoining  territory  passed  to  Japan  in  1905. 

TAAFFE,  ta'fc,  Eduard  Francis  Joseph 
von,  Austrian  statesman:  1).  Prague,  2\  Feb. 
1833;  d.  Ellischau,  29  Nov.  1895.  He  was  of 
Irish  descent  and  a  Baron  of  Ballymote  as 
well  as  Viscount  of  Austria;  was  educated  at 
the  University  of  Vienna  and  entered  the  civil 
service.  Promotion  followed  rapidly  and  in 
1867  he  became  Minister  of  the  Interior.  In 
the  following  year  he  also  served  as  acting 
Minister-President.  He  had  entered  politics  as 
a  German  liberal,  but  manifested  a  growing 
tendency  toward  Federalism,  which  he  regarded 
as  the  only  means  of  reconciling  warring  fac- 
tions. In  1870  he  joined  with  two  of  his  col- 
leagues in  urging  upon  the  emperor  a  policy 
in  the  direction  of  Federalism  with  autonomy, 
but  being  defeated  in  this  endeavor,  he  resigned. 
In  1871  he  became  governor  of  Tyrol  and 
Vorarlberg.  In  1879  he  was  again  made  Min- 
ister of  the  Interior,  formed  a  new  Cabinet 
and  remained  at  its  head  until  1893.  Devotion 
to  the  cause  of  the  emperor  was  Taa fife's 
strongest  trait,  and  as  this  involved  the  con- 
solidation of  the  antipathetic  nationalities  of 
Austria,  he  bent  every  effort  in  that  direction. 
He  worked  not  through  one  party,  but  with 
any  party  which  by  opportune  measures  could 
be  brought  to  support  his  policy,  and  he  re- 
lied mainly  upon  private  efforts,  for  in  public 
he  was  an  inferior  speaker.  In  1893  he  was 
defeated  in  his  purpose  to  extend  the  fran- 
chise and  his  retirement  from  public  life  di- 
rect lv  followed. 

TAAL,  ta-al',  Philippines,  pueblo,  province 
of  Batangas,  Luzon,  on  Balayan  Bay  at  the 
mouth  of  the  Pansipit  River,  13  miles  north- 
west of  Batangas,  and  about  50  miles  south  of 
Manila.  It  is  named  after  an  older  town  on 
Lake  Taal  that  was  destroyed  in  the  volcanic 
disturbances  of  1754.  The  people  are  mostly 
Tagalogs.  It  is  connected  with  Batangas  and 
other  towns  by  highway,  has  a  well-sheltered 
anchorage  and  carries  on  an  important  coast- 
wise trade.  Agriculture,  stock-raising  and  fish- 
ing are  also  important  industries  of  which  Taal 
is  the  centre,  and  sulphur  deposits  are  found 
in  the  vicinity.  The  town  is  well  built  on  a 
terraced  hill,  is  an  important  military  station 
and  one  of  the  largest  municipalities  in  the 
province.  It  has  good  schools.  Pop.  about 
36.000. 

TAAL,  Philippines,  a  lake.    Sec  Bombon. 

TAAL,  Philippines,  a  volcano  on  Bombon 
Island  in  Lake  Bombon  or  Taal,  province  of 
Bataniras.  Luzon,  about  40  miles  south  of 
Manila.  The  island  from  which  it  rises  is  14 
miles  in  circumference ;  its  greatest  height  is 
to  the  ennthut'st.  1.067  feet  above  the  level 
of  the  lake;  from  this  point  it  descends  and 
then  rises  to  a  height  of  780  feet  to  the  north. 
The  crater  is  oval  and  the  walls  sleep;  at  the 
base  arc  two  steaming  lagunas.  It  supplies 
large  quantities  of  sulphur.  The  last  eruption 
recorded  took  place  in  1911:  eruptions  also  oc- 
curred in  1700  1715.  1716,  1731.  1747.  1754.  1808. 
1873  and  1°H. 


TABACO,  ta-baTco,  pueblo,  pro 
Albay,  Luzon,  on  Tabaco  Bay,  east  * 
miles  north  of  Albay,  the  provincial  « 
has  the  deepest  and  best- sheltered  u 
the  province  and  carries  on  a  large  t 
Manila,  being  third  port  in  Albay  iu 
portancc  of  its  shipping.     Pop.  about 

TABARD,  in  the  times  of  the  1 
tunic-like  garment,  worn  over  the  a 
cring  the  f>ody  before  and  behind  anu 
l>clow  the  loins,  but  open  at  the  side 
shoulders  downward;  it   had  wide  si 
flaps  reaching  to  the  elbow  and  v 
embroidered  with  the  arms  of  the 
if  worn  by  a  herald,  with  those  of  U« 
sovereign. 

TABARI,  ta-ba're,  Abu  Jafar 
Ibn  Djerir,  Mohammedan  theoh 
torian :   b.  Amul,  Tal>eristan,  831 ,  u. 
923.  During  the  first  half  of  his  life  he 
the   area   of   his   learning   and   exper 
traveling  from  one  centre  to  another  of 
religion  and  speculation  between  east* 
sia  and  Egypt,  devoting  himself  to  th* 
of   the   Koran   and  the  acquisition  of 
lore  which  jurisprudence,  tradition,  hii 
philology    had    contributed    to    the    < 
of  the  Mohammedan  scriptures.    In  « 
he  settled  at  Bagdad  and  employed  tl 
of   his  investigation   as  a   teacher  ant 
in  Arabic.   His  principal  works  are  the 
or  Exegesis,1  which  contains  a  a 
lection  of  the  existing  and  indenture 
mentarics  of  all  interpreters  of  the  Koi 
large   additions,    original    and   compile 
abstruse  sources.    It  filled  25  large  ma 
volumes  and  was  published  in  35  nun 
the    Zcitschrift    der    Dcutschen    Mor 
ischen  Gesellschaft  (1881).    His  other 
somewhat    less   important,   being  a  hi; 
the  world  ('  Annals  >)  from  creation  to 

TABASCO,  ta-basTco,  Mexico,  a  st 
ated  at  the  head  of  the  Gulf  of  Ca 
and  bounded  by  the  states  of  Vera  Crt 
pas  and  Campechc.  It  is  one  of  the 
states  of  the  Confederation,  its  are 
10,072  square  miles.  The  surface  con 
most  entirely  of  a  great  flat,  sloping 
to  the  sea,  but  in  many  parts  so  low  . 
subject  to  inundations.  The  streams, 
numerous,  are  short  and  shallow  and  ; 
crally  obstructed  at  their  mouths  b 
bars.  The  Tabasca,  or  Gsijalva,  River.  I 
is  navigable  for  00  miles  and  the  Usi 
175  miles.  The  climate  is  excessively  ■ 
ticularly  along  the  coast,  and  in  the  mai 
tricts  very  unhealthful.  A  large  portio 
slate  is  still  covered  with  primaeval 
The  principal  cultivated  crops  are  caca< 
dye-woods,  vanilla,  indigo,  tobacco  art 
The  inhabitants  are  chiefly  Indians.  Th 
is  San  Juan  Bautista.  Pop.  of  the  sta 
10(»,000. 

TABASHEER,    or    TABASHIR 

markablc  substance  occasionally  fourk 
hollow  joints  of  certain  species  of  ham 
other  large  grasses.  It  is  ordinarily 
for  by  splitting  open  those  bamboo  steu 
give  a  rattling  sound  when  shaken.  It 
daily  apt  to  be  found  in  the  Baml 
dinar ra  of  Indian  and  other  relatcw 
of  Japan,  China,  Java  and  the  Andes 
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tains.   During  the  rapid  growth  of  the  bamboo 
shoots,   their  solid  joints  become  hollow  and 
are  partially  filled  with  water  containing  silica 
in  solution.    The  development  of  the   foliage 
leads    to    active   transpiration;    the   water   ab- 
sorbed  from   the  soil   quickly  disappears   and 
tabasheer  is  the  residue.    It  is  at  first  jelly-like, 
but  gradually  solidifies  into  small  milky-white 
masses.     Physically   and    chemically   these   are 
practically  identical  with  the  hydrophane  variety 
of   the   mineral  opal.    It  is  an  open  question 
whether  tabasheer  should  be  registered  as  be- 
longing to  the  mineral  or  the  vegetable  king- 
dom.   It  is  essentially  a  hydrous  silica,  the  lime 
and  potash  which  are  often  present  being  doubt- 
less   simply   impurities.     Its   optical   properties 
are  most  remarkable.    According  to  Brewster, 
it  has  a  lower  index  of  refraction  than  any 
other  solid  or  liquid,  its  refractive  power  being 
not  only  lower  than  water,  but  so  much  lower 
as  to  be  almost  intermediate  between  water  and 
air.    The  material  is  isotropic,  opalescent  and 
remarkably  phosphorescent.    It  becomes  trans- 
parent when  saturated  with  water  and  is  re- 
markably porous.   It  probably  possesses  greater 
absorptive    power    than    any    other    mineral, 
Brewster  claiming  that  the  pores  occupy  two 
and  one-half  times  as  much  space  as  the  silica 
itself,   notwithstanding  the   fact  that   they  are 
invisible  even  under  very  high  powers  of  the 
microscope.     From    time    immemorial    it    has 
been   highly    esteemed    in    the   Orient    for   its 
supposed   medicinal   properties.     A   knowledge 
of  the  substance  was  introduced  into  Europe 
by  the  Arabian  physicians  and  its  name  is  of 
Arabic    origin.     Much    so-called    tabasheer    in 
Turkey  and   Asia   Minor  is  artificial.    Consult 
Nature  (Vol.  XXXV,  p.  488,  1887). 

TABB,  John  Banister,  American  poet:  b. 
Amelia  County,  Va.,  22  March  1845;  d.  1909. 
After  private  study,  he  was  appointed  in  1862 
captain's  clerk  to  the  Confederate  blockade- 
runner  R.  E.  Lee.  but  in  1864  was  captured 
and  held  prisoner  for  seven  months  at  Point 
Lookout,  Md.  He  studied  music  in  Baltimore, 
taught  there,  and  at  Racine  College,  Michigan, 
and  after  courses  at  Saint  Charles  College, 
Ellicott  City,  Md.,  and  Saint  Mary's  Seminary, 
Baltimore,  was  ordained  in  1884  to  the  priest- 
hood of  the  Roman  Catholic  Church.  Later 
be  was  professor  of  English  at  Saint  Charles. 
He  privately  printed  a  book  of  ( Poems*  in 
1884,  and  from  that  time  wrote  largely  for  the 
magazines,  gathering  his  contributions  at  in- 
tervals in  various  collections.  His  volumes  are 
JPoems* ;  lyrics' ;  cAn  Octave  to  Mary* ;■ 
Rules  of  English  Grammar* ;  <Poems  Grave 
andGay>  (1899)  < Two  Lyrics >  (1900);  <Later 
Poems*  (1910).  Ingenious  in  majtter,  compact 
''i  form,  his  favorite  length  is  the  quatrain 
distinguished   by  an   effectively  simple   diction. 

TABBY,  a  variety  of  rich  watered  silk 
which  has  undergone  the  operation  of  tabby- 
ing or  being  passed  through  a  calender,  the 
rolls  of  which  are  made  of  iron  or  copper 
Wiously  figured,  which,  bearing  unequally  on 
the  stuff,  renders  the  surface  unequal,  so  as 
to  reflect  the  rays  of  light  differently,  making 
the  representation  of  waves  thereon. 

TABBYITE,  a  variety  of  asphalt,  semi- 
Mitue,  semi-waxy,  containing  a  small  percent- 
age of  ceresin;   readily  fusible,  freely  soluble 


in  carbon  disulphide;  used  in  making  paint, 
varnish,  rubber  substitute  and  pavings.  Occurs 
with  other  bitumens  in  Wasatch  County,  Utah. 

TABERNACLE  (from  Lat  tabernaculum, 
a  tent),  the  tent  in  which  the  Ark  of  the  Cove- 
nant was  deposited  during  the  wanderings  of 
the  Israelites  in  the  wilderness  and  subse- 
quently in  Palestine  until  the  erection  of  a 
permanent  building  at  Shiloh.  When  this  build- 
ing was  erected  does  not  appear  in  the  Scrip- 
tures, but  1  Samuel  iii,  3,  clearly  shows  that 
it  existed  in  the  early  days  of  the  prophet 
The  building  in  which  the  Ark  was  is  there 
spoken  of  as  a  temple.  The  sanctity  which 
attached  to  the  Jewish  tabernacle  led  to  the 
use  of  the  word  by  Christians  to  designate 
places  considered  peculiarly  sacred  and  in  the 
Roman  Catholic  Church  the  name  is  given  to 
the  receptacle  in  which  the  consecrated  ele- 
ments of  the  Eucharist  are  retained.  This  is  a 
small  structure  of  marble,  metal  or  wood,  placed 
over  the  high  altar  and  reserved  exclusively 
for  the  Eucharist.  Tabernacle  is  also  in  occa- 
sional use  as  a  designation  of  Protestant 
churches.    See  Ark;  Pyx. 

TABERNACLES,   Feast  of,   one  of  the 

solemn  yearly  feasts  of  Israel,  directed  bv  the 
Lord,  as  set  forth  in  Leviticus,  ch.  xxiii.  It 
is  there  commanded  that  the  15th  day  of  the 
7th  month  shall  be  the  Feast  of  Tabernacles, 
to  last  for  seven  days.  On  the  first  day  there 
should  be  a  holy  convocation  and  no  ser- 
vile work  should  be  done  therein.  "Seven  days 
ye  shall  offer  an  offering  made  by  fire  unto 
the  Lord;  on  the  eighth  day  shall  be  a  holy  . 
convocation  unto  you,  and  ye  shall  offer  an 
offering  made  by  fire  unto  the  Lord:  it  is  a 
solemn  assembly,  and  ye  shall  do  no  servile 
work  therein."  The  Israelites  were  further  di- 
rected to  take  boughs  and  branches  of  trees 
and  willows  and  to  dwell  in  booths  seven  days, 
to  remind  them  of  the  time  when  they  dwelt 
in  booths  in  the  exodus  from  Egypt.  All  ortho- 
dox Hebrews  observe  the  Feast  of  the  Taber- 
nacles, which  comes  in  the  latter  part  of  Sep- 
tember.   See  Jews  and  Judaism. 

TABES  DORSALIS,  an  affection  of  the 
nervous  system  akin  to  locomotor  ataxia  and 
paralysis.  It  is  characterized  by  a  lack  of  power 
in  harmonizing  the  action  of  certain  muscles, 
the  absence  of  such  co-ordinating  power  being 
apparent  first  in  the  lower  extremities,  making 
the  gait  straggling  and  unsteady.  There  is  no 
true  paralysis,  but  sensitiveness  is  diminished; 
the  loss  of  power  proceeds  and  the  later  stages 
of  the  malady  are  marked  by  such  symptoms 
as  disordered  vision,  incontinence  of  urine  and 
exhaustion.  The  duration  of  the  disease  varies 
from  a  few  months  to  several  years.  Its  causes 
are  obscure.  A  peculiar  change  in  the  posterior 
columns  of  the  spinal  cord  and  in  the  posterior 
or  sensory  roots  of  the  spinal  nerves  accom- 
panies it.  Prolonged  exposure  to  cold  and 
damp,  drunkenness,  sexual  excesses,  masturba- 
tion, etc.,  have  been  regarded  as  causes.  Many 
authorities  believe  that  it  is,  in  many  instances, 
or  even  exclusively,  a  remote  result  of  syphilis. 
It  is  alleged  to  be  more  common  in  men  than 
in  women  and  subjects  between  the  ages  of  30 
and  50  are  said  to  be  most  liable  to  it.  The 
patient  has  an  unsteady  gait  and  walks  like  a 
drunken  person,  but  soon  recovers  his  bear- 
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ing  in  some  degree.  A  difficulty  in  carrying 
out  the  intents  of  the  will  is  experienced  and 
in  picking  up  an  object  one  hand  is  employed 
to  steady  the  other.  When  the  ejes  are  shut 
the  patient  walks  with  extreme  difficulty.  Tabes 
dorsal  is  may  be  distinguished  from  disease  of 
the  cerebellum  by  ataence  of  the  characteristic 
pain  at  the  back  of  the  head,  and  of  vomiting. 
The  progress  of  the  disease  may  be  retarded, 
but  the  prospect  of  cure  is  nearly  hopeless. 
The  treatment  is  limited  to  improvement  of 
the  general  health:  warm  clothing,  nutritious 
food  and  rest  arc  the  chief  items.  Salvarsan 
is  sometimes  injected  directly  into  the  spinal 
column  with  good  results.  Consult  Osier,  Wil- 
liam, (Practicc  of  Medicine'  (New  York 
1912). 

TABLAS,  ta'blas,  Philippines,  the  largest 
and  most  western  island  of  Romhlon  province, 
15  miles  north  of  the  island  of  Panay;  length, 
north  and  south,  40  miles;  width,  13  miles; 
area,  320  square  miles.  The  island  is  moun- 
tainous ;  the  highest  peak,  in  the  extreme  north- 
east, has  an  ele\atiou  of  2,405  feet;  the  coasts 
are  mostly  abrupt;  on  the  west  coast  are  sev- 
eral good  anchorages  for  small  craft ;  Loog 
has  the  best  harbor.  There  are  no  good  roads 
and  few  trails;  communication  between  the 
towns,  which  are  all  on  the  coast,  is  by  sea. 
The  chief  industries  are  agriculture,  stock- 
raising  and  fishing ;  but  these  are  almost  entirely 
for  domestic  purposes.  The  island  is  heavily 
wooded,  but  lack  of  communication  with  larger 
islands  has  prevented  the  development  of  the 
forest  resources.    Pop.  alxwt  26.000 

TABLE-LAND,  or  PLATEAU,  an  ele- 
vated flat  tract  of  country  of  considerable  area. 
In  ordinary  usage  the  term  is  applied  to  such 
flat  areas  elevated  above  1,(KX)  feet  from  sea- 
level.  The  level  character  of  the  plateau  may 
be  due  to  the  horizontally  of  the  strata  com- 
posing it.  the  surface  being  formed  by  a  re- 
sistant stratum,  or  it  mav  be  due  to  subaerial 
or  marine  denudation  of  a  flexed  and  folded 
mountain  region,  the  erosion  having  proceeded 
so  far  as  to  reduce  the  region  to  a  nearly  level 
tract  or  peneplain,  which  is  then  elevated  bodily. 
Any  portion  of  the  ancient  mountain  system  not 
worn  away  will  me  as  a  peak  or  mountain 
range  above  the  peneplain  surface,  and  consti- 
tute a  monadnock.  A  plateau  of  this  type  — 
that  is,  an  elevated  peneplain  may  be  readily 
recognized  by  the  disagreement  of  the  slope  of 
the  strata  composing  it  with  the  level  surface 
of  the  peneplain,  the  two  not  infrequently  mak- 
ing an  angle  of  00  decree*  with  each  other. 
When  a  young  plain  of  deposition  with  horizon- 
tal strata  is  elevated  into  a  plateau,  and  the 
rivers  begin  to  cut  their  eharri  N  down  into 
it.  v  is  in  the  brginning  of  its  firs?  geographic 
cycle  It  it  n mains  stationary  at  the  altitude  to 
which  it  v.  as  raised,  the  rivers  will  eventually 
incisf  tluir  channels  to  such  a  depth  that  their 
bed  from  ocean  to  bead  is  almost  perfectly 
graded  Then  lateral  erosion  will  widen  the 
valley  bottom*,  and  reduce  the  portions  of  the 
plateau  between  the  river  vallevs  until  finally 
the-e  separating  remnants  of  the  plateau  have 
dwindled  to  Mtrh  an  extent  that  they  appear  as 
ridges  or  peaks  rising  from  a  level  plain,  which 
latter  is  the  refill1  of  *be  confluence  of  all  the 
river  valleys  cut  into  the  former  plateau  This 
is   the   beginning  of   the   peneplain   stage,   and 


continued  erosion  will  bring  the  surface  nearer 
to  a  perfect  plain  not  far  above  sea-level  If 
this  is  reached,  the  first  cycle  of  geographic  de- 
velopment is  complete.  The  second  cycle  is  in- 
augurated by  a  re-elevation  of  the  land  into  a 
new  plateau,  when  the  whole  process  will  be 
repeated.  In  like  manner  a  folded  mountain 
region  mav  be  worn  down  to  a  peneplain,  and 
re-elevated  to  enter  upon  the  next  cycle  of 
erosion.  Most  plateaus  are  probably  elevated 
peneplains,  either  of  horizontal  strata  or  of 
more  or  less  strongly  folded  and  truncated 
strata.  Into  these  the  present  drainage  has  in- 
cised itself  more  or  less  successfully.  Thus  the 
New  England  region  is  a  peneplain  plateau,  of 
inclined  strata,  whose  surface,  moderately  re- 
dissected  by  streams,  slopes  gently  toward  the 
coast.  Southern  New  York,  western  Pennsyl- 
vania, Ohio  and  other  districts  arc  part  of  a 
plateau  in  which  the  strata  arc  nearly  horizon- 
tal and  which  has  been  more  or  less  strongly 
dissected.  This  extends  southward  into  Ten- 
nessee where  it  is  known  as  the  Cumberland 
plateau.  It  is  probably  past  its  first  cycle  of 
erosion,  and  appears  to  have  been  a  peneplain, 

Among  other  noteworthy  plateaus  of  North 
America  arc  the  "High  Plateaus*  of  southern 
Utah,  which  range  in  elevations  from  7,000  10 
9.300  feet  above  the  sea,  their  elevation  ben* 
connected  with  that  of  the  Wasatch  Range  of 
mountains.  Between  the  Rocky  and  Siem 
mountains  extends  a  broad  plateau  from  Mex- 
ico northward  through  British  America.  It 
averages  from  3,000  to  5,000  feet  in  elevation, 
and  is  deeply  dissected  by  the  canons  of  the 
Colorado,  the  Columbia  and  other  rivers.  The 
portion  included  between  the  two  rivers  named 
is  called  the  Great  Basin.  It  is  bounded  on  the 
cast  by  the  Wasatch  Mountains,  and  on  the 
west  by  the  Sierra  Nevada  and  Cascade  ranges, 
and  has  a  width  of  nearly  500  miles,  with  an 
elevation  of  4.000  to  5,000  feet.  It  has  no  out- 
side drainage,  and  hence  the  streams  are  short 
and  the  water  t>odics  saline.  Great  Salt  Lake 
and  Mono  Lake  in  California  are  respectively 
on  the  eastern  and  western  side  of  this  pla- 
teau, and  the  surface  between  is  arid  and  more 
or  less  desert.  Similar  conditions  exist  in  the 
Mexican  extension  of  this  plateau.  A  higher 
type  of  table-land  —  to  which  the  name  inter- 
mont  plateau  has  been  applied  —  is  found  in  the 
great  plateau  of  Tibet  between  the  Himalaya! 
and  the  Kuen-lun  Mountains.  Its  altitude  is 
almut  13,(XX)  feet,  while  the  enclosing  moun- 
tains rise  from  25,000  to  29,000  feet  in  height 
It  is  1,200  miles  long  from  east  to  west,  and 
half  as  wide.  The  plateau  of  Quito  is  10.00U 
feet  above  sea-level  and  surrounded  by  loft) 
peaks  rising  20.0U)  feet  or  more.  That  of  Bo- 
livia has  an  elevation  of  12.900  feet  with  Lake 
Titicaca  at  12.K30  feet,  and  the  city  of  Potosi  at 
13.330  fn-t  elevation. 

The  plateau  of  Spain  averages  2,250  feet  in 
elevation,  that  of  Auvergne,  in  France,  about 
1,100  tret.  Bavaria  is  a  plateau  rising  1,660 
feet.  Persia  is  another  from  2,000  to  4,000  feet 
above  the  *-en.  The  Abyssinian  plateau  in 
Africa  averages  7,000  feet  above  the  sea,  while 
much  of  the  Sahara  region  is  about  1,500  fed 
.iliive  Ma-level.  The  table-land  character  of  aD 
tin  m-  region*  appear*  only  in  a  general  view. 
( >wing  to  the  dissection  of  the  plateaus  they  ap- 
pear a*  a  rule  anything  but  level  to  the  traveler 
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i  comprehensive  view  from  a  summit  is 
i.  Many  of  the  larger  plateaus  are  also 
id  hy  mountain  ridges. 

3LE    LAWN-TENNIS.  "  See    Ping- 

*LE  MOUNTAIN,  Cape  Colony,  Af- 
flat -topped  mountain  with  nearly  per- 

lar  sides,  situated  just  south  of  Cape 
Its  height  is  3,540  feet. 

3LE  TURNING,  in  psychical  phe- 
the  tipping  or  moving  of  a  table  at  a 
usually  at  gatherings  of  believers  in 
1  manifestations.  A  number  of  persons 
.  circle  round  a  table,  on  which  their 
ched  fingers  lightly  rest.  They  assume 
ve  state,  usually  sitting  in  a  dim  light, 
xietimes  listening  to  soft  music.  After 
the  table  begins  to  move,  and  on  some 
is  to  answer  questions  either  by  tilting 
>ing  at  appropriate  letters  as  the  alpha- 
•epeated.  Faraday  was  of  opinion  that 
y  impulse  was  unconsciously  imparted 
table  by  those  who  stood  around  it,  and 
>een  pointed  out  that  pushing  may  take 
ithout  any  distinct  consciousness  on  the 
those  who  push,  and  that  expectant  at- 
is  known  to  produce  such  a  state  of  the 
.  as  would  occasion  this  unconscious 
:.  The  principle  involved  is  the  same  as 
rhette  and  the  ouija  board,  and  has  been 
ated  exhaustively  by  the  Psychical  Re- 
Society.  Consult  Podmore,  R,  ( Modern 
ilism>    (London  1902).    See  Spiritual- 

BLEAUX  VIVANTS,  tab'lo  ve'van 
i  "living  pictures"),  are  representations 
es  from  history  or  fiction  by  means  of 
grouped  in  the  proper  manner,  placed 
•opriate  postures,  and  remaining  silent. 
re  supposed  to  have  been  first  introduced 
lame  de  Genlis,  instructress  of  the  chil- 
r  the  Duke  of  Orleans. 

BLES,  Lunar.    See  Lunar  Tables. 

3L1NUM,  in  Roman  antiquity,  an  apart- 
i  a  house  in  which  were  depositee!  the 
cal  records  and  archives,  and  all  docu- 
,v>mmemorating  the  exploits  which  had 
rformed  by  members  of  the  family,  or 
were  connected  with  the  high  offices 
iny  of  them  had  filled.  It  was  usually 
opposite   to   the   entrance. 

$OOt  or  TABU,  a  word  of  very  ex- 
neaning  used  by  South  Sea  Islanders,  to 
something  consecrated,  sacred,  forbid- 
be  touched,  or  set  aside  for  particular 
persons.  It  is  applied  both  to  persons 
tigs,  and  both  to  the  object  prohibited 
the  persons  against  whom  the  prohibi- 
tends.  Thus  a  consecrated  piece  of 
is  taboo,  the  act  of  consecrating  it  is 
iboo,  and  the  persons  who  are  excluded 
itering  are  also  said  to  be  tabooed.  It 
►  among  certain  tribes,  for  any  inferior 
i  the  body  of  a  chief  living  or  dead,  or 
?  belonging  to  him ;  to  eat  in  his  pres- 
'  anything  he  has  touched;  to  cross  his 
d  otherwise  than  on  the  hands  or 
>r  to  mention  his  name.  A  particular 
)f  food  is  sometimes  tabooed  at  a  cer- 
ison  in  order  to  preserve  it  against  a 
)f  scarcity,  etc.  In  the  case  of  a  serious 
ment   of    the   taboo   the  punishment   is 


death;  in  less  heinous  cases  a  sort  of  outlawry, 
the  neighbors  being  permitted  to  appropriate 
or  destroy  the  offender's  goods. 

The  word  fttaboo*  has  been  adopted  into 
English  to  designate  similar  customs  among 
races,  apart  from  those  from  which  the  term 
was  derived ;  and  has  assumed  a  colloquial  sense 
which  is  altogether  non-religious  and  negative, 
though  the  word  was  originally  used  more  to 
designate  definite  religious  ceremonies  that  were 
obligatory  upon  the  tribe  or  upon  the  individ- 
uals composing  it.  These  ceremonies  were  ob- 
served at  certain  stated  times  and  under  cer- 
tain conditions,  generally  in  connection  with 
important  undertakings.  In  many  Indian  tribes 
of  America,  the  warrior  who  succeeded  in  kill- 
ing an  enemy  was  required,  on  his  return  to 
his  home,  to  undergo  certain  purification  cere- 
monies before  he  could  again  resume  his  former 
relations  with  the  members  of  his  tribe.  Until 
these  ceremonies  had  been  performed,  not  only 
were  these  former  relationships  tabooed  to  him, 
but  he  was  himself  tabooed  to  the  tribe;  and 
any  one  violating  the  conditions  of  the  taboo 
became  himself  tabooed.  Always  during  the 
period  of  duration  of  the  taboo,  the  individual 
or  individuals  subject  to  it  are  denied  the  exer- 
cise of  certain  privileges.  The  taboo  may  be 
temporary  or  permanent ;  it  may  be  ceremonial, 
belonging  to  a  fixed  and  definite  period  in  life, 
or  it  may  be  occasional.  Most  ancient  races 
had  a  particular  taboo  connected  with  birth, 
puberty,  marriage,  death,  and  even  with  periods 
previous  to  birth  and  after  death;  with  the  as- 
sumption of  pubjic  office  and  with  almost  every 
undertaking  in  life.  Probably  most  of  these 
customs  had  their  origin  in  the  fear  of  the 
superior  power  of  certain  deities  or  evil-dis- 
posed spirits  and  a  desire  to  propitiate  them. 
But  in  time  many  of  them  came  to  be  of  a 
more  or  less  religions  and  formal  nature,  and 
thus  many  religious  observances  were  formerly 
taboo  in  character.  Very  numerous  are  the 
things  which  have  been  subject  to*  taboo;  but 
they  may  be  classed  under  a  few  more  or  less 
definite  heads  of  a  general  nature.  These  in- 
clude objects  unclean  in  their  nature,  or  through 
mythical,  superstitious  or  religious  association; 
things  supposed  to  belong  to,  to  be  possessed 
by,  or  to  be  influenced  by  spirits  or  beings 
feared  on  account  of  their  mysterious  power; 
strange  or  unknown  objects  or  customs  which 
it  is  the  part  of  good  sense  to  propitiate  before- 
hand in  case  they  should  prove  powerful  and 
ill-disposed.  The  dread  power  of  priests  and 
rulers  was  especially  feared  for  it  was  held  lit- 
tle inferior,  if  any,  to  that  of  ghosts,  witches, 
and  the  supernatural  people  in  general,  and 
superstitious  animals. 

Opposed  to  those  taboos  of  fear  were  those 
inspired  by  a  desire  of  personal  advantage.  Of 
this  nature  were  the  offerings  and  prayers  of- 
fered to  household  gods  and  to  certain  deities 
before  undertaking  any  enterprise  of  a  personal 
nature.  The  priest,  as  the  representative  of 
the  tribe  or  the  nation,  performed  the  same 
ceremonies  for  them  and  with  the  same  end  in 
view.  In  connection  with  these  ceremonies 
there  were  certain  taboos.  On  opening  a  cask 
or  bag  of  wine,  the  first  cupful  was  tabooed  to 
all  but  the  gods  of  growth  and  fertility  who 
made  the  production  of  the  wine  possible.  The 
firstlings  of  the  flock  were  given  to  the  pro- 
tector of  the  herds,  the  ancient  god  of  hunt- 
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ing;  the  first  fish  caught  by  the  fisherman,  the 
first  game  taken  by  the  hunter,  fhc  first  ripe 
fruit  and  vegetables  grown  by  the  husbandman 
were  all,  in  like  manner,  tabooed  to  their  pos- 
sessors. There  was  not  a  movement  or  inter- 
est in  life  without  its  taboo  of  a  similar  na- 
ture. Not  infrequently  the  two  ruling  motives 
of  fear  and  hope  of  personal  gain  are  found 
combined  in  the  same  taboo,  for  a  much  feared 
and  suspected  superior  being  might,  if  propi- 
tiated, become  a  valuable  ally  and  helper  in 
time  of  need. 

Taboo  associations  had  much  to  do  with 
totems  and  every  totem  had  its  taboo.  Among 
many  American  Indian  tribes,  a  hunter  might 
not  kill  the  animal  represented  by  his  totem. 
Among  certain  others  only  a  part  of  such  ani- 
mal was  tabooed.  The  moon  being  the  goddess 
of  fertility,  her  power  was  greatest  when  her 
full  face  looked  toward  the  earth.  Hence 
among  many  races,  the  planting  of  grain  was 
tatioocd  except  at  the  full  of  the  moon.  Yet 
potatoes  and  bulbous  plants  could  be  planted 
only  when  she  showed  the  least  of  her  face, 
for  it  was  feared  she  might  make  the  part 
at>ovc  the  ground  grow  at  the  expense  of  that 
beneath  it.  Among  the  forest  tribes  of  the 
eastern  United  States  and  Canada  the  killing 
of  the  ground  squirrel  was  tabooed  because  he 
was  credited  with  the  discovery  of  medicines 
or  their  introduction  to  man.  Among  the  Al- 
gonquins  the  white  rabbit  was  tabooed  to  the 
hunter  because  the  great  culture  god  Nanabozho 
frequently  assumed  the  form  of  a  white  rab- 
bit. The  white  dog  could  not  be  eaten  by  the 
plains  Indian  because  he  was  reserved  as  an 
offering  to  the  great  spirit.  Among  many 
primitive  peoples  the  names  of  the  dead  were 
tatoocd  for  a  certain  length  of  time  lest  the 
pronouncing  of  them  might  call  their  spirits 
back  to  earth  or  incite  them  to  unfriendly  action. 
To  such  a  length  was  this  fear  of  the  dead 
carried  that  some  tribes  buried  the  name  with 
the  departed  and  in  its  place  bestowed  another 
by  which  the  dead  was  afterward  referred  to 
and  remembered.  Sometimes  taltcocs  were  as 
wide  as  the  tribe  or  the  nation;  and  many  of 
these  ancient  tal>oocs  have  survived  in  the  shape 
of  national  feeling  against  the  use  of  certain 
objects. 

The  custom  of  making  certain  places  sacred 
to  certain  deities  arose  out  of  the  practice  of 
setting  apart  such  places  for  the  worship  of 
these  deities,  or  through  the  fact  that  certain 
places  were  believed  to  be  the  abode  of  all 
powerful  beings.  This  belief  tabooed  such 
places  to  all  but  the  powerful  beings  who 
it  was  claimed  had  already  pre-empted  them. 
(See  Nattrk  Worship;  American  Mythol- 
ogy). Consult  Bancroft,  'Native  Races*  (New 
York);  Frazer,  J.  G..  *The  Golden  Bough* 
(London  and  New  York  1007-13);  Gcnncp, 
(Tabou  et  totemismc  a  Madagascar >  (l'aris 
1W4):  Waite,  (ierland.  'Anthropologic  d<*r 
Natur-\  "olkcr* ;  Smith.  W.  R.,  *  Lectures  on  the 
Religion  of  the  Semites >  (New  York  1<X)7)  ; 
Sumner,  \Y.  G.f  *  Folkways*  (Boston  1907); 
Taylor.  *Tc  Ika  A  Mauri,  or  New  Zealand  and 
Its  Inhabitants'  (London  1870). 

John  Hibert  Cornyn, 
Xational  University  of  Mexico. 

TABOR,  Horace  Austin  Warner,  Ameri- 
can miner  and  capitalist;  b.   Holland,  Vt.f  30 


Nov.    1830;    d.    Denver,    Colo.,    10  Apr 
He  learned  the  stonecutter's  trade  in 
chusetts;  removed  to  Kansas  in  IRS 5.  ai 
years   later   to   Colorado,  and   settled  i 
fornia  Gulch,  a  place  he  later  named  1 
In    1878   he   with   his   partners    struck 
deposit  of  silver  in  the  mine  later  1 
Little  Pittsburg.     In  1879  he  sold 
in  this  mine  for  $1,000,000,  with  Wmui 
engaged  in  speculation  and  increased  1 
tune    to   $9,000,000   in    10   years.     H* 
mayor  of  Leadville  and  gave  large  ; 
to  this  place  and  to  Denver,  for  the  tro 

Rublic  buildings.     Leadville,  according!] 
ardly  more  than  a  mining  camp,  wa 
an  opera  house  costing  $500,000.     In 
was   elected   lieutenant-governor   of   G 
and  from  February  to  March  1885  wr»* 
States  senator  in  place  of  Henry  M.  1 
had  entered  the  Cabinet.     From  tl       i 
fortunes  began  to  decline  and  by  *«*7 
tire  accumulations  had  been  swept  aws 
returned  to  mining  on  a  small  scale, 
1898  was  made  postmaster  of  Denver. 

TABOR,  Palestine,  now  called  Jebei 

or  Jebel  Tor,  *the  Mountain,*  a  i       arl 
eight  miles  cast  of   Nazareth,   nm       « 
in  the  shape  of  an  almost  perfect  v«*n 
the  northeastern  arm  of  the  plain  of  1 
to  a  height  of  nearly  1,000  feet,  or  L* 
above  sea-level.     It  is  well-wooded;  tl 
green  of  the  walnut,  the  rose  bushes,  i 
lowish-whitc  sty  rax  blossoms,  the  pista 
oak  trees  —  all  these  and  many  others 
fying  the  path  to  the  summit,  where  a 
obtained,   embracing   Galilee,   Samaria. 
and   reaching  as   far  northward  as 
crowned  Hermon.     The  coverts  affo.u 
ter  for  wolves,  wild  boars,  lynxes  and 
reptiles.    The  isolation  of  this  mountain 
less  led  to  its  being  made  by  the  earl 
sialics  the  scene  of  the  Transfiguration 
torical  data,  however,  shows  that   the 
was  occupied  as  a  stronghold  from  the  t 
Antiochus  Magnus  (218  ax.)  until  the  i 
tiou  of  Jerusalem  under  Vespasian.    Ai 
ural  remains  still  exist  on  the  summit 
Baedeker.  *  Palestine  and  Syria.* 

TABOR    COLLEGE,    located    at 

Iowa.      It    was    chartered    in    1854    as 
Literary  Institute,  and  an  academic  < 
opened  in  1857;  the  collegiate  deparuw 
established    and    the   name   changed   to 
College  in  1866.    It  is  non-sectarian  in  i 
but  owes  its  foundation  and  support  lai 
the  Congregationalists,  and  is  endorsed 
Congregational    Conference   of    Iowa; 
mittec  from  this  conference  examines  tl 
of  the  college  each  year.     In  addition 
regular  collegiate  courses,  there  is  an  m 
department   with  a  three  years'  coarse, 
conservatory   of   music.     The   colI<         i 
arranged   according    to   the   group   «, 
groups    leading    to    the    degree 
arts.     Diplomas  are  granted  to  gr««      M 
the   academy  and   the   conservatory   uf 
The  college  is  coeducational. 

TABORITES,  a  group  of  the  fo 
John    Huss.   who   was   condemned   a*  , 
tic  by  thr  Council  of  Constance,  and  1 
the   <takc,  6  July    1415.   and   his   s 
on  the  river  Rhine.     Others  of  the  t« 
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as  Hussites.  These  exasperated  fol- 
ook  cruel  revenge  on  priests  and  monks 
Church.    King  Wenceslaus  of  Bohemia 

them  by  granting  them  religious  free- 
id  the  use  of  some  of  the  churches, 
he  death  of  the  king  in  1419,  the  Pope 
i  command  for  the  conversion  or  sup- 
i  of  the  Hussites,  and  the  latter  took  up 
nd  assembled  under  the  leadership  of 
iska  on  Mount  Tabor.  They  captured 
burned  the  monasteries  and  defeated 
>erial  troops.     Their  success  was  con- 

for  about  15  years  until  the  division  be- 
ne more  radical  branch  known  as  Tabor- 
10  acknowledged  the  Scriptures  as  the 
•urce  of  authority,  and  the  Calixtines, 
aned  to  Roman  Catholic  principles  of 
ecame  acute.  The  Calixtines  came  to  an 
anding  with  Rome,  and  the  Taborites, 

fight  alone,  were  signally  defeated  in 
Hie  struggle  with  the  empire  terminated, 
r,  in  the  concession  of  civil  and  religious 
i  to  Bohemia  by  the  Emperor  Sigismund 
,  but  civil  war  raged  at  intervals  in  Bo- 
mtil  1485,  when  King  Ladislas  confirmed 
erial  grant.    See  Huss,  John. 

BRIZ,   ta-brez',   or  TAVRIS,   ta-vres', 

a  city  in  the  extreme  northwest,  about 
:s.  from  the  Russian  border,  capital  of 
vince  of  Azerbaijan,  on  the  left  bank  of 
.  36  miles  above  its  entrance  into  Lake 

.  It  is  situated  at  the  inner  extremity 
uiiphi theatre,  about  4,000  feet  above  sea- 
nth  hills  on  three  sides,  and  an  exten- 
lin  on  the  fourth.  It  is  surrounded  with 
of  sun-dried  brick,  with  bastions,  and  is 

by  seven  or  eight  gates.    A  large  por- 

the  population  resides  outside  the  walls, 
i  plain  around  is  covered  with  gardens, 
ng  the  finest  fruits  in  great  abundance, 
larly  grapes.  The  citadel  is  the  most 
uous  building  in  the  city.    It  was  origi- 

mosque,  and  is  600  years  old.  It  con- 
f  a  lofty  edifice  of  brick,  and  though 
lamaged  by  earthquakes,  is  still  a  noble 
re.  Within  the  walls  of  the  citadel  there 
annon-foundry  and  barracks.  The  most 
:ing  building  in  the  town  is  the  fine  ruin 

Masjid  (Blue  Mosque),  which  is  about 
irs  old,  and  is  partly  covered  with  ara- 
i  tiles.  A  considerable  trade  is  carried 
he  import  of  European  goods  and  sugar, 
•mer  consisting  mostly  of  cotton  manu- 
s,  principally  British,  petroleum  from 
,  and  woolen  goods,  chiefly  from  Austria 
•ance;  and  in  the  export  of  raisins  and 
ruits,  leather,  carpet,  silks,  skins,  cottons, 

tea,  etc.,  principally  to  Russia  and  Tur- 
The  imports  and  exports  in  normal  years 
>ver  $10,000,000.  Though  still  a  con- 
•le  city,  Tabriz  has  diminished  in  import- 
rom  what  it  was  in  ancient  times;  the 
tions  of  old  travelers,  who  speak  of  its 

.cafes  and  its  hundreds  of  caravansa- 
i\i  mosques,  being  no  longer  applicable; 
its  ancient  population  of  550,000  had 
ed  to  about  165,000  in  1881,  although  in 
stimated  at  200,000.  The  city  has  been 
dly  devastated  by  earthquakes,  the  most 
live  being  those  of  the  years  858,  1041 
21 ;   on  the  last  occasion  80,000  persons 

posed    to   have  perished.     During  the 


World  War  the  city  was  occupied  first  by  the 
Turks  and  later  by  the  Russians. 

TABULAR  STANDARD  OF  VALUE, 

a  project  for  giving  fixity  to  the  value  of  money 
by  varying  from  time  to  time  the  amounts  of 
gold  to  be  paid  according  to  the  changes  in  its 
purchasing  power.  The  practical  object  which 
those  who  advocate  the  adoption  of  this  stand- 
ard of  value  proposed  is  the  attainment  of  a  per- 
fectly stable  currency  for  the  payment  of  rents 
or  other  deferred  contracts.  A  tabular  stand- 
ard, there  fcore,  if  adopted  would  be  simply  an 
official  index  number.  (See  Index  Number). 
According  to  Jevons  it  is  proposed  that  a  con- 
siderable number  of  commodities,  say  100, 
should  be  chosen  with  special  regard  to 
the  independence  of  their  fluctuations  one 
from  another,  and  then  the  geometrical  average 
of  the  ratios  in  which  their  gold  prices  have 
changed  would  be  calculated  logarithmically. 
The  system  involves  the  proposition  that  these 
average  prices  should  constitute  the  legal 
standard  for  settling  contracts  expressed  in 
money  —  thus,  if  a  note  was  signed  in  1915 
pledging  the  payment  of  $1,000  in  gold  in  1920, 
and  it  appeared  that  in  1920  that  $1,000  would 
then  buy  upon  the  average  of  all  commodities 
one- fourth  less  than  it  would  have  bought  in 
1915,  the  debtor  should  be  compelled  to  pay 
$1,333  to  the  creditor  in  1920  in  full  satisfaction 
of  the  debt;  since  in  1920  the  sum  of  $1,333 
will  purchase  only  what  $1,000  would  purchase 
in  1915.  It  is  claimed  by  its  advocates  that 
such  a  standard  would  add  a  wholly  new  de- 
gree of  stability  to  social  relations,  securing  the 
fixed  incomes  of  individuals  and  public  institu- 
tions from  the  depreciation  which  they  have 
often  suffered.  Speculation,  too,  based  upon  the 
frequent  oscillations  of  prices,  which  take  place 
in  the  present  state  of  commerce,  would  to  a 
large  extent  be  discouraged.  The  great  obstacle 
to  its  adoption  is  the  difficulty  of  getting 
economists  to  agree  upon  the  precise  manner  of 
fixing  the  standard  and  calculating  the  averages 
of  the  several  commodities,  and  even  agreeing 
upon  the  inclusion  of  the  latter.  The  idea  ot 
a  tabular  standard  appears  to  be  due  to  Sir 
George  Evelyn  who  advocated  aa  standard  of 
Weights  and  Measures®  before  the  Royal  So- 
ciety in  1798.  Joseph  Lowe  further  elaborated 
the  idea  in  1823  in  his  <  Present  State  of  Eng- 
land^ Scrope  followed  Lowe  and  nearly  all 
economists  of  the  19th  century  were  interested 
in  the  tabular  standard.  W.  S.  Jevons  brought 
the  matter  into  prominence  in  1865,  and  further 
elaborated  it  in  his  later  works.  Consult 
Palgrave,  dictionary  of  Political  Economy > ; 
Anderson,  B.  M.,  <The  Value  of  Money>  (New 
York  1917)  ;  Price,  *  Money  and  its  Relation  to 
Prices>  (London  1896);  Walker,  <Money> 
(New  York  1878). 

TABULARIUM,  in  Roman  antiquity,  a  de- 
pository of  public  records;  specifically,  a  build- 
ing for  the  preservation  of  such  records  which 
stood  on  the  slope  of  the  Capitoline  Hill  in 
Rome  facing  the  Forum.  It  was  built  (78  B.c.) 
by  the  consul  Quintus  Lutatius  Catulus.  The 
masonry  of  many  of  its  great  vaults  and 
columns  is  still  intact,  although  another  struc- 
ture has  been  erected  on  the  old  walls. 

TACAMAHAC,  the  name  of  various  oleo- 
resins  allied  to  elemi,  exuded  by  different  spe- 
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cies  of  trees.  East  Indian  tacamahac,  yielded 
by  Calophyllum  inophyHum  of  Reunion  and 
Madagascar,  is  a  dark-green  balsamic  resin  of 
specific  gravity  1.032.  melting  at  75°  C.  A  yel- 
low variety  is  produced  by  an  African  tree 
(Amyris  tacamahac),  and  another  kind  comes 
fiom  the  Brazilian  Icica  heptabhylla.  The 
balsam  poplar  (Populus  balsamifera)  of  the 
United  States  yields  a  similar  resin. 

TACANA,  Guatemala,  a  volcano  on  the 
Mexican  frontier,  which  rises  to  a  height  of 
12,400  feet.  It  is  one  of  several  neighboring 
volcanic  peaks  of  the  Cordilleras,  and  is  sec- 
ond in  height  to  Tajumulco  which  reaches  an 
elevation  of  12,600  feet. 

TACCA,  the  typical  genus  of  the  family 
Tac caeca.  It  is  represented  by  perennial  herbs 
with  tut>erous  or  creeping  rootstocks,  large  radi- 
cal leaves,  and  dense  umbels  of  flowers,  brown, 
purple,  or  greenish  in  hue.  These  terminate 
a  naked  scape  and  have  an  involucre  of  bracts, 
the  inner  being  filiform  and  pendulous,  the' 
outer  herbaceous  or  colored.  The  fruit  is  a 
berry,  usually  three-angled  or  six-ribbed.  Tacca 
pinnatifida  is  the  South  Sea  arrowroot,  or  pia- 
plant,  bound  in  Polynesia  and  southeastern  Asia. 
It  is  a  low  plant,  with  dissected  horizontal 
leaves  and  an  umbel  of  greenish  flowers. 

TACH&,  Alexandre  Antonin,  Canadian 
Roman  Catholic  archbishop:  b.  Riviere-du- 
I-oup,  Quebec,  23  July  1823 ;  d.  Winnipeg,  Man- 
itoba, 22  June  1894.  After  graduating  from  the 
College  of  Saint  Hyacinth  and  studying  theol- 
ogy at  Montreal,  he  became  a  member  of  the 
Order  of  the  Oblate  Fathers.  He  then  started 
out  as  a  missionary  for  the  Northwest  and  there 
began  the  charitable  work  among  the  Indians 
of  the  Red  River  country  which  made  him 
famous.  He  was  consecrated  (1850)  bishop 
of  A  rath,  and  (1863)  bishop  of  Saint  Boniface. 
When  the  bishopric  of  Saint  Boniface  be- 
came a  metropolitan  see  in  1871  Tache  was 
appointed  its  first  archbishop.  In  1870  while 
bishop  of  Saint  Boniface  at  the  urgent  re- 
quest of  the  Canadian  government,  he  per- 
formed the  sen-ice  of  pacifying  the  Metis  of 
Manitoba,  who  had  rebelled.  Among  his  pub- 
lished works  are  *Vingt  annees  de  missions 
dans  le  nord-ouest  de  l'Amerique*  (1866); 
'Esquisse  sur  le  nord-ouest  de  ltAmerique> 
(I86Q),  etc 

TACHlt,  Sir  Btienne  Paschal,  Canadian 
politician :  b.  Saint  Thomas,  Quebec,  5  Sept. 
1795;  d.  there,  29  July  1865.  He  practised  medi- 
cine until  1841,  when  he*  became  a  member  of 
Parliament ;  from  1848-49  was  commissioner  of 
public  works;  and  from  1856-57  was  speaker 
of  the  legislative  council.  He  published  *l)u 
dcveloppemcnt  de  la  force  pny.sique  chez 
l'homme*  (1829);  'Reflexions  sur  1  organisa- 
tion* de*  vnlontaircs*    (1863). 

TACHEOMETRY,  tak-e-ome-trf.  quick 
measuring,  applied  in  surveying  to  a  method 
which  does  away  with  the  practice  of  measur- 
ing distances  by  a  chain  or  tape-line  *nd  ascer- 
taining difference  of  level  by  a  separate  instru- 
ment, the  relative  position,  lioth  horizontal  and 
vertical,  of  point*  on  the  earth's  surface  being 
determined  by  one  observation.  A  theodolite, 
or  a  specially  constructed  tachcomctcr,  of  which 
a  telescope  is  an  important  part,  is  employed, 
and  along  with  it  a  staff  similar  to  a  leveling- 


stafT,   12   feet   or  so   in   length,   and 
marked.    Sec  Surveying. 

TACHINA-FLIBS,    flies    of    the 
Tachinidce,  a   large   and   important  gn 
sembling  house  flics  and  noted  for  the: 
sitic  habits.    They  are  usually  of  mec 
rather  large  size  and  gray,  more  or  less 
the  wings  clear,  the  bodies  bristly ;  and 
disposition  to  fly  in  the  sunshine  with  a 
noise.    All  are  parasitic  and  are  especial 
of  laying  their  eggs  upon  the  backs  o 
pillars.     For  many  interesting  features 
life  of  these  flics  consult  Howard,  <The 
Book>  (New  York  1901),  and  the  speda 
there  cited. 

TACHYGRAPHY.    See  S> 

TACITUS,    tis'I-tus,  l 

Roman  emperor:  b.  about  a>v  a.u.,  A. 
Cappadocia,  April  276.    He  was  descend 
Tacitus,  the  historian,  whose  works  he 
ited  in  all  the  public  libraries  and  canst 
to  be  transcribed  10  times  a  year  at  t 
chai  ge.    On  the  death  of  Aurelian  he  « 
to  be  emperor  by  the  Senate,  althoi 
his  will  (275),  having  gained  the  a 
the  supreme  council  by  his  mildnew,  > 
and  moderation.    During  his  short  reign 
scribed  many  needed  reforms  and  end 
to  restore  the  power  of  the  Senate, 
age  of  75  he  undertook  a  campaign  aj 
Alani,    assuming    after    his    victory 
•Gothicus  Maximus.1     He  was  assa 
his  own  unbridled  soldiers;  his  bra      i 
anus  Tacitus,  who  succeeded  him,  sh«i 
fate. 

TACITUS,  Publius  Cornelias,  in 

ment   of  many  competent   critics  1 
Roman   histonan.     Neither   the   til        i 
place  of  his  birth  is  known,  but  eti 
ments  in  his  own  works  and  in  the  leu«. 
younger  Pliny  (the  two  chief  sources  of 
formation  about  him)  make  it  probable 
was  born   about  55   ad.     His  cducati* 
riage  and  political  career  all  point  to  • 
of  equestrian  rank,  and  his  father  was 
probably  that  Cornelius  Tacitus  who, 
ing  to  tne  elder  Pliny  (< Natural  Histor 
76),  was  procurator  of  Gallia  Belgica.    1 
ried  in  78  the  daughter  of  Gnaeus  Tuli 
cola,   the  illustrious   governor  of   Bri 
enjoyed    the    official    favor   of    VesjHm 
Titus,  and,  at  least  at  first,  of  Domitiai 
whom,  in  the  year  88,  he  presided,  as 
and  as  a  member  of  the  ancient  college 
Quindecimviri  at  the  celebration  of  the 
games.     After  his  pra?torship,  he  was  i 
years   absent    from   the   capital,   and  w 
prevented   from  being  present  at  the  <3 
Agricola,    which   took   place   in    Rome 
During  these  years  he  was  probablv  a< 
praetorian  legate  in  a  province,  and 
gained  at  this  time  some  personal  kn< 
Germany.    In  97  (possibly  98)  he  was 
consul  to  succeed  Verginius  Rufus,  c 
he  pronounced  an  eloquent  funeral  or«u 
was  an  intimate  friend  of  the  younger 
few  years  his  junior,  with  whom  he  * 
ciatcd,  in   100,  in  the  successful  pros* 
Marius    Priscus,    accused   of   extortiou 
province  of  Africa.     According  to  an 
tion    discovered   in    1890   at    Mvlasa,   it 
Tacitus  reached,  perhaps  in  tne  year 
the  highest   post   open   to   a   senator,   t 
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Iship  of  Asia.    The  date  of  his  death  is 
oown,  but,  inasmuch  as  the  extension  of 
apire  to  the  Persian  Gulf,  which  was  ac- 
ished  by  Trajan  in  115—16,  is  mentioned 
males, )  Vol.  II,  61,  and  several  years  were 
tably  required  for  the  completion  of  that 
he  may  have   lived   into  the   reign  of 
in,  which  began  117  a.d. 
j  earliest  work  is  the  'Dialogus  de  Ora- 
s,'  written  probably  under  Titus,  79-81. 
amv  ocene  of  the  conversation  is  laid  in  the 
house  of  the  poet  Maternus,  in  the  year  74-75, 
and  a  charming  discussion  of  the  relative  merits 
of  poetry  and  oratory  leads  up   to  the  main 
theme,  the  decline  of  eloquence  in  modern  times. 
The  treatise  abounds  in  true  and  striking  re- 
flections, and  exhibits  the  same  power  of  subtle 
analysis  that  marks  the  later  works.     But  the 
style  is  distinctly  Ciceronian,  and  in  its  rounded 
smoothness,   so  different   from  the  abrupt  in- 
cisiveness    of    the    *  Histories }    and    ( Annals/ 
shows  the  influence  of  Quintilian,  who  was  then 
preaching  a  return  from  the  style  of  Seneca  to 
that  of  Cicero.    For  this  reason  the  great  Justus 
Lipsius,  in   1574,  attributed  the   ^ialogus*   to 
Quintilian,  and  since  then  it  has  been  ascribed 
to  Suetonius,  Pliny  and  others.    But  the  weight 
of  evidence  is  decidedly  in  favor  of  the  Taci- 
tean  authorship. 

During  the  15  years  of  the  reign  of  Domi- 
tian, years  whose  horror  finds  sombre  expres- 
sion in  the  opening  chapter  of  the  ^gricola,* 
Tacitus  published  nothing.  But  early  in  98 
there  appeared,  in  rapid  succession,  the  ( Agri- 
cola  >  and  the  so-called  ^ermania.*  The  for- 
mer, the  story  of  the  life  of  his  father-in-law, 
whom  he  evidently  loved  and  reverenced,  is  a 
masterpiece  of  biographical  writing.  The  style 
is  no  longer  Ciceronian  but  Sallustian,  rapid, 
terse  and  piquant,  rising  at  the  close  to  sus- 
tained sublimity.  The  second  monograph  is 
commonly  known  as  the  ^ermania,*  but  its 
exact  title  is  differently  given  in  the  important 
manuscripts  and  cannot  be  determined  with  cer- 
tainty. It  falls  into  two  parts.  The  first  27 
sections  deal  with  the  physical  characteristics 
of  Germany  and  the  institutions,  beliefs  and 
customs  of  the  inhabitants  as  a  whole;  the  re- 
maining 19  describe  the  individual  peculiarities 
of  the  separate  tribes.  The  treatment  is  rhetor- 
ical and  ethical  rather  than  simply  scientific,  so 
that  the  purpose  of  the  essay  has  often  been 
questioned  and  the  credibility  of  its  statements 
attacked.  But  it  is  regarded  as  on  the  whole 
a  trustworthy  account  of  German  lands  and 
peoples,  though  the  geography  is  weak  and  the 
description  of  the  tribes  in  the  interior  may 
have  been  based  upon  insufficient  evidence. 
The  Germans  were  then  the  object  of  much 
interest  (Trajan  was  in  Cologne  at  the  time  of 
his  accession)  and  Tacitus,  writing  to  satisfy 
this  curiosity,  pointed  out  at  the  same  time  to 
his  countrymen,  the  contrast  between  their  own 
corrupted  civilization  and  the  vigorous  sim- 
plicity of  these  Northern  tribes,  and  gave  a 
warning  of  possible  danger. 

In  the  introduction  to  the  ^gricola,*  Taci- 
tus announced  his  intention  of  composing 
inetnoriam  prions  servitutis  ac  testimonium 
pritsentium  bonorum.  The  first  part  of  this 
plan  was  realized  in  the  years  104—10  by  the 
publication  of  the  c Historian  consisting  orig- 
inally of  14  books,  or  possibly  only  of  12,  cov- 
ering the  period  from  the  death  of  Nero  in  68 


to  that  of  Domitian  in  96.  But,  instead  of  add- 
ing the  reigns  of  Nerva  and  Trajan,  he  then 
wrote  the  <Annales,>  in  16,  or  possibly  18  books, 
from  the  death  of  Augustus  in  14  (iAb  excessu 
Divi  Augusts  is  the  actual  title  of  the  work) 
to  the  point  at  which  the  ^istoriae*  begin.  Of 
this  remarkable  achievement,  the  continuous 
history  of  the  empire  for  82  years,  there  is  ex- 
tant about  one-half.  Of  the  *  Annales*  we  have 
books  I-IV  with  the  beginning  of  V  and  the 
greater  part  of  VI,  and,  with  a  gap  at  the  be- 
ginning and  also  at  the  end,  books  XI-XVI, 
that  is,  we  have  lost  almost  entirely  the  years 
29-31  of  the  reign  of  Tiberius,  the  whole  of  the 
reign  of  Caligula,  the  first  six  years  of  Claudius, 
and  the  last  two  of  Nero.  The  extant  portion 
of  the  (Historiae)  ends  in  the  middle  of  book 
V  and  describes  the  eventful  year  69  and  part 
of  70.  The  treatment  is  obviously  much  more 
minute  in  the  i  Histories  >  than  in  the  *  Annals,  > 
and  this  is  due  to  the  fact  that  Tacitus  is  here 
dealing  with  occurrences  which  came  well 
within  his  own  lifetime.  The  loss  of  the  reign 
of  Domitian  is  especially  to  be  regretted. 

Interesting  as  are  the  minor  works,  it  is  in 
the  /Histories }  and  the  ( Annals >  that  the  real 

fenius  and  literary  art  of  Tacitus  are  revealed, 
lis  methods  are  essentially  scientific,  though 
he  does  not  use  archives  and  original  sources 
as  much  as  would  a  modern  historian.  But  he 
strives  conscientiously  to  ascertain  the  facts  and 
to  determine  the  sequence  of  cause  and  effect. 
A  thorough  aristocrat  and  lover  of  the  old  re- 
public, he  yet  bows  to  the  inevitableness  of  the 
empire  and  appreciates  the  enlightened  rule  of 
a  Trajan.  But  the  reign  of  Domitian  perma- 
nently embittered  his  soul.  He  was  gifted  by 
nature  with  a  marvelous  power  to  trace  the 
hidden  springs  of  thought  and  action  and  ex- 
perience of  life  bred  distrust  and  made  him  an 
expert  in  the  analysis  of  human  weakness  and 
guilt.  His  portrayal  of  Tiberius,  for  instance, 
though  certainly  prejudiced  and  unjust,  is  ex- 
traordinarily subtle  and  brilliant.  The  style, 
which  we  may  see  in  process  of  formation  in 
the  <Agricola)  and  (Germania,>  is  characterized 
by  pregnant  brevity,  leading  sometimes  to  ob- 
scurity, by  deliberate  avoidance  of  balance  in 
the  structure  of  the  sentences  and  by  poetic 
phraseology.  The  influence  of  Virgil  is  marked. 
See  Germ  an  ia. 

Bibliography.— The  standard  text  is  that 
of  Halm  (Leipzig  1907).  The  <Dialogus>  has 
been  admirably  edited  by  Peterson  (Oxford 
1893)  and  by  Gudeman  (Boston  1894) ;  the 
<Agricola>  (Oxford  1896),  and  also  the  <Ger- 
mania>  by  Furneaux  (ib.  1894) ;  the  <Historiae> 
by  Spooner  (London  1891);  the  ^nnales*  by 
Furneaux  (2  vols.,  Oxford  1891,  1896).  There 
is  a  fine  special  lexicon  by  Gerber  and  Grecf 
(Leipzig  1903).  There  is  an  excellent  transla- 
tion of  all  the  works  by  Church  and  Brodribb 
(London  1905)  ;  of  <Annales,>  I-VI  by  Ram- 
say (London  1904);  of  the  <Histories>  by 
Fyfe  (Oxford  1912) ;  of  the  <Dialogus,>  <Agri- 
cola>  and  (Germania>  by  Fyfe  (Oxford  1908) 
and  by  Peterson  and  Hutton  (Loeb  Classical 
Series,  New  York  1914).  Consult  also  Bois- 
sier,  <Tacitus  and  Other  Roman  Studies)  (New 
York  1906). 

Nelson  G.  McCbea, 
Anthon    Professor  of  the  Latin  Language  and 
Literature,  Columbia  University. 
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TACKLE.  among  seamen    an  arrangement 
i.)    tWO  01   more  liWks.  with   suitaljlr    , 

The  .  rjiiilnti.il 

is  iiMi.div  detimM  to  Increaan  the  eaattctty  of 
Block  is  fixed  while 
!  u  IdtJ  .if  r  termed 
■  I   dotlbta  Spanish  lutr- 


BeU'i 


purchase,  luff  upon   luff,   _  .  . 
the   arrangement    of    the   bearings, 

.    i'i  i.i.i.v 


■ 

TACKS.    Sex  Nails. 

TACLOBAN,    ta-kl.Vl.an.    Philippines,    pn- 
rial  d|  Leyte  I  aland;  on  the  eaH  eoasi 
ai  the  southern  entrance  to  the  San 
Strait,    on    tin-    northwest    cxtrcmiu 

li   a  the  northern  terminus  of  ihc 
east  coast  highway,  hat  an  tXi 
(our  lantc  wl  il  l-'.'im 

TACNA,  tak'ni.  rink-,   (1)  ■  provinct    oc- 

Hi"  ibc 

country.     Ana,  0,686  suuarc  miles.     The   main 

ridge  of  the  Andes  runs  just  within  the  cistern 

Inwti    range  rum  along   the 

si   30,000      (2)    fa   capital,  ■ 

.'I t  1J.IKKI  papulation,  .-if  local  impor- 
tance. The  Chileans  defeated  the  Peruvian* 
in  .,  battle  here  in   1880. 

TACOMA.  ti-kd-ma.  Wash.,  third  city  in 
oi     Pierce 

i tly,  on  '  I'ltiim.-m  '-muit  Bay,  38  milat  south 

i  I  Seattle  and  25  miles  north  of  Olvmpia.  Its 
phenomenal  growth  has  given  the  city  the 
name  *Th<:  City  of  Destiny."    It  is  al* 

I  .if   lltamiful   Humes'   an.!   ■!. 

with  a  Snow-Capped  Mountain  in  iB  Door- 
yard.*    It  i>  situated  at  tin  i 

;.l  ,,  the  western  terminus  ,.f 
die    Chicago,    Mil- 
.nid    Saint    Paul    railroads.    Doth    oi 
which  maintain  large  ocean  docks  and  car   re- 
nin r    chops,     Taconta    is   also    the    American 
terminus  (or  [J)«  0  .!:....   I  ip. 

ancsc    steamship    tine    with    headquarter*    ai 
Osaka.  Japan.     Tacoma's  harbor  is  one  of  the 
greatest  wep  ks  harbors  in  the  world 
cause    of    its    similarity    to    the    Italian    city, 

II  often  referred  to  as  the  "Naples  of 

Topography.  -  The  Puyallup  River  empties 

rnmencenienl  Bay  within  the  city  limit « 
and  is  one  nf  five  waterways 

■'nn   pott      The   CUV   is  built    Ml 
Kr'mrnt   which   reaches  an   altitude   of  418   feet 

(M    rivet.     Thr  l«-si    residence  p 
ihc  city  i*  on  a  plateau,  elevated  about  200  feet 

:>■     Wile  waters  of    the  heaulisi:1 
and    from   any   portion   of   this    section    mav    be 
seen   Mf*1  ttng  them- 

selves   anione    the    WOOCM    islands  ! 
white,  gray  and  brown,  and   frowning  head- 
land*.     The    Ohnipic    HotNRBml    ItrttCfl    along 
to   the    h 

■  hile    to    the    east    rises    Mount     I 
here  known  at  'Mount  Taroma."  Thi 
lain  that  was  fiod,"  as  can 
rlrraatlr    snow-capped    peak,    14,520    feet    hi?h. 

It    i<   tiui    "t"..iti    hours   from  Tacofna    h   the 
■ 

una  are  level  and 
paved,  and  so  generously  and  wisely  i-  ihr 
eitv  laid  out  that  it  his  not  a  strert  less  than 
60  feet  wide,  while  it  has  several  nohlc  avenues 


100  feet  wide  and  a  few  120  feet, 
home  — that  of  banker, merchant.' 

ner  —  is  surrounded  by  IwsuuM 
and  prettj  garden*.  The  climate  -  - 
its  cqtiableni 

temperature   being   50.6 *:    the 
3S ■';    and    the    mean    minimum.    „, 
b  4.1  inches,  with  little  or  no  *no< 

Trade    and   Commerce. —  Became 
strategic    position,    Tacoma    Iras 
manded    a    huge    water-borne    e 
rOW    1,666    arrivals    from    foreign  furl 
rcrorded,  with  cargoes  of  2,UU,«36  tut 
clearances    for    foreisri    ports   oibdK-t 
with  a  tonage  of  2,103.595.     '  I 
imports   and   exports   was  $3l8j6li93l 
exports  alone   totaled  2,160,474  harrrk 
at  S22.747.555     Thi 
mills  is  9,000  barrel 
houses    have   a    storage   capacity  o. 
hush  els,       From     the     lime 
schooner-load  of   lumber   from   the  ok 
mil!    was   shipped    to    San    Francisco, 
has    been    the    leading    lumber    tnann 
city     of     the     Pacific     Coast.       There 
mills     in     the    district     in     addition 
allied  lumber  Industrie*.     In    191K  d 
exports    totaled    93,50(l,om    feet, 
cipal   steamship   tines   operating    to 
are  the  Osaka  Shosen  Kaisha  of  Osu. 
and    the    Pacific    Steamship 
miral     line.       DodweJT 
other     lines,     also     Opel 
ready  possessing  superior  facilii 
ical   handling   of   rargoes,   including  I 
bunkers,   electrically   operated 
sion  of  three,  elected  by  ihr  . 
creation   of   a   port   district    in 
expenditure  of  millions  in  con  struct  to 

■  and  improving  present  j 
Thr  huh  for  the  southwestern 
Washington,  Taconta  possesses  a  horn 
iobhina  trade  Her  iobtnnf 
1018  totaled  $160,000,000;  rcuil  tra 
000,000. 

Manufacturea.—  With    1  Ji50 
tcrprises,    including    over    300    maitu 
plants,      Tacoma      has      approximated 
"■-  pay-ro 
ing    $6,783,000.      The    value    i 
output     in     1918    was    $152,000,000. 
amount    $27,000,000    represents     the 
eight     steel     vessels     and     42     woo 
bunched    in    the    year    by    six    shipya 
the    -.hipyard    industry 


Construct  i 

&0OQ     men,     and     is     one     of     the     tan 

best  laid  out   steel   shipyards  in   the 

The  Tacoma  Smelter  employing  1.000 
an  output  of  156,000.000  to 
valued  at  $40,000,000  in  I<HR  This 
fines  one-twelfth  of  the  world's  copp 
importance,  come  lumber  and 
industries,  includinc  the  manufacture 
ware      li:  ■.  ftirr.nu 

meat  packing.  Hour  an 

and     food     products,    marble,    i 

■' nines. 

Most  of  Tacoma's  itidustriea  are 

IjOO   acres   of    lidelands   extending   t! 
of   the   southern   boundary  of   the  * 


""..' 


with  railroad  tracks  and  road- 

and  Banking.—  Tacoma  has  six  na- 
State  banks.  At  one  lime  there  were 
crease  being   due   to  merger*  of   ilie 

■  •      The   deposits   1    Ian.    1919 
(38,139,781.      The    clearings    (or    1918 

.973.3-18,  while  the  bank  transactions 
o  $775,311,157.  Postal  savings  de- 
$1,135,732.  The  clearing  Wise  was 
iit  1889,  and  includes  all  the  banks 
which  own  the  buildings  in  which 

ment      and      Finances.— The     city 

e   commission    form   of   government 
five    commissioners,    one    of    them 
popularly    elected,    serve    four-year 
ic   city   controller   is   the  only   other 
fficial.      The   police   and    fire    depart- 
well  organized,   the  fire   department 
pletely    motorized.      The    city    owns 
cs  a  $2,000,000  hydro -electric  power 
1,000  horse-power  capacity;  a  $J.3iK).- 
,:     watts    system    with    a    42,000,000 
ally  capacity;  a  municipal   freight  and 
dock,  and  a  municipal  street  car  line 
-treet    serving    the   industrial    district, 
length  of  paved  streets  is  110  miles; 
reels,  307  miles;  cement  sidewalks, 
sanitary   sewers,   224   miles ;   storm 
)  miles.     Assessed  valuation   (50  per 
■ue  valuation)  is  $59,508,611.    The 
tcdness,    $3,394,000.      City    power 
a  cent  to  two  cents  per  kilowatt, 
toad    Factor,  cheapest  rate  in   the 
Private  power  companies  have  plants 
apacirv  of  72,000  horse  power,  with 
identical  rates.     The  streets  of  the 
i.-'  trU.illy  lighted.     A  single  gas  plant 
'aroma  consumers;   also  those  in  the 
lympia.     The  parks  and   playgrounds 
1     by    the    metropolitan     park 
rnbers  of  which  are  elected  by  popu- 
The  acreage  of  parks  is  1,200,  includ- 
Dcfiancc   Park  and   Zoo,   662  acres, 
Khl   Park,   40  acres.     In   addition   are 
-  outside  of  the  city  limits  surround- 
.way   Lake,   Steilacoonl   Lake,  Ameri- 
and  Gravelly  Lake.     There  are  four 
With   18-hole  courses. 
Buildings  and  Clubs.—  Most  promt*  - 
ublic   buildings   are   Federal   building 
tates  Post  Office,  custom  office,  internal 
and    federal    court).    Pierce    County 
ouse.     City     Hall,    Tacoma    building 
>y    Tacoma     Commercial     Club    and 
of     Commerce     and     Weyerhaeuser 
Company),    National    Realty    building. 
Fidelity  building.  12  stones ;  Tacoma 
Jones     Block     {Pantages     Theatre). 
..     Davis    budding,    Perkins    building, 
>unt  building,  Tacoma  Hotel,  Olympus 
rtheru    Pacific    He  adi]iiiirli'rs  buildin;.', 
tiding,    Provident    buildim;,    National 
aeoma  building.  Bank  of  California 
■andinavian- American  Bank  building. 
Prominent     clubs    include     Elks, 
I  Iversity   Club,    Moose,    Rotary 
■'■..  :ill  Inn  lasl  two  I'lviimi:  ilu-ir 
ings;   Automobile  Club,  Y.  M.  C.  A., 

■  mmcrcial   Club   and   Chamber 
rcc,  Tacoma  Country  and  Ooh"  Club, 

Country  Club,   Lochbum   Golf   Club, 
tdow   Park   Golf   Club,  Tacoma  Yacht 


Club.  Tacoma  Tennis  Club,  Soldiers  and 
Sailors  Club. 

Transportation. —  Six  railroads  have  ter- 
minals or  connections  in  the  city.  The  Northern 
Pacific  and  Chicago,  Milwaukee  and  Saint  Paul 
railways  have  their  western  terminals  in 
Tacoma,  including  car  repair  shops,  and  ocean 
docks.  The  Great  Northern  and  the  Oregon 
and  Washington  (Union  Pacific)  railroads 
operate  in  the  city,  and  the  Great  Northern  has 
connections  wilh  the  Canadian  Pacific  and  the 
Chicago  Great  Western  railroads.  Electric 
interurban  trains  operate  between  Tacoma  and 
Seattle  on  a  half-hour  schedule;  also  between 
Tacoma  and  Puyallup,  There  is  a  total  of  !43 
miles  of  track  operated  by  the  local  traction 
company.  Automobile  stages  on  regular 
schedules  operate  on  a  dozen  paved  highways 
to  every  city  and  town  in  Pierce  County  and 
idjoininK  counties,  including  the  cities  of 
Seattle,  Olympia,  Aberdeen  and  Hoquiam,  and 
Chenalis  and  Centralis.  Local  steamers  operate 
to  all  points  on  Puget  Sound,  including 
Victoria  and  Vancouver,  British  Columbia,  and 
to  Pacific  Coast  and  Alaskan  ports. 

Camp  Lewis  and  Rainier  National  Park.— 
The  largest  permanent  army  mobilization  and 
(raining  cantonment  in  the  Uniled  States  is 
Camp  Lewis,  just  soulh  of  Tacoma's  cily 
limits.  The  cantonment  contains  76.000  acres 
and  is  18  miles  long  and  12  miles  wide. 
Citizens  of  Tacoma  and  Pierce  Countv  (the  cily 
pays  80  per  cent  of  the  taxes)  voted  $2,000,000 
in  bonds  to  purchase  the  land  donated  to 
the  government  for  military  purposes.  In  con- 
scuuence,  a  full  division  of  troops  will  be 
maintained'  at  the  camp  permanently.  Paved 
highways  with  auto  transportation  lead  from 
the  cily  to  the  camp.  There  is  also  steam  and 
electric   railway  transportation. 

From  Tacoma  automobiles  convey  a  tourist 
in  four  hours  over  one  ol  ihe  finest  paved 
highways  in  America  to  the  Glaciers  of 
Rainier  National  Park  and  to  matchless  Mounl 
Rainier  (or  Tacoma,  its  local  name),  14.520 
feet  high.  The  park  is  the  most  popular  of 
those  supervised  by  the  United  States  govern- 
ment. Attendance  in  1918  was  50,000.  exceed- 
ing that  of  any  other  national  park.  There  is 
transportation  to  the  park  over  the  Tacoma 
Eastern  to  Ashford  from  Tacoma,  giving  rail 
transportation    lo    within    a    few   miles   of   the 

Education.— Tacoma  is  the  scat  of  the 
College  of  Puget  Sound  (Methodist),  Pacific 
Lutheran  Academy  (Lutheran),  Annie  Wright 
Seminary  (Episcopal),  Academy  of  the  Visita- 
tion and  Aquinas  Academy  (Roman  Catholic). 
There  are  eight  parochial  schools,  six  com- 
mercial or  business  schools,  and  in  the  public 
school  system  two  magnificent  hiifh  schools  and 
32  grammar  schools.  The  total  enrolment  of 
ihe  public  schools  is  18.904,  including  2.000 
am-mliiii;  nivlit  schools.  There  are  645  teachers 
employed.  The  Stadium  High  School  has  a 
Greek  amphitheatre  called  Stadium  which  has 
a  normal  capacity  of  32,500  persons,  which  can 
I*  increased  to  between  40,000  and  50,000  The 
Carnegie  Library,  wilh  two  branch  libraries 
and  branches  in  ihe  hifrh  schnots  and  grammar 
schools,  has  85,598  volumes  with  a  net  cir- 
culation in  WIS  of  338337,  The  total  value  Of 
library  property  is  $200,000,  and  the  number  of 
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mirtHtd  borrowers  18,111  Overlooking  the 
Stadium  and  opposite  the  high  school  are  the 
Ferry  Museum,  with  a  large  collection  of  In- 
dian cnti  DO.  and  the  stalely 
home    of    the    Washington    Stale    Historical 

Churches  and  Charities.—  Nearly  every  rc- 

UpOM  M'ct  DC  denumination  has  a  house  of 
In  Tacoma,  the  city  being  particularly 
well  equipped  with  beautiful  itlllifMI  the  total 
number  reaching  135,  the  principal  denomina- 
tions  bejruj    Mcllif'dist    !"l'i-iolu1.    Pw 

I'  [ii-..-..i|..il.  Co ngrcgatiotsal,  Roman 
Catholic,  Baptist,  Clirl-11,111  Science,  driitiaiL 
Jewish,  Evangelical,  Friends.  Advcutist,  United 
Presbyterian  and  L'ni\  crsaliil ;  also  Salvation 
Army  and  Volunteers  of  America. 

Charita'ile  institutions  inrludc  tlie  Northern 
Pacific  Hospital,  County  Hospital.  Tacoma  Gen- 
eral Hospital.  Saint  Joseph's  Hospital.  City 
i  lontuta  ■  Ittfll      Washington 

:   (or  the   Insane  at  Fort  Stnlacoom,  a 
ilu:     iriit.lrcn's     Home,    Gty    Rescue 
Home,  Parkland  Children's  Home. 

History.— Tacoma  city  was  originally 
within  the  boundaries  of  the  first  ward,  popu- 
larly known  as  Old  Town,  now  called  Old 
Tacoma.  The  city  was  laid  out  in  1M6M  by  Gt* 
kfcCaryer.  In  fitly  1873  ike  Northern 
■  I  It*  Pacilic  Coast 
terminus  on  Commencement  Hav,  giving  ll  the 
name  New  Tacoma.  The  city  was  also  called 
Commencement  Cilv.  In  18R0  the  new  (own 
became  the  seal  of  Tierce  County,  and  m  1883 
Old  Tacoma  and  New  Tacoma  were  con- 
solidated and  incorporated  as  a  city.  Since  that 
time  additional  icrriiory  has  been  annexed  on 
f„ur  different  occasions,  giving  the  city  a  total 
of  five  taxing  districts.  The  present  area  of 
the  city  is  25,168  acres  of  land  and  2,752  acres 
of  water,  or  39.81  square  miles.  Tin- 
from    in  :  ■    b  ttttdaiy    is    seven 

miles.  The  35  wharves  and  docks  have  a  lineal 
frontage  of  six  miles 

Population,- Government  census  (1880) 
720;  (1885)  1,100;  (1890)  J6.006;  (1900)  3J> 
714;  (1910)  83,743;  (I  Ian.  1919,  locW  estimate) 
142,447. 

F.tm'Ann  P.  Kt.umer, 
Managing   Secretary   cf   the   Tacmna   Commer- 
cial Clftt  and  Chamber  of  Commerce. 

TACONIC  (ta-koii'ik)  MOUNTAINS,  a 
range  extending  nearly  north  end  south,  uniting 
the  Green  rtent  Massachusetts 

with   the    High! .  on,     The 

highest  peak?    an-    i 

feet,  and  Grtytotk  in   UaMlChtUtttt,  31305   feel. 
Tlie  Taconic   system,   in   geology,   was  named 
from  thr  ehsneteristic  straw  it  ihij  range,  a 
met  amorphic  rock,  believed  to  be  oldtl 
Silurian  system. 

TACONIC  SYSTEM,  a  term  applied  by 
Prel.  Ebenwei  Emmons,  in  1842,  to  certain 
aioic  and  paheoioic  rocks  occulting  in  the  ast- 
ern pari  of  N«W  York  and  western  parts  of 
Vermont  and  Massachusetts.  These  he  believed 
hi  eriuivalents  of  the  Cambrian  rock*  of 
England.        Sub-"  ioal      have 

mm    Fminff"   mlan 
structure  of  the  rt  '     'i,  and  his 

arrangement  of  the  strata  has,  therefore,  been 
>ct  aside.    The  subject  has  given  rise  to  much 


ili'i.ii.Mi.in    amunf     American 

suit  Eaunoi 

can     Geology,'    and    'The    1 

M.,,,,,1,    •(),,  the  Use  of  the 

Walcott.   'Taconic  System  of    ..... 

chdl.  'Some  Objections  to  the  Tetm  Taco 

Iv.iii      History  of  Taconic  Ideas'  (in  Am 

Journal    of    Science,    3d    scr.    Vol    "*" 

1888). 

TACTICS.    Tactics  has  regard  t 
lotions  of  an  army  in  the  actual  nrcw 
enemy,  and  may  be  defined  as   the  stratr 
Hit   battlefield  or  to 
and  combining  those  military  ■■•■■ 

■  I  '.I     system 
brought  to  the  perfei 
admirably  described  by  Napoleon  as  Ike 
being    the   stronger  —  that    is,    of    bringin 
overwhelming  force  J" 
whatever   may   be   the   relative   strength 
entire  armies  oppos'-il 

tallies  arc  [hose  Df  mire  single  Comha 
which  the  chiefs.  fighting  cither  on  foot 
chariots,  performed  great  deeds;  and  the 
moiialiy,  who  apparently  were  without 
plinc,  were  held  in  profound  contempt 
the  growth  of  democracy  arose  the  M 
tion  of  the  phalanx,  the  advance  of  whit 

firmness    eolully 
charged  in  front.     It,  however,  changed 

difficulty;  was  much  derange 
broken  ground;  and  failed  entirely  in  i 
suit,  or  if  attacked  in  flank.  Far  lighter 
mobile  was  the  Roman  legion.  Anions  1 
tactics  was  also  the  admiral... 
which  they  scarcely  ever  omitted  as  L_ 
lional  source  of  strength  for  their  posiun 

Events  reproduce  themselves  in  cycles 
with   decay  of   Roman  civilisation   came 
the   mail-clad   heroes   and   cavaticn  —  in 
this  lime  on  horses  —  who  monopolize  the 
ors  of  hallle,  while  the  undisciplined   f< 
bad  .in   undue  share  of  ihe  dangers.     Lai 
the  feudal  period,  this  disparity  between 
and    footmen   was   diminished   by   the  cm 
ment  uf  bodies  of  archers,  w) 
tied  distant  death.    The  adoption  of  gun 
for  small  arms  altogether  neutralised 

Kriority  of  the  armored  knight.  This 
ought  infantry  into  the  front  place  is 
and  threw  cavalry  into  the  status  of  i 
iliary.  The  French  Revolutionary  Wars 
much  lo  the  development  of  atiillcry  as 
weapon   and    Napoleon   employed    this 

.:-.  fullest  extent,  a  I 
by  Ihe  best  modern  generals,  who  neve 
a  man  where  a  cannon  ball  can  du  the 
Frederick  the  Great  was  considered  an  i 
tor  for  fighting  with  infantry  four  deej 
ing  the  French  war,  the  formation  a 
deep  became  general.  Before  the 
Waterloo,  the  British  leaders  had 

rifidencc    in    their   troops    u> 
them  in  a  double  line. 

In  the  battles  of  Gnwelottc  and  SeJ 
turning  tactics  came  prominently  furwa; 
Sedan  the  turning  movrmmt  win  complr 
losses  of   the   tenth  tier-man   division  at 

prove  what  a  serious  nuiifi  il  is  to  i 
direct  attack  against  th.  breech-loader, 
amounted  to  about  J.MW  men.  It  was  of 
necessary  to  make  vigorous  attach*  i 
points  of   the  French  position,  to  as 
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ttention  from  the  circular  enclosing 
of   the    Germans.     Although    they 

s)  were  frequently  obliged  to  make 
u,  the  principle  of  the  turning  move- 
's asserted  itself.  In  any  case,  how- 
rect  infantry  attack  should  always 
undertaken  in  sufficient  force.  But 
o  often  not  the  case,  so  that  weaker 
>sed  themselves  to  suffer  great  losses 
itinued  doubtful  conflicts,  gaining  at 
hue  but  little  ground, 
defensive  the  shooting-tactics  of  the 
consisted  simply  in  tiring  at  short 
»ractice  which  #  always  had  the  best 
he  main  position  selected  was  gen- 
ngly  occupied  in  first  line.  It  was 
Iged  that  a  strong  development  of 
t  commencement  of  an  action  was 
and  advisable.  Separate  #  strong 
reserve,  not  a  great  many  little  re- 
re  formed.  If  there  was  sufficient 
position  was  divided  into  sections 
-ed  for  defense  as  well  as  possible, 
roach  of  the  enemy  the  artillery  was 
rploycd  into  a  connected  line.  The 
ving  at  first  been  pushed  forward  to 
enemy's  advance  was  then  withdrawn 
line  of  defense. 

i  up  the  characteristic  points  of  the 
attfe-tactics  of  1870-71,  it  will  be 
in  doing  so  to  mention  in  the  first 
we  did  M0f  see.  That  is  to  say,  no 
battle;  no,  or  at  least  a  very  few, 
troops  in  close  order;  if,  however, 
body  ever  did  attack,  it  was  always 
le,  never  amounting  to  a  battalion 
tut   we   did   see   great   deployments 

»rs  on  both  sides;  long  continued 
advancing  musketry  fights,  often 
Rewards  and  forwards;  at  last  the 
le  party  turned  or  else  one  side  ex- 
ile other  side  pressing  on  in  conse- 
a  rush  of  dense  clouds  of  skirmish- 
deavor  at  any  price  to  dislodge  their 
not  forgetful  that,  in  case  of  fail- 
treat,  they  are  dead  men.  On  both 
dispersion;  intermingling  of  troops 
ilarly  in  broken  ground:  hence  the 
ltrol  diminished.  With  the  Germans 
eadincss  and  the  habit  of  reserving 
With  the  French  —  more  hurry*  ana 
}f  firing  at  long  ranges.  However 
fleet  of  the  artillery ;  tiowever  enor- 
the  loss  of  the  French  by  shells, 
still  no  example  of  a  really  great 
g  due  specially  to  artillery.  Even 
i  of  Floing,  which  was  cannonaded 
des,  had  to  be  stormed  by  infantry, 
ime  may  be  said  of  Saint  Privat 
itances  which  have  been  given  are 
al  assaults  in  the  first  half  of  the 
present  many  points  of  resemblance, 
every  case  the  troops  were  drawn 
lines  of  company  columns  and  a  re- 
ie  skirmishers  were  sent  forward, 
le  followed  at  150  or  200  paces  dis- 
len  the  second  line.  In  no  instance, 
Iocs  it  appear  that  there  was  more 
ne  of  skirmishers;  behind  them  the 
ched  with  dogged  bravery,  in  solid 
>  ranks,  shoulder  to  shoulder,  or  in 
ohimns  with  platoon  fronts  far  in* 
le  of  rapid  effective  fire;  and  they 


continued  this  march  until  the  fire  caused  a 
break  in  their  lines  and  a  retreat,  or  until  they 
reached  the  work  after  enormous  losses  and 
held  it  as  the  result  of  a  hand-to-hand  fight. 
The  skirmish  line  was  so  small  in  comparison 
with  the  main  force  that  it  really  amounted 
to  nothing  and  the  attack  was  in  fact  made  in 
solid  line.  The  attack  and  the  forward  move- 
ment were  not  distinguished.  This  defective 
formation  was  the  principal  cause  of  the  heavy 
losses. 

In  offensive  tactics  we  may  consider  three 
general  modes  of  attack,  one  of  which  the 
commander  of  a  combined  force  must  select 
as  the  most  suitable  for  his  purpose.  (1) 
Frontal  attack,  which  would  mean  a  direct 
advance  upon  the  whole  of  the  enemy's  line 
or  position.  As  a  general  rule,  this  form  of 
attack  is  unadvisable,  as  even  in  case  of  suc- 
cess the  result  is  not  decisive;  the  enemy's  line 
of  retreat  being  unassailed,  he  simply  falls 
back  to  a  position  more  to  the  rear.  There 
may,  however,  be  situations  when  die  nature 
of  the  ground  prevents  any  other  mode  of 
operation*  or  where  the  frontal  attack  may  be 
made  use  of  to  feel  the  enemy  and  ascertain 
his  exact  dispositions,  in  preparation  for  a  con- 
centrated attack  upon  one  of  his  weak  points, 
as  soon  as  they  are  discovered.  (2)  Combined 
attack  upon  front  and  flank.  In  this  case  the 
enemy  is  attacked  in  front  at  the  same  time 
that  a  portion  of  the  force  is  directed  at  one 
of  the  flanks.  An  attack  upon  the  flanks  by 
itself  unaccompanied  by  a  front  attack  is  not 
advisable,  except  in  the  case  of  small  de- 
tachments acting  against  one  another,  or  un- 
less the  attack  can  be  effected  by  surprise,  in 
which  case  the  enemy  is  unable  to  meet  it  in 
time  by  a  change  of  front.  Were  a  strong 
force  in  position  attacked  solely  on  the  flank 
it  would  quickly  form  up  its  reserves  to  a  new 
front,  the  troops  of  the  original  front  coming 
up  in  support  For  a  flank  attack,  therefore, 
to  succeed,  it  must,  as  a  general  rule,  be 
accompanied  by  a  frontal  attack,  sufficient  to 
hold  the  enemy  to  his  original  position.  An 
attack  upon  both  flanks  combined  with  a  frontal 
attack  can  only  be  tried  under  circumstances 
of  great  superiority  .of  numbers,  without  which 
it  would  become  a  most  dangerous  operation, 
enabling  the  enemy  to  give  the  counter-stroke 
of  a  weak  point  of  a  straggling  line  and  beat 
the  assailants  in  detail  by  cutting  their  force 
into  two.  In  engagements  where  the  numbers 
are  small  the  flank  attack  may  be  made  alone. 
(3)  Concentrated  attack  upon  a  weak  point, 
to  break  through  the  enemy's  line  or  force 
his  position.  This  mode  of  attack,  if  the 
most  difficult  of  execution,  is  undoubtedly 
in  case  of  success  the  most  decisive,  the  enemy 
being  broken  into  fractions  which  can  subse- 
quently be  beaten  in  detail.  The  enemy's  line 
of  retreat  may  also  thus  be  arrived  at,  and 
his  communications  cut  before  he  can  recover 
himself.  The  attack  must  always  be  made  with 
force  sufficient  to  resist  a  counter  enveloping 
attack  on  the  part  of  the  enemy;  which  might 
otherwise  be  disastrous  in  its  results.  The  in- 
creased range  of  modern  guns  and  rifles  has 
made  this  attack  more  hazardous  than  ever, 
for  a  concentrated  fire-action  can  now  be 
brought  to  bear  on  the  assailant,  not  only  from 
all  parts  of  the  defense  in  his  immediate  front* 
but  in  most  cases  from  either  flank  as  well 


Unless,  therefore,  the  ground  covers  the  move- 
ment in  a  (treat  degree  it  should  not  lit  at- 
tempted. 

In  addition  to  the  above  primary  modes  of 
attack,  a  turning  movrmtnl  may  also  he  con- 
sidered. This  might  he  looked  upon  as  almost 
a  form  of  flank  attack  mM  it  not  that  it 
differs  from  it  in  some  essential  particulars. 
The  turning  movement  is  more  often  a  menttet 
than  an  altail-  for  it  threaicns  the  enemy's  line 
of   reireal  so  as  to  force  him  to  change  front 

&  drift  LI-  position  before  be  inters  the  eom- 
The  manoeuvre  differs  also  from  a  Hank 
attack  inasmuch  as  it  remnves  the  scene  of 
.(imh.it  from  the  position  held  by  the  enemy. 
while  the  Hank  attack  takes  plaet  on  one  of 
the  Hanks  of  the  position  itself.  The  turning 
movement  may  be  made,  either  with  a  portion 
of  the  force  at  command,  or  with  its  whole 
strength.  In  the  first  case,  the  conditions  shuubl 
it    improbable   if    not    impossible    thai 

(  enemy  could  act  offensively  tn  turn  upon 
each  fraction  af  Ihe  oHv^ded  force.  Otherwise 
the  separate  movement  should  not  be  attempted 
«s  ii  must  end  in  disaster  When  the  ground 
permits,  or  is  favorable,  cavalry  and  horse- 
artillery  are  specially  suited  to  the  turning 
movement.  They  should,  therefore,  nearly  al- 
ways form  a  portion  and  sometimes  the  whole 
of  the  troops  employed  in  the  service,  both 
because  they  can  by  rapid  advance  produce  the 
moral  effect  of  surprise,  and  because  they  can 
more  easily  avoid  destruction  by  a  superior 
force. 

The  commander  of  a  small  force  of  the 
three  arms  should  have  no  difficulty  in  prepar- 
ing his  plan  of  attack  and  issuing  his  orders. 
Upon  receiving  reports  of  the  strength  and  dis- 
positions of  the  enemy  and  of  the  nature  of 
the  ground  upon  which,  he  must  act.  In  ordi- 
nary cases  when  small  forces  arc  engaged,  the 
cavalry,  which  rcco  mi  oilers  in  advance,  will 
bring  in  sufficient  information  for  ihe  purpose; 
but  if  llie  enemy  should  be  covered  by  ad- 
vanced troops,  it  may  lie  necessary  to  make  a 
special  reconnaissance,  sometimes  supported  by 
11  Older  to  arrive  at  a  knowledge  of  his 
strength  and  intentions.  With  large  forces 
thts  would  probably  be  carried  out  by  the  ad- 
vanced guard  the  artillery   oj  which,  iv-cn  forced 

where   antaianrj    from   thi   ■win   body,   would 

ake  up  what  may  lie  called  a  preliminary  ar- 
-itlrry  Position  and  open  fire  al  long  rang*  to 
cover  the  advance  of  the  iroops  employed  in 
the  reconnaissance.  The  information  required 
being  obtained,  the  commander  would  issue  his 
orders,  In  the  ease  of  very  small  operations 
or  of  a  sudden  encounter  with  the  enemy  lliese 
would  be  given  verbally  ;  under  other  conditions 

ontei  should  ii  pnriWt.  be  written.    Should 
.  as  il  probably  would,  consist  of   de- 
tachments under  various  commanders,  it  would 
be    necessary   that    there    should   be    a    ptnrral 
ardtr    for    all,    and    also    a    rtpfiai    oritt    .id- 
n  nth  commander  where  separate  ac- 
quired     The  general  order  should  be 
clear,    precise    and    complete,    and    as     i 
quick  compliance  with  these   I  ■[Ilium 
permit      It  should  o  I 

I  The  conditions  or  circumstances  of  the 
intended    arlion    with    what    is   known    of    the 
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i!  dttcrmined  upon,  s 


how    Bo    be    undertaken;    thus    foe   i 

attack    the   enemy    whi  i 

direct  advance,  or.   to   attack   the    ' 

certain  pan  of  a  position. 

3.  The  strength,  composition  and  tener 
division  of  the  attacking  force,  with  names 
commanders;  this  mav  be  given  more  in  del 
in  the  margin  of  the  order  if  thou 

4.  The  preliminary  positions  to  he  taken  • 
by  each  distinct  part  of  the  force  with  thi 
directions  of  attack. 

5.  The  hours  at  which  these  positions  j 
to  be  assumed,  and  at  which  the  forwatd  mm 
ment  or  attack  is  to  be  CORM  - 

6.  The  position  where  the  commander 
l«  "■■■■['  uill  be  found  during  the  actum. 
which  all  references  or  reports  arc  to  be  ma 
or  sent. 

These  clauses  would  be  sufficient  for  a  sen 
force,  hut  in  operations  of  greater  magrJtn 
it  would  be  necessary  to  add 

7.  The  positions  of  the  ambulance  and  fie 

and  the  order  of  march  of  the  trains 
of  the  various  columns. 

It  must  be  understood  that  the  di  spoil  not 
of  ihe  Iroops  thus  indicated  an 
for   ihe   first   phases   of   the   cngageme 
until  the  enemy's  counter-plans  arc   He: ..... 
the  final  movements  which  deptnd  thereon  c 
not    !■■-   if.  lined.     The   special   orders   .,     " 
to  separate  commander 
that  may  tie   iheir  hands   loo  n 
of  detail.     As  a  rule,  thi 
thing  to  do.  not  the  mat 
within    safe    limits,    to    be   nam.   ! 
be  allowed  free  action. 

For  the  purpose  of  watching  the  phases 
the  combat,  ih.  position  which  the  comma* 
should  assume  during  the  engagement  ntuj 
if  possible,  be  on  an  eminence,  from  »hi<h 
can  perceive  the  principal  portion  of  the  grin 
over  which  the  troops  arc  to  work.  He  shot 
not  quit  this  post  (duly  .in  mm  need  in  I 
"order')  without  exceptionally  good  ream 
and  if  he  is  obliged  to  do  so.  :  ■ 
be  b  ft  behind  to  direct  all  reports  or  messrngi 
to  the  new    st.ilion  of   the  cornni.mdr i 

The  orders  which  arc  nercssatily  transmit! 
during    .m    action    by    the    commander    of   I 
iroops  are  of  much  bnpnrtano 
given  with  greai  care     The)  ahcwM,  if  pnsuf. 

il   harmony   with   ihe  original  pfu 
of    attack,    although    cerMin    mo  ; 
become    necessary.       Tltev 
10  details  which  I 
of   corps,    nor    should    the 
interfere  in  ihe  meet 

ssure   himself    that 
earned    oul        He    should    he    satisfied    rm   this 

point   by   means  ot"  constant   reports  and  rasa- 
which    riiiM    be    kept    up    without 
interruption  during  the  action  b<-twrm  ham  sad 
the  commanders  of  separate  corps  and  rietarb- 
ii    the    reports   cannot    be   sent  br- 
an officer,  thry  should  be  written,  and  ia  such 
ease    he    numbered    and    dated    with    the   easel 
hour  ami  minute  of  dispatch.     Above  all  eaber 
matt«r!i    it    is    most    important     thai    the    rasa* 
mandrr   of    the    Iroops   should   be    immediate!* 
informed  when  c ire um Stances  render   it  iiapot- 
inbordinatc    commander    io   ram 
out   the   orders  or    instructions,   as    the    failure 


troops 

further 


wttn   me  otfgrnai  pa* 
■  ?ir-n*   mn 

rv    should    not    dewrad  I 

ler  lefl  to  conrmansVn  I 

he    commander   of  tat  I 

x  ecu  lion  of  his  orders.  I 
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jte  these  may  necessitate  modifications 
>h  orders  to  replace  the  former  ones. 
:he  end  of  the  third  stage  it  may  be 
id  that  the  enemy  has  been  forced  to 
is  hand  sufficiently  for  the  purposes  re- 
>f  determining  the  best  method  of  finally 
him,  and  the  commander's  main  dis- 
are  either  directed  to  be  carried  out 

original  design  or  else  modified  to  suit 
certained  conditions, 
artillery,  which  up  to  this  time  has  con- 
from   its   first   position  to   support  the 

advance,  by  endeavoring  to  silence  the 

guns  and  to  draw  off  his  fire  from  the 
r,   is  now   directed  to  deliver  barrages 

concentrate  its  fire  upon  the  intended 
f   attack  in  order  to  prepare  the  way 

infantry  assault.  The  moral  effect  of 
;  upon  the  defenders  will  probably  be 
reat,  even  if  the  physical  effect  upon 
partly  behind  cover  of  ground  and  ob- 
be  comparatively  trifling, 
tnever  the  ground  will  admit,  the  in- 
are  supported  on  the  flanks  by  cavalry, 
idvances  under  cover  in  small  columns, 
rong  supports  close  at  hand,  and  losing 
rtunity  of  attacking  any  advanced  troops 
enemy  and  warding  off  adverse  attacks 
*n.    The  very  fact  of  the  cavalry  occa- 

showing  itself  on  the  flanks  gives  con- 
to  the  attacking  infantry  and  demoral- 

defenders,  especially  if  they  are  them- 
lencient  or  weak  in  that  arm. 

fourth  stage  is  now  commenced,  by 
antry  being  firmly  launched  at  the  se- 
X)ints  of  attack,  and  it  comprises  the 
af  the  real  action  up  to  the  moment 
immediately   precedes    final    success   or 

infantry  here  plays  the  principal  part, 
irly  committed  to  the  fight  and  having 
1  its  final  impulse  in  the  desired  direc- 
om  the  commander  of  the  force,  no 
can  alter  or  recall  it,  for  good,  during 
lainder  of  the  engagement.  Its  develop- 
f  fire-action  should  rapidly  increase  as 

the  point  of  attack,  for  upon  its  weight 
depends  its  success. 

cavalry  on  the  flanks  should  be  on  the 
not  only  to  protect  the  infantry  flanks 
iwn  troops  extended  in  the  advance,  but 

seize  opportunities  of  approaching  un- 
le  flanks  of  the  opposing  infantry  or 
r.  and  of  throwing  them  Into  disorder 

ralizing  them,  if  not  inflicting  serious 

If  repulsed  and  in  iU  turn  disordered, 
t  rally  under  the  protection  of  other 
anc(  again,  return  to  exercise  similar 
ns.  Rut  cavalry  at  this  stage  can  only 
minor  part,  unless  the  ground  be  more 
»uaUy  favorable  to  its  action;  with  the 
wi,  therefore,  of  strong  supports  to  the 

acting  on  tne  flanks,  the  remainder  of 
m   would  still  be  kept  in  reserve,  but 

far  to  the  rear  that  it  could  not  be 
t  up  quickly  if  required  to  make  a  <U« 

or  demonstration  on  either  flank, 
artillery,  which  during  the  former 
has  been  q4  first  importance  on  ac- 
>f  its  long  range,  now  falls  into  the  sec- 
>Ge,  The  eircumstances  of  the  case  must 
ne  whether  it  shall  keep  up  its  fire  on 
rmy's  guns  to  relieve  its  own  infantry, 
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or  whether  it  shall  fire  on  the  enemy's  troops. 
As  the  rule  to  be  followed  is,  that  it  shall 
fire  on  that  arm  of  the  enemy  which  is  for  the 
time  the  most  important,  the  enemy's  infantry 
will  in  all  probability  be  now  the  object.  In 
either  case,  a  moment  may  arrive  during  this 
stage  when  a  second  position  more  in  ad- 
vance is  necessary  for  the  guns,  on  account 
of  their  fire  becoming  masked  by  their  own 
advancing  infantry.  If  a  portion  or  the  whole 
of  the  guns  can,  in  such  case,  be  advanced 
rapidly  and  placed  in  a  good  position  (espe- 
cially on  a  flank,  whence  they  can  add  their 
own  fire  to  that  of  the  advancing  troops,  which 
are  at  the  moment  absorbing  the  whole  atten- 
tion of  the  defending  infantry),  the  proximity 
to  the  enemy's  line,  of  this  second  principal  ar- 
tillery Position,  must  not  be  too  much  limited 
by  ordinary  rules  of  caution.  When  the  at- 
tack and  defense  are  nearly  matched,  it  is 
clearthat  the  addition  of  a  close  artillery  fire 
on  either  side  may  turn  the  scale  and  com- 
pensate by  decisive  success  for  any  loss  sus- 
tained. As  this  close  action  of  guns  may  in 
case  of  repulse#  lead  to  confusion,  it  would 
perhaps  be  advisable  that  the  whole  of  the 
available  artillery  should  not  take  up  this  sec- 
ond advanced  position,  but  that  a  portion  be 
held  in  reserve,  massed  in  a  favorable  position, 
and  be  kept  in  action  all  the  time  in  support 
of  the  advanced  battery. 

If  the  attack  is  successful  and  the  enemy' 
retires  either  before  the  demoralizing  influence 
of  the  last  steady  advance,  or  broken  by  actual 
assault,  the  position  he  occupied  is  quickly  as- 
sumed by  the  artillery  and  a  heavy  fire  brought 
to  bear  on  the  retreating  troops.  The  reserve 
cavalry,  which  by  this  time  has  been  brought 
up  from  the  rear,  and  probably  posted  on  the 
weaker  flank  is  now  launched  in  pursuit  ac- 
companied by  horse-artillery,  the  superior  mo- 
bility of  both  rendering  their  use  peculiarly 
well  suited  to  this  service.  The  commander 
of  the  troops  would  move  forward  from  his 
station,  and  take  his  post  upon  the  position 
lately  occupied  by  the  enemy,  for  further  direc- 
tion of  the  movements.  The  infantry  meantime 
would  recover  from  its  first  confusion,  reform 
its  ranks  broken  by  the  assault,  and  then  fur- 
nish from  its  freshest  troops,  in  all  probability 
the  reserves,  a  force  to  aid  in  the  pursuit  The 
field-batteries  will  also  push  forward  and  harass 
the  enemy  with  their  fire,  when  he  gets  out  of 
range  of  the  nosition  or  becomes  masked  in 
his  retreat  by  tne  interposing  troops  in  pursuit. 
If,  on  the  other  hand,  the  final  assault  of  the 
position  has  been  unsuccessful,  the  attacking 
force  must  retire,  covered,  in  open  ground  by 
the  cavalry  and  artillery,  in  close  ground  by 
the  least  disorganized  portion  of  the  infantry 
supported  by  the  artillery.  The  latter  arm  now 
plays  an  important  part.  It  must  run  every 
risk  to  enable  the  retreat  to  be  safely  effected, 
until  a  rearguard  can  be  organized  to  protect 
the  movement.  With  this  view,  the  first  posi- 
tion where  a  stand  can  be  made  close  to  the 
field  of  action  must  be  taken  up  by  the  fresh- 
est of  the  infantry,  and  the  guns  must  be  posted 
in  such  manner  as  not  only  to  support  the  in- 
fantry, but  further  to  cover  all  the  necessary 
dispositions#  for  conducting  the  retreat  in  good 
order. 

Should  a  commander  of  a  force  of  the  three 
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arms  decide  to  stand  on  the  defensive,  be 
should  lake  up  the  position  most  suitable  for  his 
purpose  without  delay,  as  ihr  superiority  to  be 
attained  by  this  course  of  action  mu 
in  gnat  measure  from  the  advantage!  attend" 
:  ground    A  good  poaitwa 

■.'I  (K>lfil  -it  mu, 
that  the  different  arms  could  he  disposed  for 
defense  in  the  maimer  most  suitable  to  their 
action  and  that  there  should  he  facilities  for 
concealing  their  strength,  composition  and  posts 
from  the  view  of  the  enemy,  and  of  preserving 
them  more  or  less  from  his  direct  tire  during 
the  attack.  It  is  also  of  the  highest  import- 
ance that  the  front  of  any  position  selected  for 
defense  should  be  clear  for  view  and  fire,  as 
abo  he  the  flanks,  unless  they  rest  on 
impassable  obstacles. 

The  first  stage  of  the  defense  which  was 
commenced  with  the  reconnaissance  of  the 
enemy  would  thus  comprise  the  selection  and 
occupation  of  the  position  by  the  defenders,  as 
well  us  the  advanced  action,  if  any,  of  the  ar- 
tillery, already  alluded  to.  Upon  the  selection 
of  the  ground  most  suitable  for  tin 
of  the  main  position,  will  in  great  measure  de- 
pend the  exact  trace  of  the  fighting  line  for  the 
infantry,  the  positions  for  the  gun*  so  much 
depending  upon  the  circums lances  of  each  esse, 
and  more  especially  upon  the  CO&figari 
the  ground.  The  guns  of  the  position  should, 
U  possible,  be  so  placed  as  to  bring 
the  enemy's  columns  under  file  at  long  range, 
and  hence  tlicy  ought  to  command  every  OUtUM 

approach.  They  should  also  be  able  to  pour  a 
.,  .1  fire  upon  the  probable  po-uions 
which  will  be  assumed  by  the  attacking  artil- 
lery, and  he  stationed  so  as  to  sweep  the  ground 
in  front  «jI"  the  position  from  the  earliest  to  the 
latest  moment  of  attack.  The  defense  of  the 
Hanks  in  the  case  of  large  forces  must  be  spe- 
cially provided   for. 

It  would,  therefore,  appear  that,  unless  the 
ground  ii  peculiarly  favorable  for  posiing  guns 
in  flanking  positions,  where  without  being  ex- 
posed to  enfilade  they  can  bring  a  cross  fire  to 
bear  upon  the  main  attack,  and  a  Banking  one 
to  protect  the  immediate  front,  the  required 
ii.  can  only  be  fulfilled  by  the  guns 
being  placed  in  the  front  line  and  preferably 
at  the  salients,  should  an  irregular  contour 
mark  the  front  of  the  position.  The  general 
distribution  oi  the  iniantry  would  probably  be 
ID  three  hues;  the  first  or  fighting  hue  of  de- 
fense, the  special  supports,  and  ilie  reserves. 
If  time  for  hasty  fortification  ul  permitted 
some  sort  of  entrenchment  should  be  always 
prepared  tor  the  batteries,  as  rvm  .1  !<>»  para- 
pet of  earth  gives  protection  to  the  gunners. 
Great  care  should,  however,  be  taken  that  ihc 
newly  broken  earth  is  concealed  01  ... 
such  a  manner  from  the  enemy's  view,  that  it 
shall  not  serve  as  a  mark  for  their  artillery 
more  distinct  than  would  otherwise  I*  presented 
by  their  gun*  alone.  Shelter-trenches  may  also 
epared  tor  the  iniantry  in  the  lighting 
and  supporting  line*.  Neither  the  places  pre- 
pared lor  tb(  halKries  MM  the  shclt.  • 
should  be  occupied  hy  the  guns  or  troops  till 
the  proper  moment   for  action  arrives. 

In  making  these  arrangements,  it  is  of  the 
utmost  importance  to  secure  the  artillery  of 
the  main  position  against  the  fire  of  the  enemy's 


advanced  skirmishers  or  I 

ibis  view,  ibe  battenea  <ju^lir  10  ><  a 
their  immediate  front  by  a  line  of  eatnvlr! 
riflemen,  placed  either  in  trericbrs  or  pu 
or  behind  natural  cover,  at  a  ditUncr  01  from 
four  to  five  hundred  yard*  in  advance  of  eat 
guns  which  they  defend  \i  the  battery  is  o> 
a  flank,  litis  protection  should  also  be  cxicsmM 
for  a  similar  distant,-  10  the  Hank.  The  infan- 
try thus  posted  would  remain  a*  long  as  pnen- 
blc  in  position,  and  only  retire  when,  at  tar 
final  stage,  they  arc  driven  back  by  lb*  orrs- 
whelming  advance  of  the  aivaiUnt*.  Resides 
their  principal  function,  of  keep-off  tbe  cnensys 

ikirnusberi    frcm ttj    approach  to  die 

advanced  in  faatrr 


>  of  the  defense,  these  a 


Evident  that  artillery 


dung  artillery  at  its  first  principal  posi- 
tion,   and    perhaps    serve    to    prevent    the    goaa 

from  approaching  to  the  most  telling  range*. 
■  iMc   acoon   would   of   courje   depend 
much  upon  the  features  of  tbe  ground. 

It  is  impossible  to  lay  down  any  role  for 
the  exact  position  of  ihc  artillery  of  reserve. 
High  ground  near  the  exposed  Hank,  [irrnidel 
facility  of  movement  therefrom  in  case  of 
necessity  is  presented  by  its  features,  woott 
often  be  suitable,  The  guns  should,  however, 
in  any  case  be  well  up  to  the  front,  an  as  ta 
lose  no  advantage  of  range  from  the  rommracr- 
mint  of  their  fire  A  position  in  rear  whsea 
entails  not  only  a  sacrifice  of  some  himdn-di 
of  yards  range,  but  the  necessity  of  firing  Oter 
the  heads  of  the  defending  infantry,  i; . 
their  discomfort    ■■■■  -.toes  net 

appear  to  present   commensurate  advantages  oi 
safety  to  the  guns.     " 


-■.  tifn  ones 

the  attacking  iniantry  has  advanced  so  rJnsc 
that  the  lui  of  tlu  retired  b-uterici  would  he 
masked  by  the  ground,  or  by  tile  defenchae 
infantry  lining  the  position.  Guns  so  plaoM 
might  be  useful  in  defending  an  inner  Imc  or 
for  supporting  a  counter-stroke  deltvered  ursanr 
thc  position  alter  the  assault  has  heen  inner. 
hut  their  action  would  be  lost  almost  altogetbrr 
riming    the    period    immediately    preceding    tbe 

fmat    attack    of    the    position.     The    pre*** 

knowledge    of    ranees    and    distal 

to  tliL  artillery  oi  the  defense,  pre 

advantage ;   but   il   circt 

muted   the    gunners   to   ascertain   t 

the  preliminary  arrangements,  by  a 

..i>laiie>.,  or  other  n 
pORKM   oi   the  artillery  action 
to   obtain   correct   estimates   of    the   rani 
all  important  points,  by  means  of  trial  1" 
There  are  certain  points  or  portions  < 
positions,  tin    possession  of  which  would  a 

1  ..ul  thr  Ki-catcst  tactical  advantages 
In  many  cases  ;,lso  the  conformation  of  tV 
ground  appears  to  limit  the  movement*  of  aa 
enemy  to  certain  lines  of  operation.  The  de- 
fense should,  therefore,  occupy  thev 
1  he    positron    in    force,    with    supports    m   dase 

(roitmity,  while  still  preserving  the  arneralane 
imler  ti...  vo.,.l  •■'-■..-■  "he  force  shank! 
).,■    prep.it'  ..     bv    rapid    re^fr 

forcrments   at    any   of    the   poiitbh    1... 
approach      The  leu 

lie  placed  so  as  to  b.  available  for  itrengdno* 
ing  the  most  likely  pcnnt<  of   attack  and  to  be 


TACTICS  —  TADOUSAC 


led  (he  line  of  retreat.  Most  of  the 
horse-artillery  if  it  can  be 
would  be  placed  with  the  reserves, 
cs  a  portion  of  this  force  is  placed  in 
id  line  for  the  purpose  of  joining  in 
movements  and  flank  attacks  upon  the 
s,  or  of  covering  the  retreat  of  the 
:   ihese  counter- at  tacks  if  un- 


cjuiet,  quick  and  orderly  advance  without  halt- 
ing to  open  fire,  but  this  is  impossible  with  ihe 
highly  developed  weapons  of  to-day,  and  even 


■cond  Stage  generally 
mini!   of   fire   at    long   range    from   the 
ttcries  of   the  position,  upon  the  heads 
enemy's   infantry   to   quit   its   order  of 
id  deploy.     The  attacking  artillery  will 
HOW  reply  from  its  first  principal  posi- 
d   as   the   artillery  of   the  attack  is  at 
the  most   important   arm   it   must  be 
by    the    guns    of    the    defense.      In 
llery   duel   the   defenders   should   have 
rantage,  as  knowing  accurately  the  ranges 
points   which  must  be  occupied 
icmy  in  his  advance,  and  as  being  more- 
tretiched    while    the   assailants   arc    all 
ivcly    exposed.       During    the    second 
.  iv  of  the  defense  are  brought 
position  and  open  long-range  fire  upon 
— injj  enemy  with  more  or  less  effect, 
third   stage  the  advance  to  effective 
of  the  attacking  infantry  has  forced 
e  10  show  more  clearly  the  positions 
real  attack,  the  direction  of  which  it  is 
object   of   the   defending   commander 
tr,  by  every  means  in  bis  power.     As 
•rts  and   reserves  of  the  assailing  in- 
»me    clearly    into    view,    they    should 
he   concentrated    fire   of   part   of    the 
Of  [he  defense, 
le   fourth  stage  the   real  point  menaced 
lack  being  made  clearly  apparent,  the 
Icr   re-enforces   it   to   meet   the   assail- 
i  a   superior  fire,   and   the  artillery  of 
■  is  directed  at  the  opposing  infantry. 
'   has   become   the   principal   arm   in 
Should   a   counter-attack    be   pro- 
dies  place   during  this  stage,   unless 
be  delayed  until  after  the  assault.     Rc- 
to  a  flank  movement  of   the  attacking 
luld  also  now  have   to  be  made.     In 
of   a   counter-stroke    being   delivered 
cfense.  part  of  the  cavalry  and  horse- 
:  i    employed   in   support  of   it. 
also    should   generally   move    forward 
his  part  of  the  action  to  seek 
ii  •    of   throwing   the   flanks   of 
ing  infantry  into  disorder,  or  of  tak- 
loo   rashly  advanced. 
_fth   or  last   stage   comprises  the   final 
of   the  attack  upon  the  position  or  the 
enforced     retreat     therefrom.      In 
e  pursuit  by  the   victors  may  ensue. 
ly   before   and   during   the   final    ad- 
assault    every    gun    of    the    defense 
..icentrate  its   fire  upon   the   attacking 
in   order  to  check  their  advance,  and 
r  assailants  retire,  the  guns  must  con- 
fire  upon  them,  until  masked  by  inter- 
oops  sent  forward  in  pursuit.     Should 
the  other  hand,  be  forced  to 
,  guns  must  cover  the  movement  and 
e  infantry  to  disengage  itself, 
nderlying  idea  of  all  infantry   tactics 
e  with  the  enemy  as  soon  as  possible 
all  the  units  well  in  hand.    The  ideal 
>ns   would   be   those   making   possible   a 


with  the  enemy, 
few  left  for  a  bayonet  fight.  Therefore  in  order 
to  make  a  successful  assault,  the  infantry  must 
move  up  under  covering  fire.  To  provide  this 
protecting  fire,  it  has  equipped  itself  with  the 
pistol,  bayonet,  and  high-powered  rifle,  the  one- 
pounder,  trench  mortars,  the  effective  band  and 
rifle  grenades,  and  has  called  to  its  assistance 
its  supporting  arm  —  the  artillery  The  enemy, 
attempting  to  protect  himself  from  the  terrific 
lire  he  knows  will  precede  the  infantry  attack, 
has  prepared  deep  dugouts  and  1 'ombproof s,  in 
which  he  often  hides  until  the  last  possible 
minute. 

Despite  the  fact  that  all  of  the  above  prepara- 
tions are  simply  to  give  the  bayonet  man  a 
chance  to  use  his  weapon  (and  to  kill  as  many 
of  the  enemy  as  possible  while  doing  it),  it 
follows  that  fire  action  is  more  important  than 
shock  action,  for  without  the  fire  the  shock 
would  be  impossible.  Therefore,  the  bayonet 
men  must  know  how  to  shoot  their  rifles  and 
to  co-operate  with  the  machine  gun,  the  grenade, 
and  the  artillery,  and  must  be  so  formed  that 
during  the  assault  they  can  deliver  an  effective 
tiflc  fire,  present  a  solid  front  to  the  enemy  in 
the  bayonet  charge,  and  be  close  enough  Xo 
furnish  mutual  moral  and  physical  support. 

The  wave  attack  that  has  been  used  so  much 
in  France  was  produced  in  order  to  furnish 
the  greatest  amount  of  mutual  support  among 
.iiitum.iiic  riflemen,  grenadiers,  the  one-pounders 
and  riflemen,  and  at  the  same  time  to  allow  the 
greatest  number  of  riflemen  (bayonet  men)  to 
close  with  the  enemy  in  the  best  formation  pos- 
sible. All  of  the  conditions  so  far  discussed 
make  if  imperative  that  the  assaulting  troops 
be  perfectly  organized  and  that  they  follow 
their  covering  fire  (barrage)  as  closely  as  pos- 
sible. Epward  S.  Farrow, 
Consulting  Military  and  Civil  Engineer. 

TACTICS,  Naval    Sec  Naval  Tactics. 

TACUBAYA,  ta-koo-ba'yii,  Mexico,  a 
city  in  the  federal  district,  situated  three  miles 
southwest  of  Mexico  City.  It  is  the  principal 
pleasure  resort  of  the  valley  of  Mexico,  and 
has  many  fine  buildings  and  gardens.  The 
national  observatory  is  situated  here,  a;  well 
as  the  castle  of  Chapultepec.  Pop.  about  40,000. 

TACULLI,  an  American  Indian  tribe  of  the 
Athapascan  family,  residing  in  British  Columbia, 
at  the  headwaters  of  the  Peace  and  Fraser 
rivers.  They  numbered  about  750  in  1918  and 
lived  on  various  small  reservations,  The 
majority  of  them  are  Roman  Catholics,  having 
been  converted  by   French  missionaries. 

TADEMA,  ta'de-ma,  Laurence  Alma. 
See  Alma-Ta&ema.  Laurence. 

TADOUSAC.  ta-doo-zak',  Canada,  a  town 
in  Chicoutimi  and  Saguenay  County,  Quebec, 
situated  at  the  confluence  of  the  Saguenay 
River  with  the  Saint  Lawrence.  It  is  a 
summer  resort,  and  noted  as  being  the  oldest 
settlement  in  Canada.  It  was  one  of  the  early 
centres  of  the  fur  trade,  and  the  home  for  a 
time  of  Father  Marquelle.  Remains  are  still 
visible  of  one  of  the  early  Jesuit  establishments. 
Pop.  2,500. 
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TAFILELT, 

-i  .iirh,    :  ■ 

Uorocrii  11     border    of     the 

Stun  revion.  21K1  miles  south   by  cast   of   Fcr. 
)30    square    HUMS,    U 

population  of  about  129,000,  (HatttMted  among 
about  150  villages,  of  which  A  Imam  is  the 
Ml  lose  palm  is  cultivated, 

ind   rugs  are  manufactured. 
TAFT,     Alphonao,     American     jurist :     b. 
Nov    1810;  d    San  Diego, 
May  1891.     He  was  graduated  from 
Yale   in    IR33,   became  a   tutor   there   and   was 
admitted  to  the  bat  In  1838,     In  1840  he  settled 
tad  took  part  in  politics,  being 
a  member  of  the  Republican  coiivtittirm  in  1856. 
In  1865  in-  mi  appointed  judge  of  the  Superior 
::i:.,[i.   Mmu   until   1872,   when 
he  resigned  to  resume  his  law  practice.     On  8 
■Larch     Iffffi    be    was    appointed    Secretary    of 
War  but   alter   (WO   months  Watt   liansf erred   to 
Of    Attorney-General.       During    1S77- 
82  he  practised  law  in  Cincinnati,  and  in  April 
of  (he  latter  war  was  sent  as   Envo] 
dinary   and    Minister    Plenipotentiary   to   Aus- 
tria      From    1884    to    August    188?    he    was 
Minister  to   Rutin. 

TAFT,  Charles  Phelps,  American  lawyer 
and  editor,  half-brother  of  President  Taft: 
b.    Cincinnati,    Ohio.    21     Dec.    1843.     He    was 

Sntduated    ai     Tai  l*>4     and 

iter  (ludii  let  of  Heidelberg, 

■!   I'.iii-.     I  !,■  v..,-  arfmith  i.l  i'.'  the  !i.u 
;:.  1866  and  In  180M0  was  engaged  in 
i»   Cincinnati.     In   1879  he  became  the 
owner  of  tie  Gndpiutl  1  [mi 
in  1880  he  consolidated  wiw 
Times-Star,  of  which  he  has  since  been  editor. 
He    was   a    member    of    the     Ohio    H 
Representatives  in  1871  am) 
in    IcWS-y?.      He    w.is    presidential    ckctor-at- 
.ni  Ohio  in   1904,  and  president  of  the 
Ohio  electoral  college  in  January  1905. 

TAFT.  Henry  Walters,  American  lawyer, 
i,  Cincinnati,  Ohio. 
L859  lie  was  graduated  at  Yak  Uni- 
versity  in  1880  and  later  studied  at  the  Cin- 
cinnati and  the  i  boots.  He 
was  admitted  tu  the  bar  In  1882  and  et 
practice  in   New   York,  where  he  is  a  member 

.  hr|  Taft 

He  was  special   assistant   to  the   An    r- 

!:raJ  of  the  United  States  in  the  robs 
r,\  r-.n^-.i  i ,,  .ti      H,    was  a  member  of  tl 

*rd  of  education  in  1896-1900:  a  trus- 
tee of  ttv    ' 

190J-0S;  and  since  I'tw  has  been  a  iruaiei  of 
the  New  York  l'n' 

appointed    chairman    of    the    Permanent    Legal 
■ 
'i*  selective  service  regulations. 

TAFT,  Lorado,  American  SCafstot :  h  I'.bri- 
wood.  111,29  April   i860     Of   Bstsash  ancestry. 

S tiled  about  Ui7'>  in  Mendon  now  a  pari  01 
xbriditr,  Mass..  his  father  was  Don  Carlos 
Tii ft.  professor  of  geology.  University  of  Illinois 
(1872-82),    later     '  ■■.«..     Kan. 

He  graduated  U.S.  IR79,  and  M.I.  1880  at  the 
University    of     IN:  I    at    the 

Be'ile   des   Beam    Arts,    Park    (UB0-€ 
opened  a  Studio  in  Chicago  in   .Unitary    l8B6i 
from     iS86-!<)07     m  ,nd     since 


lecturer  at   the  An   Instil 
versify,  extension  lecturer  _ 
(1892-1902)  and  since  1902, 
ory  of  art.     He 

medal    at    the   Columbian    E 
■      silver    medal,    Pan 
DI);  gold  [ 
Exposition     (1904);     silver 
Pacific    Exposition    (1915) 
:■  isrrf  a  wide  '■- 
he   received   th 
Northwestern  Univi 
'The    History  of    Ameriran 
York  1903),  and  ,,i 
Century1    (1919)    in   the    _   . 
his  notable  works  arc  'Sleep  ■ 
'Awakening    (.f    the    Flower' 

'The    Eternal    Silence,'    " 

Chicago;    'Sol 

Mite,      Chicago;      'Blackhawk, 

Ion,'     Seattle.     YVnsI 
Paducah,    Ky.j    'Trotter    Men 
Bloomington.  111.;  'Columbus 
tain,'  Washington,  i 
of    the    Great    Lakes,'    Grant 
Ogle  County   'Soldicss'  Moo_ 
111.;     James     Whitcomb     kilcy 
Fountain      of      Time,' 
Memorial      I 
Mater1    for  University  of 

TAFT,  William  Howard,  27tl 
the    United    Stales:    b.    Mount    f 
rjnnatt,  15  Sept.  1857,  son  of  It* 
Cq.v.)    and   Louisa   M     (Torrey) 
graduating   with   honors   from   "■ 
studied  law   in  Cincinnati,  beins 
bar   in    1880.      From    I 
sistant  pro 
Ohio,  and   for  a  tin 
ternal  Revenue.    From 
law   in   Cincinnati,  after    1885    ln-ii,* 
county    solicitor,      In    1886   be   taaurtnatssi 

IMcn    II.  :■  „.r    Ft 

pointed  him  to  fill  an  unexpired  tcflH 
.f   the   Superior   Conn       I!<    ••  m    l„ 
for  a  full  term;  but   in   i -'■"  ';  -   «,_,   . 
solicit  or- general  of  tin 

dent  Harrison.    In  1892  he  waC^L^L^L^Ls^ 
Judge  nf  ihc  sixth  circuit,  a    . 

'K  and  training  hi  v__ 
fitted,  and  the  work  of  which  6*1 
congenial 

On  12  March  1900  President  lL 
him    to   head   a   conn, 
g.  vcriim.nt   in   the   Philippines,  a 

ccjited  boili  appoint! 

Cersonal  preference  for  a  can 
Hue  need  by  a  deep  i 

sibihty  toward   and  a   genuine  i 
Filipinos.     In 

an  appointment  to  the  Supreme  B 
United  State-,  hut  be   put  a  "' 
Ins  chief   personal  ambition 

. 
As  an  executive  his  wot' 
In   1902  he  conducted  | 
■ 
■ 

the    confidence    and    afU 

.  -  (  d   man.)   b*   I 
his  judgment  it  nucl 


mown  III  that  i' 
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before  they  would  be  ready  for 
If-government.  He  believed  in  aThe 
for  the  Filipinos,®  and  opposed  ex- 
rimarily  in  the  interest  of  American 

urged  tariff  concessions  for  Philip- 
Is. 

:b.  1904  he  became  Roosevelt's  Sec- 
War,  and  for  over  four  years  was 

such  important  enterprises  as  the 

the  Panama  Canal.  In  1906,  when 
ailed  for  American  intervention,  he 

0  Cuba,  and  for  a  time  acted  as 
governor.  In  1907  he  visited  Cuba 
a,  and  later  Japan  and  China,  going 
ippines  for  the  opening  of  the  Tegis- 
ibly,  and  returning  by  way  of  Rus- 
06-13  he  acted  as  president  of  the 

1  American  Red  Cross. 
Roosevelt  was  exerting  his  influence 
the   Republican  nomination   for  his 
)f  War,  whom  he  described  as  pos- 

standard  of  absolutely  unflincning 
n  every  point  of  public  duty,  and  a 
untless  courage  and  willingness  to 
nsibility,"  besides  a  knowledge  of 
and  kindliness.     Nominated  on   the 

June  1908,  Taft  resigned  as  Secre- 

campaign  with  Bryan  was  fought 
the  issue  of  continuing  the  <(Roose- 
s,9  the  President  declaring  that  Taft 
lan  who  I  feel  is  in  an  especial  sense 
intative  of  all  that  in  which  I  most 
political  life.®  With  this  recommen- 
l  on  the  strength  of  his  ideal  train- 
i  office,  Taft  was  given  321  electoral 
ryan's  162. 

sident  he  lacked  the  magnetism  and 
orce  of  his  predecessor.  In  general 
noderate  position  on  public  questions, 
e-of-the-road  people,1*  he  said  (1911), 
not  extremists  are,  we  believe,  the 
•essives,  because  you  do  not  make 
y  great  strides;  you  make  progress 
p.D  His  position  on  important  issues 
mmarized  as  follows:  (1)  In  con- 
th  the  Payne-Aldrich  Tariff  Bill  he 
lfluence  in  favor  of  downward  revi- 

protective  basis,  just  sufficient  to 
difference  in  cost  of  production  be- 
;  and  abroad.     Though  not  satisfied 

provisions,  he  signed  and  defended 
;  the  best  ever  passed.  He  favored 
/ision  on  the  basis  of  reports  to  be 
i  tariff  commission ;  and  he  vetoed 
ons  of  several  schedules  largely  be- 
r  were  not  based  on  such  reports, 
i  for  reciprocity  with  Canada.  (2) 
vation  his  fundamental  views  were 
erent  from  those  of  the  Progressives 
:med  to  believe.  He  hesitated,  how- 
retch  the  executive  power,  and  Con- 
slow  to  give  him  the  power  he  re- 
Jnfortunately  his  support  of  Secre- 
inger  against  Roosevelt's  friend, 
>peared  to  place  him  in  opposition  to 
s   of   his   predecessor.      (3)    In   the 

railroad  and  trust  regulation  he 
rict  enforcement  of  existing  law  and 
stration  secured  the  dissolution  of 
ard  Oil  and  Tobacco  trusts.  He 
clarification  of  the  Sherman  law  and 
dcral  charters  for  corporations  doing 
business.      (4)    He  was  opposed   to 

radical    schemes   of    direct   popular 


government,  in  particular  the  'recall  of  ju- 
dicial decisions.*  (5)  He  favored  and  ex- 
tended civil  service  reform,  worked  for  effi- 
ciency and  economy  in  government,  especially 
urging  a  budget  system  and  advocating  pen- 
sions for  Federal  employees.  (6)  In  foreign 
affairs  he  worked  heartily  for  peace,  negotiat- 
ing treaties  for  arbitration  and  the  judicial  set- 
tlement of  international  difficulties,  which  were 
rejected  by  the  Senate.  By  "dollar  diplomacy* 
the  administration  sought  to  secure  opportuni- 
ties for  trade  and  the  investment  of  capital. 
This  policy  was  denounced  by  some  as  leading 
to  imperialistic  interference  in  the  affairs  of 
weaker  nations,  and  making  government  di- 
plomacy a  mere  agent  of  big  business. 

Some  of  these  views  were  too  progressive 
to  suit  the  old  leaders,  and  yet  it  was  not  long 
before  the  insurgent  Progressive-Republicans 
were  denouncing  the  President  as  too  friendly 
with  reactionary  party  bosses  and  big  business, 
and  a  deserter  from  progressive  standards. 
Believing  in  the  necessity  of  party  government, 
the  President  did  feel  it  necessary  to  work  with 
and  through  the  party  majority  in  Congress. 
For  a  time  he  withheld  patronage  from  insur- 
gent senators  and  representatives,  and  when  he 
changed  his  policy  the  damage  had  been  done. 
The  defense  of  the  Tariff  Bill,  the  dismissal 
of  Pinchot,  the  repeated  vetoes  of  later  tariff 
reduction  bills,  the  veto  of  the  grant  of  state- 
hood to  New  Mexico  and  Arizona  because  of 
radical  provisions  in  their  constitutions,  all  in- 
creased his  unpopularity.  The  elections  of  1910 
gave  the  Democrats  a  majority  in  the  House 
and  showed  a  popular  discontent  with  the  old 
Republican  rule  and  a  drift  toward  Progressive 
Republicanism  or  toward  the  Democratic  party. 
In   Congress   the  insurgent   Republicans   often 

i'oined  the  Democrats  to  defeat  the  regular 
Republicans.  In  1910  Roosevelt  returned  from 
Africa,  and  before  long  was  openly  taking  issue 
with  the  policies  of  his  successor.  By  1911  the 
Progressive  Republicans  were  planning  to  pre- 
vent the  renomination  of  Taft  At  first  La 
Follette  was  to  be  their  candidate,  then  they 
turned  to  Roosevelt.  Early  in  1912  he  agreed 
to  accept  the  nomination.  In  the  States  having 
direct  primaries  Roosevelt  made  a  much  better 
showing  than  Taft;  but  the  control  of  the 
party  machinery  by  the  regulars  brought  about 
the  President's  renomination.  The  Progres- 
sives started  a  new  party,  ensuring  the  over- 
whelming defeat  of  the  President  in  November 
and  the  election  of  Wilson. 

The  outstanding  feature  of  the  adminis- 
tration was  the  conflict  between  conservative 
and  progressive  forces;  but  the  confusion  and 
recrimination  should  not  obscure  important  de- 
velopments during  these  four  years.  Among 
these  were  the  reform  of  the  rules  of  the 
House  of  Representatives  (1910)  ;  the  corpora- 
tion tax  (1909)  ;  increased  powers  of  the  In- 
terstate Commerce  Commission;  Postal  Sav- 
ings Bank  (1910)  and  Parcel  Post  (1912); 
Children's  Bureau  (1912)  and  Department  of 
Labor  (1913)  ;  publicity  for  and  limitation  of 
campaign  contributions  (1910-11)  ;  submission 
of  amendments  on  income  tax  and  direct  elec* 
tion  of  senators. 

Since  1913  Mr.  Taft  has  been  Kent  pro- 
fessor of  law  at  Yale  University,  lecturing  on 
constitutional  law  in  the  college  and  the  law 
school.     He  has  continued  to  take  an  active 
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interest  in  promoting  international  peace  and  a 
League  of  Nations.  During  the  World  War 
he  was  joint  chairman  of  the  National  War 
Labor  Conference  Board. 

With  the  calming  of  factional  bitterness, 
Mr.  Taft  has  gained  again  in  the  public  esteem 
and  confidence,  and  the  accomplishments  as  well 
as  the  mistakes  and  difficulties  of  his  adminis- 
tration appear  in  a  better  perspective. 

Arthur  P.  Scott, 
Assistant  Professor  of  History,  The  University 
of  Chicago, 

TAGABAWAS,  ta-ga-ba'vas,  a  Philippine 
people  living  on  both  sides  of  Davao  Bay,  Min- 
danao, a  mixture  of  several  Malay  tribes. 

TAGACAOLOS,  ta-ga-ka'G-los,  a  Philip- 
pine tribe,  whose  settlements  are  scattered 
among  other  tribes  along  Davao  Bay,  Min- 
danao. 

TAGALS,  ta-gals',  TAGALOGS,  or  TAG- 
ALOS,  a  Philippine  people  of  Malay  origin,  in- 
habiting chiefly  Manila,  the  provinces  of  Cavite, 
Bataan,  Bulacan,  Hatangas,  Infanta,  Laguna, 
and  Mindoro,  and  scattered  among  other  tribes 
in  several  other  provinces.  They  arc  Christians 
and  one  of  the  leading  peoples  of  the  archipelago, 
both  in  numbers  and  in  culture;  they  possessed 
an  alphabet  and  considerable  civilization  before 
the  arrival  of  the  Spaniards.  They  were  the 
leading  element  in  the  last  insurrection  against 
Spain,  and  proved  troublesome  after  American 
occupation.  They  arc,  however,  intelligent, 
shrewd  and  generally  industrious;  and  when 
once  comprehending  American  ideals  prove 
trustworthy.    Sec  Philippine  Islands. 

TAGANROG,  ta-can-rog',  Russia,  a  town 
in  the  government  of  Ekatcrinoslav,  on  a  lofty 
promontory  on  the  Sea  of  Azov,  opposite  the 
mouth  of  the  Don,  28  miles  west-northwest  of 
Azov.  There  is  a  monument  to  Alexander  I, 
who  died  here;  also  churches,  exchange,  gvm- 
nasia,  etc.  It  has  manufactures  of  candles, 
leather,  tobacco,  macaroni,  etc.  The  harbor, 
though  the  deepest  in  the  Sea  of  Azov,  is  shal- 
low, not  admitting  vessels  which  draw  more 
than  10  feet;  but  its  situation  secures  to  it  a 
considerable  trade.  The  principal  exports  are 
wheat,  rye,  barlcv,  oats,  linseed,  rapeseed,  wool, 
oil-rake,  caviar  and  butter;  the  imports  in- 
clude fruit,  oil,  machinery,  hides,  petroleum, 
dry  goods,  wine,  etc.  The  annual  exports  pre- 
vious to  the  World  War  averaged  over 
$50,000,000.     Pop.    71, (XX). 

TAGBANUAS,  tag-ha'noo-as,  native  tribes 
of  the  Philippine  Islands  inhabiting  the  island 
of  Palawan.  They  may  be  classified  into  five 
groups,  $"mc  nmrc  riwli/ed  than  others,  ac- 
cording to  the  nature  «-f  the  locality  and  the  ex- 
tent of  contact  with  the  const  tribes.  The 
Tairhanua*  Apuraluiai:!^  have  a  peculiar  writ- 
ing1 ai:d  alphabet  They  ba\  e  an  elaborate  >ys- 
t<m  «f  .:  wrr.mci:!,  Ia\\>  f'-r  the  regulation 
of  m-  :.':N  a-'.'l  fia>t  days.  Their  g.-d  is  Piwata, 
wis*  -rpj  !■■  'pa!  i  tVa'er  and  rcprrM-ntativc  on  this 
car*h  i*  »".*l!t  ■!  :h<  Hawaiian,  who  may  be  of 
eitlur  ^\  <""i;<;:!:  W-nturelln.  M.  H.,  'Man- 
ner- ar.  i  i'i:-1'  m^  ■■:*  the  Taubaunas  and  Other 
Tn'i-  •"  ■!:«■  Man-!  •■♦  l\i!.i\van.  Philippine^ 
i  r.\  >:!■■::-:■■.•:.  M  : -iH  il.uu  ■  ll-  I "ollcvtiuns. ' 
Vol   MA  IM   ;    :lb«  mi|.  Wa-hii..-:.T.  1'  >'  »7  i 

TAGBILARAN,  ia^bi-i-i'ian,  Philippines, 
pueblo,   capital    »  i    '.be    pruvmce    ui    liuhol ;    on 


the  southwest  coast.  Opposite  the  town  is  the 
important  dependent  island  of  Panglao,  sepa- 
rated from  Bohol  Island  by  a  strait  one  mile 
in  width.  The  chief  industries  are  agriculture 
and  turtle  fishing.    Pop.  11,000. 

TAGES,  ta'gez,  in  early  Italian  mythology. 
son  of  a  minor  local  deity,  or  genius,  and 
grandson  of  Jupiter.  He  taught  the  Etruscans 
the  arts  of  augury  and  divination,  and  was 
said  to  have  sprung  forth  from  a  clod  of  carta 
freshly  turned  up  by  a  husbandman  named 
Tarchon,  in  the  neighborhool  of  Tarquinii. 

TAGGART,  Marion  Ames,  American 
writer  for  young  people:  b.  Haverhill,  Mass, 
7  May  1866.  She  has  published  (The  BHssri- 
vania  Post  Office*  (1897):  <Aser,  the  Shep- 
herd>  (1899);  <Thc  Wyndham  Girls>  (1902); 
(In  the  Days  of  King  HaP  (1902);  'Nut- 
Brown  Joan*  (1904);  <Pussy  Cat  Town1 
(1906);  <  Betty  Gaston9  (1910);  <  Nancy  the 
Doctor's  Little  Partner*  (1911). 

TAGGART,  Thomas,  American  congress 
man:  b.  County  Monyhan,  Ireland,  17  Nov. 
1836.  He  came  to  the  United  States  in  1861 
and  settled  at  Xenia,  Ohio.  He  engaged  in  the 
hotel  business  at  Indianapolis  in  1877,  and 
since  1886  has  been  active  in  politics.  He  wis 
chairman  of  the  Democratic  State  Committee  m 
1892-94;  mayor  of  Indianapolis  in  1895-1901; 
and  in  1916  was  appointed  to  fill  the  vacancy 
in  Congress  caused  by  the  death  of  B.f. 
Snivcly.  He  was  elected  to  Congress  in  1912 
and  in  1914. 

TAGISH,  a  tribe  of  American  Indians  for* 

merly  residing  about  the  headwaters  of  Lewis 
River,   Alaska.    A   remnant   of   the   tribe  still 

exists. 

TAGLIONI,  tal-yo'ne.  Maria,  Italian  toilet 
dancer:  b.  Stockholm,  Sweden,  23  April  or  18 
March  1804;  d.  Marseilles.  France,  23  April 
1884.  Her  father  was  Philippo  Taglioni  (h 
Milan,  1777;  d.  1871),  a  ballet  master  at  differ- 
ent opera-houses  successively  in  Europe.  She 
was  rigorously  trained  by  her  father  and  de- 
veloped a  marvelous  grace,  so  that  she  becaac 
the  admiration  of  Europe  in  her  day.  She 
made  her  debut  at  Vienna  in  1822;  appeared 
at  Paris  in  1827,  and  at  Berlin,  London  sad 
other  capitals  later.  Her  style  was  termed 
"ideal0 ;  was  chaste  and  refined  in  distinction  ID 
the  *rcalistic*  dancing  of  her  predecessors.  Gar- 
del  and  Vcstris.  Her  preat  successes  were  'La 
Bayadire,*  cLa  Svlphide.*  composed  for  her 
by  her  father,  and  <La  Fille  du  Danube.'  la 
1832  she  was  married  to  Count  Qilbert  dc 
Voisins,  and  in  1847  retired  from  the  staje. 
Shc  is  frequently  mentioned  in  contemporary 
literature,  particularly  by  Balzac  and  Thackeray. 

TAGORE,     ta-gor,     Snt     Rabmdrmnath, 

Hindu  poet:  b.  Calcutta.  1861.  His  lather 
Maharshi  Devendranath  Tagore  was  a  famous 
spiritual  leader  who  belonged  to  a  family  dis- 
tinguished for  many  generations  throughout 
India.  He  was  educated  chiefly  under  private 
tutors  and  at  the  age  of  17  visited  England 
liv  this  time  he  was  writing  verse,  largely  ian- 
tative  of  the  old  Vaishnava  poets.  When  he 
was  IS  vears  old  he  published  * Sandhya-Sa*- 
irita'  i'Suuks  ut  SuiisrtM,  and  *  Pra  vata-San- 
uita*  <  'Solids  of  Smiri>cf ).  In  these  he  arises 
to  tin  height  of  n(<>- romanticism  in  Bengali 
poetry-     In    1884  he  was  married  and  went  to 
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>n  the  banks  of  the  Ganges  to  manage 
*'s  estate.  There  he  came  into  touch 
eal  life  of  the  people  and  wrote  poems, 
ables  and  dramas  dealing  with  their 
affairs.  His  best  known  works  of 
d  perhaps  are  (The  Crescent  Moon,* 
dener,*  'Gitanjali'  and  <The  Hungry 
nd  Other  Stories. }     This  second  or 

Period  of  his  life,  which  lasted  17 
a  sad  ending,  as  he  lost  in  rapid  sue- 
y  death,  his  wife,  daughter  and  the 
>f  his  two  sons.  At  the  age  of  40  in 
)egan  work  at  Bolpur,  which  centred 
is  school,  (Shanti  Niketan,*  or  trans- 
bode  of  Peace.*  Beginning  with  two 
boys  it  had  grown  in  four  years  to 

in  1919  numbered  over  200  boys. 
>ol,  while  strictly  Indian  in  its  char- 
;,  embodied  in  itself,  in  forms  modified 
nmental  conditions,  the  most  advanced 
al  ideas  of  the  world  to-day,  while 
also  the  best  traditions  of  the  ancient 
rden  and  forest  schools.  It  is  interest- 
nericans  to  note  that  the  sclf-govern- 
lis  school  is  largely  modeled  after  that 
eorge  Junior  Republic.  Here  Tagore 
the  power  of  his  personality  to  play 
increasing  number  of  young  men  who 
ig  the  India  of  to-morrow.  The  award 
>bel  prize  in  literature  in  1913  brought 

world  fame,  and  in  1915  he  received 
r  of  knighthood.  He  has  published 
li  over  30  poetical  works  and  28  prose 
icluding  novels,  short  stories,  essays, 
dramas,  etc.  With  a  fine  appreciation 
alue  of  the  English  language  he  has 
own  translations  and  published  in 
Chitra)  a  play;  (The  Crescent  Moon: 
itns*;  (The  Gardened;  <Gitanjali> ; 
lity>;  <The  King  of  the  Dark  Cham- 
tcminiscences' ;     ( Songs    of    Kabir> ; 

:  the  Realization  of  Life) ;  (The 
>tones  and  Other  Stories > ;  (The  Post 
Fruit  Gathering > ;  ( Stray  Birds* ;  <The 
Spring) ;  Sacrifice  and  Other  Plays ) ; 
ism*;  (Mashi  and  Other  Stories*; 
Gift  and  Crossing.*  Consult  Rhys,  E., 
anath  Tagore*  (1914);  Pearson,  W. 
lantiniketan :  The  Bolpur  School* 
Roy,    B.    K.,    (Rabindranath   Tagore: 

and  His  Poetry >   (1916). 

JS,  ta'gus  (Spanish,  Tajo;  Portuguese, 
e  largest  river  of  Spain  and  Portugal, 
the  mountains  of  Albarracin,  on  the 
of  New  Castile  and  Aragon,  a  little 
n  100  miles  from  the  Mediterranean, 
first  a  northwesterly  and  then  a  south- 
course,  it  passes  by  Aranjuez  (a  little 
Madrid),  Toledo,  Talavera  and  Alcan- 
as Portugal,  and  passes  by  Abrantes, 
t  below  which  it  begins  to  broaden  into 
ike  and  expanding  estuary,  contracting 
dw  Lisbon,  and  10  miles  farther  down 
nto  the  Atlantic.  Total  length,  565 
'he  tide  reaches  nearly  to  Santarem, 
lar  navigation  of  the  river  begins  at 
It  flows  through  r  mountainous 
ind  its  current  is  much  broken  by 
I  cataracts.  Its  principal  affluents  are 
ma,  Guadarrama,  Alberche,  Tietar, 
Elja  and  Zezere  on  the  right  bank; 
Guadiela,  Almonte,  Salor,  Sever  and 
n  the  left. 


TAHITI,  ta-he'te,  formerly  OTAHEITB, 
the  largest  of  the  Society  Islands,  situated  in 
the  southern  Pacific  Ocean,  in  lat.  17°  40'  S., 
and  long.  149°  30'  W.  It  consists  of  two  moun- 
tainous, volcanic  and  roughly  circular  parts, 
united  by  a  low,  narrow  neck  of  land,  and 
abounds  in  magnificent  scenery.  The  greatest 
dimension  is  northwest  and  southeast,  28  miles ; 
the  total  area  is  about  400  square  miles,  and  the 
highest  point  7,320  feet  above  sea-level.  The 
climate  is  very  agreeable.  The  natural  vegeta- 
tion is  extremely  beautiful  and  luxuriant,  but 
cultivation  is  limited  to  the  coastal  plain,  where 
also  nearly  all  the  population  is  located.  Copra, 
pearl-shell,  cotton,  vanilla  and  oranges  are  the 
chief  exports,  whose  value  in  1902  amounted 
to  $860,000.  Papeete,  on  the  northwest  coast, 
is  the  French  administrative  capital  for  all  the 
French  possessions  in  Polynesia.  The  native 
Tahitians  were  once  a  splendid  race,  noted  for 
their  simple,  idyllic  life.  (See  Tahitian  Lit- 
erature). The  vices  introduced  by  contact 
with  civilization  soon  brought  about  moral  and 
physical  degeneration,  and  the  native  inhabit- 
ants are  rapidly  diminishing  in  number.  The 
island  was  discovered  by  a  Spanish  navigator, 
Quiros,  in  1605,  and  visited  by  Captain  Cook  in 
1769.  In  1842  it  came,  as  a  native  kingdom, 
under  French  protection,  and  in  1880  was  de- 
clared a  French  colony.  Pop.  about  12,000. 
See  Society  Islands. 

TAHITIAN  (ta-he'ti:an)  LITERATURE. 

As  mentioned  under  Tahiti,  the  natives  of  this 
southern  Pacific  island  were  once  a  beautiful 
race,  living  a  natural,  simple  and  idyllic  life, 
as  expressed  in  the  accounts  of  Tahiti  by  Wal- 
lis,  Bougainville,  Cook  and  others,  and  idealized 
in  the  works  of  Melville^  ^moo*  (The 
Rover) ;  Stoddard,  'Idylls* ;  and  Loti,  ( Mar- 
riage. *  Notwithstanding  their  physical  and 
moral  degeneration  since  the  introduction  of 
European  civilization,  the  evidences  of  the 
aboriginal  state  of  existence,  outside  the  recit- 
als of  early  explorers,  are  to  be  found  in  their 
traditions  and  legends  preserved  in  the  native 
songs  and  poems  of  the  existing  Teva  family, 
of  royal  lineage,  descended  from  Hototu,  first 
queen  of  Vaieri,  who  married  Temanutunu,  the 
first  king  of  Punauia.  The  songs,  generally 
of  love,  war  and  lamentation,  locally  called 
himenes,  are  sung  as  a  kind  of  choral  chant 
with  a  monotonic  buzzing'bass,  on  which  a  high 
shrill  cadencing  is  repeated  indefinitely,  end- 
ing always  in-  a  long  ice-i-e-e.  The  longer 
poems  recite  the  history  of  the  family,  the 
various  forms  of  etiquette  and  addresses  for 
visits;  shorter  poems  consist  of  soliloquies, 
laments,  reproofs  and  ceremonial  topics. 
Among  favorites  of  which  English  translations 
have  been  made  are  the  ( Coronation  Song  of 
Pomare* ;  (Lament  of  Aromaiterai* :  Solilo- 
quy of  Teura,  a  beauty  asked  to  wed  Punu,  an 
old  chief  * ;  and  (Song  of  Reproof,  at  the  be* 
ginning  of  the  Wars  between  Teva  and  Puri- 
onu,  in  1768.  *  Consult  La  Farge,  <Tahitian 
Literature>  (p.  14389,  Vol.  XXIV);  'Warner's 
Library  of  the  World's  Best  Literature.* 

TAHLEQUAH,  ta-lS-kwa',  Okla,  town, 
former  capital  of  the  Cherokee  Nation,  in 
the  valley  of  the  Illinois  River,  about  18  miles 
east  of  Port  Gibson,  and  25  miles  northeast 
of  Muskogee,  on  the  Saint  Louis  and  San 
Francisco  Railroad,     It  is  in  a  fertile  agricul- 
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of  the  work 

TAHR. 

Iou'hi).  found 


(oral      rcttion. 

-,ln  ,(.k.   i >j .-   Cherokc 

I  lurokrc   National   Male  Semi- 
nary.   The  Inner  was  founded  in  1847.    There 
Ion    schools,    (he    Haptist    and   the 
Presbyterian,  ,nni  two  school  Kbruriea,    There 
yeekrj   m  wspapers.    The 
mannfacitiriti.'    I  nd    there    arc 

tsrain    elevators,    cotton    sins    and    flour    mills. 

TAHOE.  ii-hf>'.  a  lake  at  the  base  of  the 
■ 

■ 

§il.  and  Hrt  hi   the  counties  of   Douglas  and 
! 

fium  eWo   12  miles  wide,  and  has  an  altitude 

of  bJ7S   feet,   and  an  extreme  depth   of   1,650 

feci.    The    outlet     is    Truckec     River.     Ufa 

ed    Foe   ill   beautj   and   the  pictur- 

mdings.       It      is     a      favorite      ami 

murine  maimer  rc*ort,  on  aocowt  o(  the  cool 

TAHPANHES,  or  TEHAPHNEHES.  an 
.mucin  <it\  i'l  i  v>  |.l.  Niiiili.irnil  in  ifie  Bible 
(Jcr.  ii,  10;  xliii.  7),  usually  identified  wilh 
the  Daphne  of  the  drub,  situated  in  tin:  nortb- 
enatern  part  ol  the  Delta,  about  JO  miles  south- 
west of  Pelusmm.  In  1886  ilu 
plorcd  by  Pctric  (rj.vj,  who  wives  an  account 
bis  'Tanis,'  Part  II  (1837). 
a  wild  goat  {Htmilrugus  trm- 

i  steep  ri-  , 
the  whole  ra rife  t>(  (Tie   Ilnv. ... 
mir   to    BhllfU.     Thr   hvrnl   an.    about   a   foot 
long,  flattened,  with  a  notched  anterior  margin; 
the  hair  of  the  neck,  chest 

and    slinnldcrs   hahfl    to   the  knees ;    the    female 

is    lighter    in    color    with    smaller    horns,     Its 

relative  la  the  mlghjri  goat  of  central 

TAI-CHU.  irdtcV.  the  former  capital  of 
Pormoaa  Cc>v.)     Sec  Tumult. 

TAI-NGNAN-FU,    ti'ngan'foo',    China,    a 
inaina,  rftuated  35 
miles  southeast  of  Tsi-nari.  on   the  railway  to 
YidtM      It  has  a  temple  cove'int;  a  I.  I 
which   draws  many  pilgrim- 
Tai.   whieh   is   regarded  as   sacred,     Pop.  about 

TAI-TOU.  empress  of  Abyssinia:  b.   1853; 
kbeba,    it    Feb     1918     She   was  a 

tbii)jliti  i  Gondar   and  took  an 

active  part  in  tbe  troul.lou.  politics  of  Abys- 
niertied  in  all  the  eivil  Mrl 
.  iiiv  whirl]  ended  in  the  raising  of 
Menelik,  whom  she  had  taken  for  'her  fifth 
bus  hand  in  1R83  when  he  was  simply  king  of 
Shoa,  t"  the  potitii'ti  of  Wvtis-Ni vtiMi  (em- 
peror)   in    18J<9      At   Adowa   where   th 

-i  crushing  revcrne,  die  accompanied 

'"  battle  headquarter-  and  pill  bet  own 

hereditary   troops   in   the   field      During    Mr-Tir- 

lie  'practically   |Cn  i 
eowntry  and  kept   it    from   interna] 

■  iWt  nWb  la  Dceerabei  1913,  his 
grandson,  Lidj  leassu,  a  youth  of  IB  and  no 
blood  n  '•■■'  ■  mpcror. 

tail    failed   to   maintain   order,   and   largely  on 
Tai-Tou'"  itiitiativ.    he  was  deposed   in  Septem- 
r  1916.  and  his  aunt,  Zaudltu,  Mcttebk's  older 
I  proclaimed  •empress. 


TAI-YUAN-FU, 

i  ■:]>!!. .1  ol  the  province  «d  Sb 
the  centre  of  the  |. 

Pekinp       ll   consists   of  a  lit 

high   wall. 
scried   as   the   residence   of   the   r 

number  of  magnifi  ■ 
The  surrounding  region  it  very  fertile  a 
tains  rich  coal  deposits.    Pop.  ■ 

TAIHOKU.  Formosa,  capital  of  I 
Ii  has  progressed  rapid 
Japanese  government  in  1SV&     Systs 

and    in    . 
population   was  over    100,000     See    F« 

TAILFER.     Patrick,     American     roo 
lived  in  the  18th  century.     He  was  a  per 
and  emigrated  to  the  newly- foanded  co 
Georgia  in  1740.     Later  he  removed  to  4 
ton.   S.  C.    He  is   remembered    for  b 
aurh"!.-hip  of    'A  True  and  Historical 
tive  of  the  Colony  of  Georgia   from  Um 
Settlement    [hereof    Until    the    Present 
(1741).      It    in    a    severe    .irraiHirnient    o 
I     rOVtTTM 

colony  and  accuses  the  general  of  undue 
eisc  of  arbitrary  authority  and  ot  putt 
personal  interests  before  those  of  the 
The  work  has  been  the  subject  of  much 
si '.in    as    to   whether  it   was   justified 
merely  the   expression  of  a  group  ol  ■ 

TA1LLON.  5n  Louie  Olivine,  Ca 
b,    Terrebonne.    Quebec,    26 
1840.     He  was  educated  at  Massnn  Collet 
was  called  to  me  bar   in   1*>=      He  rnip» 
practice  at  Quebec  in   1882  and  became 
the  leaders  of  the  bar      He  served  in  tl  t 
bee  assembly  from  187S;  was  speaker  in 
84;  Attorney-General  in  1884  B 
ary  1887  he  formed  an  admit  I 
signed  in  two  days  and  until  11*90  was  In 
tbe    Opposition,     He    was    appointed    1 
without     Portfolio     in     t)eeernl<r     18°- 
Prime    Minister   in    IR0^^;    and    Posm 
General    in    1911.     He    was    ki 
some  years  after  his  retirement  to  priya 
TAILOR-BIRD,   an    Eftat    Indian 
i-i  or  Sutoria  luiorut),  one  o 
..  large  genua  whii  h 
similarity    in    slructure    and    habits.     7 
babil  cultivated  district*,  are  dretsrd 
lints,   feed  chiefly   on   inatda,   and   are 
mainly  in  their  nest-making.     They  rid  i 
a  dead  lead   I  1  iota  two 

boring   leaves  toKcther.   so  as  to   form 
of    bangins    pouch,   which   remains   altae 
the   branch   by   the  leaf-stalk   at   one  a 
leaves.     The    threads    which    tbry    n*e 
generally  of  twisted  vegetable  ht.rcs  oe 
tual  cotton  threads,  thr  hill  sci    ■ 
in  puncturing  bob--  in  tbe  leuvi 
ing  thr  threads   through      Occasional 
large  enough  leaf  he  found,  thr  nesi 
formed  by  joining  together  the  free  ed 
the   bat      The   lower   part   of   tbe   none 
tains  tlie  nest,  which  is  a  rup  of  sot!  i» 
and  is  entered  from  above.     The  artua 
QUI    .  radle    has    ne*e 
set entifi rally  observed,  ahknwgk  tailor  Ml 
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tAin  bo  cualnge,  the  cualnge  cattle-raid 


TAIN  B<5  CUALNGE,  THE  CUALNGE 
CATTLE-RAID.  The  medieval  Irish  schol- 
ars catalogued  their  native  literature  under 
several  heads,  to  one  of  which  they  i^avc  the 
name  Tain,  by  which  they  mean!  a  "reaving" 
or  a  "driving"  of  cattle.  The  most  important 
tale  belonging  lo  this  class  is  the  subject  of 
this  article.  The  professional  Irish  story-tel- 
lers also  arranged  their  epic  tales  according  to 
cycles,  one  of  which  was  known  as  the  Ulster 
cycle.  because  the  scene  is  always  laid  in  Ulster; 
as  the  cycle  of  Conchobar  (Connor),  the  king 
round  whom  the  Ulster  warriors  mustered;  as 
the  Red  Branch  cycle,  from  ihe  name  of  (heir 
banqueting  hall ;  and,  finally,  as  the  Cuchnlainn 
cycle,  from  ihe  name  al  the  champion  round 
whom  the  saga  pivots.  The  'Tain  Bo  Cualnge' 
has  always  enjoyed  the  reputation  of  being  the 
most  celebrated  story  of  Irish  antiquity. 

The  following  is  the  argument  of  the 
Cualnge  Cattle-Raid  :  One  nighi  a  dispute  arose 
between  Queen  Medb  of  Connaught  and  her 
tiiiM'.irnI,  .AJIill,  as  to  the  amount  of  their  re- 
spective possessions.  On  matching  their  wealth, 
they  were  found  to  be  equal,  except  that  among 
-  herds  was  a  lordly  hull  called  "the 
Whitehorued."  Thereupon  Medb  dispatched  her 
courier  to  Dare  mac  Fiachna,  a  rich  landowner 
in  Cualnge  (Anglice  Cooley),  in  Ulster,  to  ask 
for  the  loan  of  hi;  wonderful  bull,  called  "the 
Brown  of  Cualnge.8  Dare  at  first  granted  the 
nueen's  request  but,  incensed  at  a  remark  made 
hy  one  of  the  envoys,  he  withdrew  his  promise 
and  SWOn«  thai  never  would  he  hand  over  the 
Btown  Bull  of  Cualnge, 

Medb  straightway  gathered  a  formidable 
army  composed  of  allies  from  all  pans  nf  Ire- 
.  M'with  to  undertake  the  invasion  of 
Ulster  and  to  carry  off  Dares  bull  by   force. 

Now  it  happened  that  the  expedition  took 
place  while  the  Ulstcrmeu  suffered  a  debility 
which  lasted  all  winter  and  the  burden  of  de- 
fending the  province  fell  on  the  shoulders  of  a 
of  17  years  of  age.  namely  Cuchu- 
biirii i.  who  was  exempt  from  the  curse  which 
had  befallen  the  remainder  of  the  champions 
of  Ulster. 

Cuchulainn  confronted  the  foe  and  agreed 
lo  allow  them  to  continue  their  march  on  con- 
dition that  every  day  they  send  one  of  their 
champions  to  meet  him  in  single  battle.  When 
he  shrill  have  killed  his  opponent,  the  host 
shall  halt  and  pitch  camp  until  the  follow- 
ing morning.  Queen  Medb  agrees  to  abide  by 
those  terms.  In  each  of  the  combats  which 
ensue,  the  heroic  youth  is  victorious  and  slays 
many  of  the  most  celebrated  warriors  on  the 
side  of  Connaught.  The  severest  of  all  those 
single  fights  was  the  one  which  lasted  four 
days  and  in  which  he  had  as  antagonist  his 
early  friend  and  fosler-brothef,  Ferdiad.  Af- 
ter the  death  of  Ferdiad.  Queen  Medb,  im- 
patient at  these  delays,  broke  the  sacred  laws 
of  ancient  Irish  warfare  and  overran  Ulster 
with  fire  and  sword. 

By  this  time  the  Ulstermen  have  come  out 
of  their  debility  and  gathered  their  forces.  In 
the  final  battle  Medb's  army  is  repulsed  and 
retreats  in  flight  into  Connaught,  But  she  had 
:hr  satisfaction  of  carrying  off  with  her  the 
I'rire  and  the  cause  of  the  war.  the  Brown  Bull 
of  Cualnge. 

The  events  which  the  'Tain  Bo  Cualnge' 
relates  and  its  personages  are  ascribed  by  the 


Irish  annalists  to  about  Ihe  time  of  the  birth 
of  Christ,  that  is  lo  about  300  years  before 
the  introduction  of  Christianity  into  the  island, 
and  such  has  been  the  constant  Irish  tradition. 
Il  belongs  to  a  period  when  agriculture  was 
almost  unknown,  when  land  was  plenty  and 
when  the  possession  of  kinc  lo  place  upon  it 
was  of  first  importance  and  when  cattle-raids 
were  of  frequent  occurrence.  The  general  con- 
dition of  culture  described  in  ihe  saga  corre- 
sponds in  a  remarkable  way  with  the  earlier 
pari  of  the  age  to  which  arch:cologists  have 
given  the  name  La  Tene.  or  Late  Celtic,  and 
which   terminated   at   the   first   century  of   our 

The  'Tain  B6  Cualnge'  even  earrte*  it-  baetl 
to  one  of  the  earliest  and  most  widespread  be- 
liefs of  the  great  linguistic  family  lo  which 
we  belong,  to  one  of  the  most  primitive  as- 
pects of  a  world-wide  nature-myth.  Its  great 
protagonist.  Cuchnlainn,  gives  us  the  impres- 
sion of  a  god,  who  appears  to  personify  warmth 
and  light  struggling  against  ihe  powers  of  cold 
and  darkness.  In  the  earliest  version  of  the 
story,  he  is  the  son  of  ihe  supreme  god  Luk 
and  a  mortal  woman.  Hence  the  curious  com- 
bination that  we  find  in  him:  On  the  one 
hand  he  acls  like  a  brave  and  courtly  warrior: 
on  the  other,  his  supernatural  exploits  exceed 
the  course  of  ordinary  human  existence.  By 
the  time  the  tale  had  been  given  an  historical 
framework  and  had  been  consigned  lo  writing, 
the  mythological  idea  from  which  il  had  sprung 
was,  at  most,  but  dim  and  uncertain.  The 
story-tellers  and  their  hearers  regarded  Cuchn- 
lainn and  the  other  characters  of  the  saga  as 
real  Irish  men  and  women,  and,  although  wc 
are  not  to  look  for  historical  accuracy  in  the 
saga  in  every  particular,  it  is  very  likely  that, 
in  the  main,  the  events  narraled  really  took 
place  and  the  protagonists   really  existed. 

The  whole  spirit  of  the  'Tain  Bo  Cualnge' 
is  strongly  pagan,  which  is  another  proof  that 
ihe  talc  was  committed  lo  writing  very  early  in 
the  Christian  period.  It  is  nol  the  work  of 
any  one  man.  but  the  epic  of  all  Ireland,  the 
accumulated  work  of  generations,  the  la*' 
stage  of  a  slow  evolution.  Its  arrangement  i 
literary  form  may  have  taken  place  as  early 
as  the  5lh  century  and  its  shaping,  substantially 
as  we  have  it,  dates  from  the  first  half  of  the 
7th  century,  if  nol  earlier.  The  earliest  manu- 
scripts containing  n  probably  disappeared  dur- 
ing the  Viking  invasions,  with  the  result  that 
ihe  oldest  cxlant  version  dates  from  the  year 
1100.  From  that  date  till  the  middle  of  the 
last  century  a  score  or  more  of  mamiecrtals 
have  preserved  it.  Consequently,  the  'Tain  Bi'i 
Cualnge1  is  the  mosi  ancient  epic  tale  of  west- 
ern Europe  and  its  composition  antedates  by 
a  wide  margin  the  epic  tales  of  the  Anglo-Sax- 
ons, the  Scandinavians,  the  Franks  and  the 
Germans.  Furthermore,  it  is  entirely  original 
and  contains  not  the  slightest  hint  of  any 
foreign  derivation. 

The  'Tain  Ro  Cualnge'  is  in  prose  inter- 
spersed here  and  there  with  verse  and  is  not 
a  work  of  art  like  the  'Iliad'  or  the  'Odyssey ' ; 
it  is  not  a  finished  epic,  but  an  epic  in  the  mak- 
ing, showing  better  perhaps  than  any  other 
IHt  in  literature  ihe  development  of  popular 
tradition  through  more  than  a  thousand  years 
and  the  earlier  stages  of  an  epic  II  affords  a 
picture    of    an    old    barbaric    civilization,    with 
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all   its   inherent   imperfection)   and    roughness, 
wild    phantasy   ami   extravagance   of   deed   and 

the  people,  unvarnished  by  poetic  art.     Withal 

it  evinces  poetic  worth  ami  i 

sages   which   are  not   surpassed  in    u 

The  'Tain  B6  Clialnge'  is  a  great  tale,  one 
of  the  greatest  and  must  curious  in  the  world, 
and  of  Ihe  utmost  imponai,,  i 
the  (olklorist,  the  atcha^ologist  and  tin-  Insto- 
il  bra*  in  Europe  it  brings 
10  light  a  high  and  romantic  chivalry,  ll  it 
a  tan  ih'1  ii  worthy  of  10 
world  and  no  oilier  race  with  which  the  Cell* 
may  he  compared  is  able  10  produce  any  such 
ancient   indigenous  literary  monument. 

Bibliography.-- The  MX!  of  the  Tain,  from 
the  bum  Emeortarri  mmtacriM*  baa  hem  pntj- 
lishcd  hy  F.rust  Windisch.  'Die  Altirischc  Hcl- 
densage,  Tain  Bo  Clialnge,'  !■ 
trahand  (Leipzig  1905).  which  rontaina  com- 
plete apparatus,  introduction,  notes  and  vocab- 
ulary; Faraday.  L.  W..  'The  Cattle-Raid  of 
Cualnge'  (London  1904)  is  a  trVMt*tl 
on  one  manuscript;  Hull.  E .  'The  CncnbHtB 
Saga'   (Ijindon  1898;  contains  a  tnwsl 

i.  H.  OT.rady);  Hutton.  M  A.,  'The 
Tain.  An  Irish  Epic  Told  in  Euguah  Verse' 
(DnbBa  1907)  is  a  paraphrase,  as  is  Gregory, 
Lady  A-.  'Cuchulain  of  Mnirthrninc'  (London 
JSJIJ);  Dam,  .1,  'The  Ancient  Irish  F.pic  Tnit-, 
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JOMT11    F'i'NN, 
Professor  of  Celtic  I.antiHnaes  and  Literatures. 
The  Catholic  University  of  Am.-iica. 
TAINAN,   H'nan',    PornoM,   Japan,   a  city 
situated  on  a  small  river  near  the  southwest 
coast  of  the  island.    Until  1896  ft  mi 
of   the  i«land.      A  canal  connect*  it   with   For- 
mosa Channel.     Under  the  Chinese  and  Japan- 
ese regimes  it  has  had  ihe  status  of  a  treaty 
port.     There  are  a  rice  mill  and  several  sugar 
;■    5.V7"0. 
TAINE,   tan,   Hlppolyte   Adolphe.   French 
critic  and  historian:   1,    Vouriera,  A r den  1  us,  21 
April   1828;   d.    Paris.  5   March    1»«,      He   was 
educated  at  ibc  College  Bourbon  and  the  Eook 

.Vormah.    I'aris,    WM    assigned    hy    the    govern- 
.<  I111  b    dliiuglil    In-    talent    daugi-ri>u>.    |.> 
a  provincial  po»t  as  instructs .  Inn   1  ■ 
and    devoted    himself    to    literature.    Writing    in 
•jtiick  succession  ' Essai  sur  La  Fontaine'  (1853; 
■■'■   Lnv  (18S4)  ud 
iDCaUdll  XIXe  Sifcle-   (1856). 
In    iw-t   lie   wat   appointed   in   a   prel 
iti  the   I  rts,  where  his  secies 

of  lectures  on  the  history  of  art  were  patterns 
pphical  criticism.      1 

the   empire   and   the  attendant   troubles  directed 
him    to   the   study   of  The   philosophy  ni    MaUKy 

and  In  connection  therewith  he  wrote  his  'Orig- 
inel    de    la    France    contcmpotaiue '     ( '  Anrien 
18%,     'Revolurion.'     IS7B84.     'Re- 
gime Modrrne.'   1890—  unfinished),  a  work  of 
great    erudition,    in    which    be    condemns    the 
.   I. in  finds  their  gravest  faults  repeated 
"'■rest   at- 
tack on   Napoleon      Thus  he  alienated  all  par- 
ties,  holding   all    rriponsible   for    ihe   disasters 


of  the  'Terrible  Year."      _ 

in  ili>  United  State*  and  I 
is  hit  Histoirc  de  b  bttcrature  amtbisc'  < 
by  Van  l.auit)  The  bnlhai 
■cd,  hm  th 
lice  of  its  method  has  been  much  rhst 
and  while  Taine  became  ihe  iotuuScr  of 
in  France,  he  found  in  England  and  Arocr 
imitators  of  impotiaiKc  Literary  eril 
.-esthetic?  and  psychology  were  to  him  *e 
as  exael  as  chemistry;  he  Healed  them  1 
and  dcdi 
".  well-chosen,  important,  signi 
amply  substantia  led,  minutely  noted*  — 
in  his  own  words,  he  made  his  malenal- 
whole  world."  said  Hoitrgcl.  "seemed  to 
maltcr  for  intellectual  exploitation  * 
judged  all  products  of  ihe  human  mind  1 
three  inflexible  standard?  of  race,  epoel 
surroundings  and  these  he  manipulated 
they  were  mathemaiical  fomiubr.  He 
disregarded  the  factor  of  individuality  ji 
duced  everything  to  thai  1 
tion  which  drew  protest  from    h 

intuit  utii  certain  thine*  wfii 
other    historian   liad   ti"tc'     '■■'.■ 
degree   no   loi 

Oitcma  or  Coktwiwmy    n ' 
other     poMlstied     woffca     ,t"-ludc     'Kssa 
d'histoire'    (1857);    'Ecrivaif 

tuels    de    rAngletcrre'     (1863) 
glais>   (1864).  a  study  of  Car!,' 
anglais'  (1864).  a  sludy  of  John  Sttem 

■le     critique     et     dliil 

(1865);    'Pliil.-soi.liic  dc  Tan'    (1865): 

losophic   de    lart   et,    I 

en  Italic'    (I860);   'Notes  *„r   Paris,  ou 

!■     M.    FrWtrk-Thottutt  Graint 
flSSn  :    '{.Ideal    ,l.,,i-    l"an'    (1867).    le 
delivered  a!  the  F>olc  des  Beau 
ophie    de    Tart    dans    Irs     Pavs-Ba>>     (! 
1  Philosophic  dc  I'an  en  Gri  :< 
suffrage  omVertH'    (1871);    '  \ 

,  1871),  a  work  of,,,, 
Mlernicrs     cssais     de     critique     et     dun 
(1894)   and    'Carnets   de   voyage :   note* 
,  [897)      Taine   was  created 
■ 
he  was  elected  a  member  of  the  French 

■  mil    Monod,    'Lcs   matircs   dc 

'<■-:,■ 

De     Margene,       H        I 

M      I    .     '  i  aine,    ^chercr.    Lalxiulayc'     t 
l'xil  1  ;     i;,r.,,„.l.     \\      'Hippolvte     fame' 
1901);     Aulard,    A.     'Tainc.    hivtorieu 
l\cv<iluli<iii   '         . 
F    B.  'nemocracy  and  Poetry1   (Boston 

TAINTER,  Charles  Sumnc 
veator ;    b,    \\  atertown,    M.i's .  2?    April 
He  has  invented  the  graphophon*  and  w 
associate  inventor  of  the   radiophone.     Ii 
■ 

the  rnunh  of  Venus.     It,   W\   I 

gold  medal  at  the  Ekctncal  F.  ih>b.twn. 

tor  hi.  imrentiom  in  tunnceuon  wash  ahe 

phone  and  in  1889  was  given  the  French 

emy  decorati, 

litnie'    for  ihe  invention  of    ihe  gra|<hai 

in    I9Q0  he   received   the  John  Scull   me 

Philadelphia   for   ibis   same   tot 

TAIPINGS.   tlpTngs'.    the   name   ft* 
foreigners  to  the  insurgent   followers  of 
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n,  who  raised  a  formidable  rebellion 
1851  and  who  until  his  suppression 

is  looked  upon  by  his  disciples  as 
the  dynasty  of  Taiping —  signify- 

Peace,  and  the  T'ien  Wank  —  neav- 
of  the  T'ien  Kwo  —  Kingdom  of 

tat,  Archibald  Campbell,  English 
Jibishop  of  Canterbury:  b.  Edin- 
lec.  1811;  d.  Addington,  1  Dec.  1882. 
>  a  Presbyterian,  he  received  his 
n   the   schools   of   his   native   city. 

the  University  of  Glasgow  in  182/, 
gained  a  Snell  exhibition  he  matric- 
alliol  College,  Oxford,  in  1830,  be- 
ut  the  same  time  a  member  of  the 
England.  He  was  graduated  with  a 
sics  in  1833,  electeaa  Fellow  of  his 
lie  following  year,  ordained  in  1836, 
rtive  as  tutor  of  Balliol  for  seven 
ile  several  of  his  intimate  friends 

Tractarian  movement,  he  himself 
from  it,  and  joined  in  the  protest 
ct  XC.  He  succeeded  Dr.  Arnold 
nastership  of  Rugby  School  in  1842, 
d  this  post  till  18o0,  when  he  was 
ean  of  Carlisle.    He  took  an  active 

work  of  university  reform  at  Ox- 
i  1856  he  was  appointed  to  the  see 
He  declined  the  archbishopric  of 
>2,  and  in  1869  was  appointed  arch- 
lanterbury.  He  at  first  opposed  the 
le    disestablishment    of    the    Irish 

on  being  appealed  to  personally  by 
le  accepted  tne  inevitable.  He  was 
lental  in  securing  the  enactment  of 

Worship  Regulation  Act  of  1874. 
as  of  a  calm  statesmanlike  cast,  and 
th  coolness  and  dignity  in  the  criti- 
)f  his  time,  such  as  the  Essays  and 
ltroversv,  the  Colenso  case  and  the 
ution  of  Ritualists.    He  was  looked 

High  Church  party  as  a  mere  Eras- 
accused  him  of  unfairness,  but  in 
lays  he  vindicated  his  sincerity  in 
rharitable  tolerance  with  unmistak- 
ess.  Consult  Davidson  and  Ben- 
>f  Archibald  Campbell  Tait>  (1891) ; 
English  Catholic  Revival  in  the 
ury*   (London  1914). 

John  Robinson,  American  painter: 
i,  Ohio,  14  Jan.  1834 ;  d.  1909.  He 
:ed  at  Bethany  College,  Va.  (1852), 
.  in  Florence,  Italy  (1853-56) ;  in 
(1859-71);  and  in  Munich  (1873- 
as  for  several  years  the  art  critic 

York  Mail  and  Express.  Among 
.  are   ( European  Life,  Legend  and 

(1859)    and    (Dolce    far    Niente> 

Sir  Melbourne  McTaggart,  Cana- 

b.   Melbourne,  20  May  184Z     He 

*d  at  Saint   Francis  College,  Rich- 

vas  graduated  at  McGill  University, 

i  1862.    He  started  practice  as  law- 

at  Richmond,  then  joined  the  late 

ibbott    (1870),    remaining   his    law 

ly  years.     He  was  created  K.C.  in 

s  elected  treasurer  of  the  Montreal 

57  he  was  appointed  puisne  judge 

Sweetsburv,  province  of  Quebec, 

Montreal  in  1889.    In  1906  he  was 

justice  of  the  Supreme  Court.    He 

d  on  the  occasion  of  the  Queen's 


{ubilee   (1897).    A  founder  of  the  Children's 
Memorial  Hospital,  he  has  been  its  president 
since  1905. 

TAIT,  Peter  Guthrie,  Scottish  physicist :  b. 
Dalkeith,  28  April  1831 ;  d.  Edinburgh,  4  July 
1901.  He  was  educated  at  the  Edinburgh  Uni- 
versity and  at  Saint  Peter's  College,  Cambridge. 
Elected  Fellow  of  Peterhouse  in  1852,  he  be- 
came professor  of  mathematics  at  Queen's  Col- 
lege, Belfast,  two  years  later,  and  held  that 
office  till  his  appointment  in  1860  to  the  chair 
of  natural  philosophy  in  the  University  of 
Edinburgh.  He  published  ( Dynamics  of  a 
Particle>  (1856);  <Quaternions>  (1867); 
(Thermo-Dynamics)  (1868)  ;  <  Recent  Advances 
in  Physical  Science>  (1876);  <Heat>  (1884); 
<Light>  (1884);  < Properties  of  Matter>  (1885); 
c  Dynamics  >  (1895) ;  *  Newton's  Laws  of  Mo- 
tion* (1899),  etc.  He  was  joint-author  with 
Lord  Kelvin  of  a  well-known  ( Treatise  on 
Natural  Philosophy) ;  and  also  collaborated 
with  the  late  Balfour  Stewart  in  (The  Unseen 
Universe.  > 

TAIWAN,  tl-wan',  the  native  name  for 
Formosa  (q.v.). 

TAJ  MAHAL,  tazh,  ma-hal',  India,  a  cele- 
brated mausoleum  in  a  beautiful  garden,  out- 
side the  city  of  Agra,  about  a  mile  east  of  the 
fort  It  was  built  by  the  Emperor  Shah  Jehan 
for  himself  and  his  favorite  wite  Mumtaz 
Mahal,  who  died  in  1629.  Tavernier,  who  saw 
the  building  in  process  of  construction,  says 
that  20,000  men  were  employed  upon  it  contin- 
ually for  22  years.  It  is  an  octagonal  building 
70  feet  high,  with  sides  measuring  130  feet; 
and  is  surmounted  by  a  dome  giving  an  addi- 
tional height  of  120  feet;  total  height,  190  feet 
At  the  four  corners  of  the  platform  centred  by 
the  mausoleum  are  minarets  133  feet  high.  The 
whole  is  built  of  white  marble,  and  the  interior 
decorations  affe  of  sumptuous  magnificence. 
The  screen  surrounding  the  chamber  contain- 
ing the  cenotaphs  of  the  emperor  and  his  con- 
sort, above  the  sepulchral  vault,  is  composed 
of  12  kinds  of  stones,  chief  of  which  is  the 
valuable  lapis  lazuli;  the  arabesque  mosaic  and 
inlaid  work  is  described  as  of  unsurpassed 
beauty.  The  cost  of  the  mausoleum  is  vari- 
ously estimated  to  have  been  from  $10,000,000 
to  $50,000,000. 

TAJURA,  or  TAJURRAH,  ta-joo'ra, 
northeast  Africa,  a  bay  and  seaport  in  the 
French  Somali  Coast  protectorate  or  territory 
of  Obok,  on  the  Gulf  of  Aden.  It  was  ceded 
to  France  in  1884.  The  rising  French  seaport 
of  Jibutil  is  at  the  entrance  of  the  bay,  on  the 
south  side,  whence  a  railway  extends  since  1902 
to  Harar.    See  Abyssinia. 

TAK-I-KESRA.    See  Ctesiphon. 

TAKAHASHI.  taka-ha  she,  Korekiyo, 
Bauon,  Japanese  financier:  b.  Sendai,  7  July 
1854.  He  studied  English  in  Japan,  then,  for 
one  year,  in  America.  In  1875  he  was  ap- 
pointed principal  of  the  Osaka  English  School, 
becoming  (1881)  official  in  the  Department  of 
Agriculture  and  Commerce.  In  1892  he  en- 
tered service  of  the  Bank  of  Japan,  becoming 
the  following  year  director  of  its  western  sec- 
tion. In  1895  he  entered  the  Yokohama  Specie 
Bank  as  manager,  becoming,  successively,  di- 
rector (1896),  vice-president  (1897),  and  was 
then  appointed  vice-governor  of  the  Bank  of 
Japan,    returning    (1906)     to    the    Yokohama 
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('.ink   M   president    while   retaining   hil 
former    position.      From    l'KM-^lfi    he    OB 

brnporttnl    in.ni-    Fran    England   and   America. 
ii.   IW7 
TAKAHIRA,  ta'ka-he'rn,  Kogoro,  Bakon, 
■    rJiplomat:    h    lime,    1854     lie   was 

:,.    ih<-    li  galtOU    Bl     '■ 
tM    in     1870    and    became    secretary    in     1881. 
Mm   made  i  hart'^-d'affairet  at    Korea, 
tin  li     hiIi.iiI-;.t:iIi..I     ..J      gsUflghai     ■""■'      (1887) 
New  York,   lolli-ivm*  whirl,  !■■ 

uppohited  Minister-Resident  to  Holland  and 
ncnni:.ik,  MiriiMir-ririiii.olrllliary  at  Rome, 
.ml  Berne.  From  1901-05  he  wa* 
minister  at  Washington,  in  the  Liim  n-.,i  sign- 
ing, with   Baron  Komiira.  the  Peace  Treaty  at 

n'li.    N.    H.      He    was    Ami. Li 
Rome   (1907).  then  transferred   to  Washington 
the  following  year,  serving  till   1909, 

TAKAM1NE,  ta'ka-min.  Tokkhi,  Japanese- 
American  chrmisi:  D.  Takaoka.  Japan,  i  Nov. 
1854.  He  was  graduated  in  chemical  engineer- 
ing (18791  ring  College  of  the 
Imperial   University  at   Tokio,   bec.ominK  Japa- 

.    ■  :         ■  . 

.'■'■.■■ 

from  1879-81.  From  1S81-X4  he  was  head 
"f  the  Department  of  Agriculture  and 
Uommerre.  Tokio,  then  (1884-55)  Imperial 
Japanese  Commissioner  to  the  CoROfl  Centen- 
nial, New  Orleans.  In  1887  he  organized  and 
Watted  the  first  super- phosphate  works  at 
to  America  in  1890  where  he 
brought  a  fermentation  process  to  practical  use 
producing  diaslalic  cmyotie,  now  used  in  starch 
factories  factory  in 

New  York,  and  with  others,  formulated  a  proc- 
ess of  extraction  of  the  active  princajkli 
suprarenal  stands  on  a  commercial  scale,  pro- 
ducing "adrenalin." 

TAKAMATSU,  laTci-mat-soo.  Japan,  the 
capital  of  the  prefecture  of  Kagawa,  situated 
on  the  north  coast  of  Shikoktt.     Pop.  40,000. 

TAKAOKA,  ta'ka-iVka,  Japan,  a  town  in 
■he  prefecture  of  Tt.vama  near  the  west  coast 
o;   central   Hondo.     It   manufactures  dye*  and 

i  ,p   about  40,000, 

TAKASAKI,  ta-k.i-sa-ke,  Japan,  a  town  iri 

the  prefecture  of  (iumma,  situated  nearly  in  the 

i    Hondo.  60  miles  northwest  01  Tokio. 

With    Which    It    li.ir.    t. Illni.nl    ."'Mil mi        II     liav 

cotton  and   silk  manufactures.     Pop.  34.900. 
TAKATA.  la  ka'ta.   Japan,   a   town   in    the 

prefect"- 

central    Hondo,      It    !  raBnateflMM 

of  cotton  goods      Pop.  S2HM 

TAK1GRAPHY.     See  SiiosTHAtm 
TAKILMAN  FAMILY,  a  tribe  of  Amer- 


tnbe  but  it  is  now  seal- 

■ 

TAKOW.  ta-kow'.  or  TA-KAO.  ta-ka-..'. 
out,  con- 
nected  by   rail   with  Tainan      Its   principal   ex- 
port is  sugar      Pop    iSjDOQ 

TAKU.  a  tribe  of  North  American  Indian-, 
in  (he  vicinity  o(  Talcu  Inlel,   Alaska 
nil  .WO. 
TALACOCAN.  tala-kA'srln,  PUtt] 
settlement  of  Mores,  province  of  Surigao,  Min- 


danao,  on  the  Agiisan  f 

■■  of  Lake  PiravaL  and  9b  mile* 
of  Surigao,  the  provincial  eat  r 

TALAMANCA,  tal  a  minTta,  Para 
name  formerly  applied  to  the  Atlantic 
region  of  western  Panama  and  Costa 
At  the  time  of  the  Discovery  the  regie 
inbatiiii-.l  bv  numerous  tribes  with  a  m 
civilisation  of  their  own  The*  manufa 
a  great  variety  of  ornaments  of  gold,  in 
the  country  was  very  rich  By  the  ene 
merits  of  the  whites  they  writ  driven  in 
forest   and    mountain    recesses     Hen   i 

"falamancans   still   lives  in  pr 
unb.tiriul.nrc  and  wh»lty  unaficetrd  by  n 

crviliattion,    within    a    short    distance    c 
Panama  Railroad. 

TALAVACHI.  a  nytieriotu  poboi 
merly  manufactured  by  the  Alices,  and  fjj 
handed  down  to  the  Mcxieai 
fully  administered,  ii  is  said  to  detirt 
mind  while  leaving  slight  effects  on  the 
tai  effect  of  thr  poison  sectm 
to  induce  monomania   or  epilepsy. 

TALBOT.  Arthur  Newell,  America 
neer:  b.  Cortland.  III..  21  Oei 
graduated   (1881)   at  the  University  of  I 
I'inloma  i 
He  has  been  ctigagediu  engineering  i 
i wcrage,  waterworks  and  o  " 
He    utilities    as    u,ll    .,-,    in      !., 
construction  material.     Since  IS90  bel 
profesaor  of  municipal  and  sanitary  rngtm 
lurgC   of   theoretical   and   ar.plt- 
ehanks   for  the    University  oi    [| 
he  was  elected  president  of  the  America 
cicty   of    Civil    Engineer      ' 
'The      Railway     Transit!' 
'Tests  of  Concrete'    (If 

now'    (1912)  ;   'Tests  of  

Buildings  under  Load'   (19U) 

TALBOT,  Ethelbert,  American' Pr<  • 
Episcopal  bishop:  b,  Fayette,  Mo..  9  Oct 
Hr  was  graduated  from  Dartmouth  C 
1870,  and  from  the  General  Theological 
nary  in  1872,  He  was  ordained  to  ibe  | 
hood  in  the  veer  last  named  and  was  tec 
Saint  James.  Macon.  Mo.  KM  In 
In  was  rotisi-crati  <i  mi 
iug  and  Idaho,  and  in  1807  v.  +  ■  translated 
see  of  Central  Pennsjl' 
itlg     ihr    diocese    of    Central     Prnnulvam 

diocese    of    Bethlehem    of    whit*    hr    ren 
bishop  with   residence  at   Sour!, 
and    the    diocese   of    Har  *  .  . 
author  of   'Mj    People  of   ill. 
Bishop  Among  His    i 
toblography   of   a    Dog  '      Besides   their 
he   has    published    vartot 
md  traci*.  etc. 

TALBOT,  Henry  Paul.  American  C 

b.    Boston,    IS    May    1864       " 

■  ...      i 

.I  obtained  Ph.D.  diploma  at  1 

in  I  (SO      He  has  served  successively  as  as 

I      instructor    0897-88    and    IS 

assistant    professor    ( 1892-95),    associati 

feasor     (1895-48)     and    prolesanr    of    » 

I  1098  1902)   at  the   Uassachw 

ttitnlc  ''i    I  ha  has  tin 

charge   of    the   deportment    of    ilnrnnii 

chemical    enginccnng.      He    bat    writto 


neert      He    lias    * 

(1906):  'Te*ts  of 
9  of  Krinforced  Co 
1    f101.il 
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y  Course  of  Quantitative  Chemical 
(1897);  <The  Electrolytic  Dissocia- 
JOry,*  in  collaboration  with  A.  A. 
d  (1905) ;  besides  numerous  articles 
I  in  the  scientific  journals. 

BOT,  John,  1st  Earl  of  Shrews- 
about  1380;  d.  Castillon,  France,  17 
3.  He  was  appointed  lord-lieutenant 
id  by  Henry  V  in  1414.  Five  years 
>egan  a  long  career  in  the  French  wars, 
?sent  at  the  siege  of  Milan  in  1420,  and 
f  Meaux  in  1421.  He  returned  to  Ire- 
Drd-lieutenant  in  1424  and  was  knighted 
>ut  in  1427  went  again  to  France.  After 
ng  of  the  siege  of  Orleans  he  deter- 
save  the  town  of  Beaugency ;  but  hear- 
the  place  had  already  been  evacuated, 
ated  northward  toward  Patay,  where 
overtaken  by  the  French  and  captured 
He  regained  his  freedom  by  exchange 
In  1436  he  became  marshal  of  France, 
1439  had  become  governor  and  lieu- 
ineral  of  France  and  Normandy.  The 
>f  Harflcur  in  1440  was  largely  due  to 
1442  he  was  created  Earl  of  Shrews- 
i  1445  he  conducted  Queen  Margaret  to 
and  that  year  went  for  the  third  time 
d,  where  to  his  titles  were  added  those 
:>f  Waterford  and  Lord  of  Dungarvan. 
he  crossed  the  channel  again  as  lieu- 
f  Normandy.  In  1453  he  went  to  the 
e  of  the  besiegers  of  Castillon,  and 
gainst  great  odds  until  he  was  killed. 

BOT,  John,  American  Protestant 
1  missionary:  b.  Wymondham,  Nor- 
gland,  1645;  d.  Burlington,  N.  J.,  29 
!/.  He  entered  Christ's  College,  Cam- 
>ecame  Fellow  of  Peterhouse  in  1664, 
f  Freetherne,  Gloucestershire,  in  1695, 
red  the  employ  of  the  English  Society 
Propagation  of  the  Gospel  in  Foreign 
i  1702.  He  came  to  America,  founded 
ary's  Church,  Burlington,  N.  J.,  and 
ector  1704-22.  His  later  loyalty  to  the 
.1  Church  appears  to  have  fallen  into 
For  the  two  sides  of  the  controversy 
Hills,  'History  of  the  Church  in  Bur- 
(1876),  and  Perry,  <History  of  the 
n  Episcopal  Church >  (1885). 

BOT,  Silas,  American  naval  officer: 
:>n,  Bristol  County,  Mass.,  1751 ;  d.  New 
i  June  1813.  Upon  the  breaking  out  of 
Dlutionary  War  he  was  commissioned 
in  a  Rhode  Island  regiment,  and  after 
ting  in  the  siege  of  Boston,  accom- 
le  army  in  1776  to  New  York.  For  the 
h  which  he  directed  certain  operations 
the  British  shipping  in  the  harbor  he 
from  Congress  a  major's  commission, 
icipated  in  the  memorable  defense  of 
fflin,  November  1777,  and  in  1778  ren- 
luable  assistance  to  General  Sullivan  by 
ting  the  American  forces  from  the 
1  to  the  upper  end  of  the  island  of 
sland.  A  dashing  exploit  of  the  war 
capture  in  1778  of  the  British  floating 
Pigot,  of  22  guns,  anchored  in  one  of 
nels  commanding  the  approach  to  New- 
n  1779  he  was  commissined  captain 
lavVj  and,  after  cruising  with  success 
Bntish  commerce,  was  captured  by  a 
fleet  and  confined  in  the  Jersey  prison 
30.      He    was    afterward    removed    ta 


England,  and  in  1781  was  exchanged.  Upon  the 
reorganization  of  the  navy  1794,  he  was  again 
called  into  the  public  service,  and  superintended 
the  construction  of  the  frigate  Constitution 
(Old  Ironsides),  which  in  1799  was  his  flagship 
during  a  cruise  in  the  West  Indies.  He  re- 
signed his  commission  in  1801,  and  passed  the 
remainder  of  his  life  in  New  York.  Consult 
Tuckerman,  <Life  of  Commodore  Silas  Talbot* 
(1851). 

TALBOT,  William  Henry  Fox,  English 
photographer  and  scientist:  b.  Lacock  Abbey, 
near  Chippenham,  England,  11  Feb.  1800;  d. 
there,  17  Sept.  1877.  He  was  graduated  from 
Cambridge  in  1821,  and  represented  Chippenham 
in  Parliament  1833-34.  Scientific  research  be- 
ing more  attractive  to  him  he  gave  up  politics, 
and,  devoting  himself  to  the  study  of  tne  chemi- 
cal action  of  light  made  important  discoveries 
in  photography.  In  1839  his  invention  of  pho- 
togenic drawing  was  explained  by  Faraday  to 
the  Royal  Institution,  and  in  1841  he  patented 
the  calotype  process.  He  is  still  referred  to  as 
an  authority  whose  statements  are  sound.  Sub- 
sequently Talbot  devoted  himself  to  antiqua- 
rian research,  being  one  of  the  first  decipherers 
of  the  cuneiform  inscriptions  from  Nineveh. 
His  publications  include  < Chemical  Changes  of 
Color *  (Phil.  Magazine  1828) ;  ( Legendary 
Tales*  (1830)  ;  <Hermes,  or  Classical  and  An- 
tiquarian Researches*  (1838-39)  ;  <The  Pencil 
of  Nature*  (6  vols,  on  photography  1844-46) ; 
( Assyrian  Texts  Translated*  (1856),  etc. 

TALBOT,  or  OLD  SOUTHERN 
HOUND,  a  race  of  dogs,  probably  extinct, 
which  seems  to  have  been  the  original  stock 
from  which  the  various  breeds  of  hounds 
sprang.  The  color  was  pure  white ;  large  head, 
very  broad  muzzle,  long  pendulous  ears  and 
rough  hair  on  the  belly.  Talbot  is  the  family 
name  of  the  English  house  of  Shrewsbury 
which  has  a  talbot  for  badge  and  two  talbots 
for  supporters. 

TALC,  one  of  the  commonest  and  most 
important  of  the  non-metallic  minerals.  It  is 
usually  massive'  or  foliated,  the  laminae  being 
flexible  but  not  clastic.  It  is  number  one  in 
Mohs  scale  of  hardness,  and  like  most  very 
soft  minerals  it  has  a  greasy  feel.  Its  lustre  is 
pearly  and  glimmering,  and  its  usual  colors  arc 
green,  gray  or  white.  Foliated  varieties  arc 
often  quite  transparent,  while  the  massive  is 
translucent  It  is  of  average  specific  gravity, 
about  2.7.  It  is  acid  magnesium  silicate, 
HfMgsSkpB.  Talc,  like  the  related  mineral  ser- 
pentine, is  of  secondary  origin,  having  been 
formed  by  the  alteration  of  various  magnesian 
minerals  such  as  tremolite,  pyroxene  and  en- 
statite.  It  occurs  in  metamorphic  rocks  all  over 
the  world,  being  the  most  prominent  mineral  in 
the  rock  known  as  talcose  schist,  and  sometimes 
forms  extensive  beds,  occurring  thus  in  most 
of  the  Atlantic  Coast  states.  Although  very  soft, 
it  is  almost  indestructible,  not  being  attacked 
by  acids  nor  injuriously  affected  by  intense  heat 
Its  common,  massive  form,  popularly  known  as 
asoapstone,1>  is  the  asteatite**  of  mineralogy. 
Some  soapstone  is,  however,  a  massive  pyro- 
phyllite  (q.v.)  and  the  term  soapstone  is  applied 
loosely  by  miners  to  almost  any  soft  rock  or 
mineral  with  a  greasy  feel.  Talc  is  used  in 
the  arts  either  powdered  as  *flour  talc,**  or  in 
sawed  pieces.    Flour  talc  is  employed  as  a  base 
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for  fireproof  paints,  in  boiler  and  steampipe 
coverings,  and  foundry  facings,  for  electric  in- 
sulators, in  the  manufacture  of  dynamite,  and 
of  wall  papers  to  which  it  imparts  a  flossy 
surface;  it  is  very  extensively  used  in  the  manu- 
facture of  toilet  powders,  and  cheap  spaps,  for 
dressing  leathers  and  skins,  and  as  a  base  for 
lubricants.  About  half  a  million  dollars'  worth 
of  "fibrous  talc"  is  produced  annually  in  the 
single  county  of  Saint  Lawrence  in  New  York. 
This  material  is  a  mixture  of  talc  and  fibrous 
trcmolitc  and  is  used  in  making  paper.  When 
ground  the  fibres  cause  the  retention  of  the 
flour  talc  in  the  paper  pulp,  thus  adding  ma- 
terially to  the  strength  and  weight  of  the  paper. 
The  supply  of  pure,  compact  soapstone,  the  most 
valuable  variety  of  talc,  comes  largely  from 
western  North  Carolina  and  Virginia.  It  is 
sawed  into  slate  pencils  and  crayons  and  is 
manufactured  into  the  tips  of  gas  burners.  The 
chief  uses  of  soapstone  are  for  stationary  wash- 
tubs,  sinks,  acid  tanks,  hearth-stones,  fire  bricks, 
mantels,  griddles  and  many  other  articles  of 
everyday  use.  "French  chalk*  is  a  fine-granular 
talc  used  as  a  crayon  by  tailors.  In  China  and 
Japan  a  fine  compact  talc  is  carved  into  various 
ornaments,  household  gods  and  pagodas,  though 
considerable  of  the  material  thus  used  is  agal- 
matalitc  (q.v.)  or  pyrophyllitc.  See  Mineral 
Production  of  thk  United  States. 

TALCA,  tallca,  Chile,  the  capital  of  the 
province  of  the  same  name,  on  the  Rio  Claro, 
about  180  miles  south  of  Valparaiso,  on  the  rail- 
way frcrni  Curico  to  Concencion.  It  is  a  fine 
city,  with  handsome  churches  and  a  lyceum. 
Weaving  is  the  chief  manufacturing  Industry. 
Pop.  (1916)  41,618.  The  province  has  an  area 
of  3,864  square  miles  and  the  population  is 
131,058. 

TALCAHUANO,  tal-ka-wa'no,  Chile,  a 
seaport  in  the  province  of  Conception,  situated 
260  miles  south  of  Valparaiso,  and  eight  miles 
west  of  the  city  of  Conccpcion,  with  which  it 
has  railroad  connection.  It  has  a  lighthouse,  a 
new  custom-house,  a  wireless  station,  and  large 
warehouses  and  docks.  The  harbor  is  being 
fortified.  It  is  the  principal  export  town  for 
wheat  in  southern  Chile.  It  suffered  severely 
from  earthquake  in  1835,  but  was  rebuilt.  Pop. 
21,876. 

TALE  OF  A  TUB,  A.  and  THE 
BATTLE  OF  THE  BOOKS.  Swifts  <A 
Tale  of  a  Tub*  was  written  fur  the  most  part 
about  IWf),  but  was  not  published  till  1704,  when 
it  appeared  in  a  volume  with  *The  Battle  of 
the  Hooks. •  The  author  wittily  dedicated  it  to 
Prince  Posterity,  and  ti»  this  day  it  has  gen- 
erally  been  regarded  as  one  of  the  two  or  three 
trreat  prose  satires  in  Kntrlish.  Not  the  least 
interesting  parts  ,,f  it  are  the  digressive  chap- 
ters 'in  critics  ami  criticism  and  on  madness, 
in  winch  the  thenrv  is  advanced  that  happiness 
consist*  in  being  well  deceived.  Its  most  fruit- 
f«il  fancy  is  of  the  sect  who  took  the  tailor  for 
their  idol,  and  held  the  universe  t« »  be  a  large 
suit  <^i  cl-ithes  —  the  germ  of  Carlvlc's  'Sartor 
Uesartits  '  Tin-  allegorical  narrative  presents 
the  fortunes  ■  i'  three  bribers,  Peter,  Martin 
pnd  Jack,  swindin^  respectively  for  the  Unman, 
the  Anglican,  a;  d  the  1  >issriitinir  chtirche* 
Their  father  on  his  dca'h-hed  bequeathes  them 
each  a  coat  with  two  virtue*:  "One  is,  that  with 
pood  wearing  they  will  last  you  as  Ion?  as  you 


live.  The  other  is,  that  they  will  gra 
same  proportion  with  your  bodies.* 
time  the  bovs  wear  their  coats  in  ac 
with  their  father's  will.  Later  they  > 
to  town  and  fall  in  love  with  the  thr 
then  most  in  reputation,  the  Duchess  < 
Madame  dc  Grands  Tit  res  and  the  < 
d'Orguci).  Desiring  to  be  in  the  fa 
violate  their  father's  will,  covering  ui< 
with  shoulder-knots,  silver  fringe  sum! 
embroidery.  Peter  becomes  dictatorial 
sists  on  being  addressed  by  his  brother 
Peter,  Father  Peter  and  finally  as 
Peter.  Martin  and  Jack  revolt  froku 
thority,  and,  in  token  of  repentance,  at 
remove  the  embellishments  from  the 
in  which  process  Martin,  re  forum 
moderation,  restores  his  garment  to  st 
like  its  original  state,  but  Jack  in  a 
fury  rends  his  from  top  to  bottom.  S 
scrtcd  that  he  had  written  as  a  good 
man,  ridiculing  onlv  Popery  and  Uisse 
wits  were  delighted  with  his  attack;  b 
Anglicans  were  alarmed  at  its  implicate 
it  is  undeniable  that  its  disgusting  cc 
and  brutal  levity  were  inimical  to  eve 
of  religious  reverence.  The  satire  was 
and  explained  by  William  Wotton ;  bui 
planations  were  maliciously  seized  u| 
made  to  serve  as  annotations  in  su 
editions.  As  an  old  man  Swift  is  said 
exclaimed:  "Good  God,  what  a  geniu 
when  I  wrote  that  book.0 

(Thc  Battle  of  the  Books,'  writt« 
1697,  was  Swift's  contribution  to  the 
literary  controversy  of  the  17th  cen 
garding  the  relative  merits  of  and 
modern  writers.  In  England  the  di 
was  rendered  rather  insignificant  by  the 
confusion  of  the  champions,  the  wits  of 
appearing  as  defenders  of  the  ancir 
the  great  classical  scholar  of  the  ; 
leader  of  the  moderns.  The  conflict  wu 
over  the  'Letters  of  Phalaris,  *  which  ; 
Ham  Temple,  in  his  *  Essay  Upon  the 
and  Modern  Learning >  (1692),  declare 
more  of  grace,  more  spirit,  more  fore 
and  genius  than  any  others  I  have  see 
ancient  or  modern* — yd  the  *Lei 
Phalaris,1  said  Temple,  is  one  of  the  t 
ancient  books  in  prose  that  we  possei 
liam  Wotton.  championing  the  moderns 
in  1694  with  ( Reflections  Upon  And 
Modem  Learning.  *  In  169?  Charle 
brought  out  an  edition  of  the  extolled 
in  behalf  of  the  ancients.  In  1697  Wot 
lished  a  second  edition  of  the  'Reflect! 
eluding  an  essay  by  the  learned  Rirhai 
ley,  showing  that  the  ( Letters  of  I 
were  forgeries  and,  relatively,  mod 
about  this  point  Swift  comes  in  with  t 
tie  of  the  Honks,1  written  for  the  de* 
the  ancients  and  in  support  of  his 
Temple,  the  immediate  object  being  to 
laughter  of  the  town  upon  Wotton  ar 
ley.  Swift  was  on  the  wrong  side  wit! 
to  the  Phalaris  question  and  with  re 
the  scholarship  of  the  enemy.  But  he 
a  flight  *>i  nicely  pointed  arrows 
pedantt \  and  snur-tempercd  criticism 
vanitv  and  egotism  of  the  modern  Sf 
the  (-nurse  of  the  dispute  between  thi 
and  the  Her  be  strikes  out  an  idea  and 
which  Matthew  Arnold  adopted  and  pof 
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as  the  epitome  of  his  gospel  of  culture  — 
*  sweetness  and  light9  Consult  lives  of  Swift 
by  Samuel  Johnson,  Sir  W.  Scott,  J.  Forster, 
H.  Craik,  L.  Stephen,  P.  M.  Simon,  etc;  also 
SaintsburVs  ( History  of  Criticism } ;  Spingarn's 
c Critical  Essays  of  the  Seventeenth  Century >: 
( Cambridge  History  of  English  Literature' 
(Vol.  IX).  Stuart  P.  Sherman, 

Professor  of  English,  University  of  Illinois, 

TALE  OF  TWO  CITIES,  A,  published 
in  18S9,  was  the  second  of  Dickens'  historical 
novels  and  is  to-day  more  popular  than   the 
author's    earlier    novel    of    the    same    kind, 
^Barnaby    Rudge>    (1841).    The    reason    lies 
partly  in  the  fact  that  the  French  Revolution 
is   a   more   permanently   interesting  historical 
event  than  the  anti-Catholic  agitation  and  the 
Gordon   riots  in   London.    The  chief  purpose 
of  the  novel  is  to  give  an  impression, —  in  this 
case  a  very  English  impression  with  its  roots 
in  the  anti-Napoleonic  tradition, —  of  the  days 
of  the  old  Regime  and  the  French  Revolution, 
in  which  cynicism,  arrogance  and  cruelty,  on 
the  one  hand,  and  uncouth ness,  violence  and 
guillotining,    on    the    other    hand,    were    the 
prominent   features.    No  account  is  suggested 
of  the  intellectual  causes  of  the  Revolution.    It 
is  a  picture  of  action.    The  turbulence  of  Paris 
compared  with   the  dignified  and  law-abiding 
ways  of  London  give  the  book  its  title.    The 
story  is  the  account  of  the  escape  from  France 
of  the  emigre,  Saint  Evremonde,  or  Charles 
Darnay,  of  his  return  to  France,  his  arrest,  con- 
demnation through  the  unwitting  evidence  of 
his  own   father-in-law,   Dr.   Manette,  and  his 
final  escape  through  the  self-sacrifice  of  Sid- 
ney Carton.    This  last  is  the  most  famous  part 
of  the   book,   both   ethically  and  episodically. 
Sidney  Carton,  the  real  hero,  takes  advantage 
of  his  resemblance  to  Charles  Darnay  to  mount 
the  scaffold  in  place  of  the  latter,  who  is  mean- 
while hurrying  disguised  to  England  with  his 
family.    The    story   is   a   moving   one   and  is 
almost  wholly  lacking  in  the  usual  humorous 
scenes  and  characters  of   the  author.    It  has 
been-  successfully  dramatized.    Certain  of  the 
scenes,  as  notably  the  flight  from  Paris,  the 
t      death  of  Carton,  and  the  women  knitting  in- 
differently   at    the    executions,    have    become 
famous.  William  T.  Brewster. 

TALENT,  the  name  of  a  weight  and  de- 
nomination of  money  among  the  ancient  Greeks, 
and  also  applied  by  Greek  writers  to  various 
standard  weights  and  denominations  of  money 
of  different  nations ;  the  weight  and  value  dif- 
fering in  the  various  nations  and  at  various 
times.  The  Attic  talent  as  a  weight  contained 
60  Attic  minae  or  6,000  Attic  drachmae,  equal  to 
56  pounds,  11  ounces,  British  troy  weight.  As 
a  denomination  of  silver  money  it  was  equal  to 
$1,220.  The  great  talent  of  the  Romans  is 
computed  to  be  equal  to  $500,  and  the  little 
talent  to  $375.  A  Hebrew  weight  and  denomi- 
nation of  money,  equivalent  to  3,000  shekels, 
also  receives  this  name.  As  a  weight  it  was 
equal  to  about  93^4  pounds  avoirdupois;  as  a 
denomination  of  silver  it  has  been  variously 
estimated  at  from  $1,500  to  $1,880. 

TALES  OP  THE  ARGONAUTS,  The. 

'The  Tales  of  the  Argonauts  *  is  a  volume  of 
short  sketches  collected  and  published  by 
[Francis]  Bret  Harte  in  1875;  but  the  title  is 
sometimes  loosely  applied  to  all  this  author's 


stories  of  early  California.  Nothing  in  the 
'Tales  of  the  Argonauts'  proper  quite  equals  in 
merit  cThe  Luck  of  Roaring  Camp,*  <The  Out- 
casts of  Poker  Flat*  and  ( Tennessee's  Partner,1 
which  had  appeared  in  an  earlier  collection ;  but 
(An  Iliad  of  Sandy  Bar,*  'How  Santa  Claus 
Came  to  Simpson's  Bar,*  and  some  others  have 
been  deservedly  popular.  The  Argonauts  are 
of  course  the  gold-seekers  of  1849  and  the  years 
immediately  following.  These  adventurers 
came  from  all  quarters  of  the  globe  and  all 
ranks  of  society,  and  they  had  in  common  only 
the  possession  of  the  strength  and  determina- 
tion necessary  to  reach  the  new  Colchis.  Here 
they  lived,  at  first,  wholly  free  from  the  con- 
ventional restraints  imposed  by  an  organized 
society,  and  each  man  showed  himself  for  what 
he  was.  Many  of  these  primitive  social  con- 
ditions still  existed  when  Harte  went  to  Cali- 
fornia in  1854,  and  they  made  a  great  impres- 
sion on  the  observant  boy.  He  did  not  use 
them  in  literature,  however,  until  he  was  able 
to  look  back  on  them  in  the  light  of  a  man|s 
experience.  Calif ornians  objected  that  his 
pictures  were  unreal;  but  they  give  the  im- 
pression of  essential  truth  to  life  —  an  impres- 
sion not  spoiled  by  his  persistent  habit  of 
showing  the  good  elements  in  even  the  lowest 
and  most  debased  characters.  Harte  occasion- 
ally seems  to  have  adopted  some  of  the  less 
fortunate  devices  of  Dickens,  but  his  manner 
was  chiefly  his  own.  He  lacks  literary  finish, 
though  he  was  painstaking  in  regard  to  style; 
but  in  these  early  tales  he  has  a  sure  command 
of  humor  and  pathos,  and  a  complete  mastery 
of  his  unique  material. 

William  B.  Cairns. 

TALES    OP   THE   CRUSADERS,   two 

novels  by  Sir  Walter  Scott,  respectively  entitled 
*The  Talisman }  and  cThe  Betrothed.* 

TALES  OP  A  GRANDFATHER,  a  col- 
lection of  stories  dealing  with  the  history  of 
Scotland,  by  Sir  Walter  Scott,  and  published 
in  four  series  in  1827-30. 

TALES  OF  HOFFMAN  (Les  Contes 
d'Hoffman),  Opera  comique  in  prologue  and 
three  acts  by  Jacques  Offenbach  (libretto  by 
Barbier),  first  produced  at  Paris,  10  Feb.  1881, 
several  months  after  the  composer's  death.  In 
spite  of  the  unparalleled  success  which  Offen- 
bach had  achieved  with  his  light-hearted,  clever 
and  unfailingly  melodious  operas  bouffes,  he 
evidently  desired  to  bequeath  to  posterity  a 
work  of  more  serious  artistic  import;  and  he 
spent  his  most  ambitious  efforts  and  years  of 
his  life  on  the  °Tales  of  Hoffman.*  As  his  end 
approached,  he  begged  the  manager  to  produce 
it  in  time  for  him  to  witness  the  premiere. 
While  he  did  not  live  to  see  it,  the  public  took 
to  the  work  no  less  heartily  than  to  the  operettas 
and  it  will  undoubtedly  outlive  them.  The  story 
is  novel  and  cleverly  put  together.  The  pro- 
logue shows  Hoffman  and  his  fellow  students  in 
Luther's  Inn  at  Nuremburg;  he  is  persuaded 
to  tell  of  his  three  love  encounters  and  these 
form  the  three  succeeding  acts.  The  opera 
ends  as  it  began,  Hoffman  acclaimed  a  hero  by 
his  admiring  friends.  Inspired  by  its  romance 
and  fantasy,  Offenbach  has  written  a  genuinely 
attractive  score,  which  displays  his  talent  for 
melody-making  and  ingenious  characterization 
at  its  best.  The  barcarolle,  in  the  second  act, 
once  heard,  is  never  to  be  forgotten.    Alone  it 
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would  have  made  the  opera,  but  there  are 
many  other  numbers  worthy  of  recall  —  the 
burlesque  ballad  of  Klcinzarh,  sung  by  Hoff- 
man in  the  prologue  and  epilogue.  Nicklausse's 
song  of  the  doll,  the  automaton's  song,  aLes 
oiseaux  dans  la  charmillc,"  Antonia's  romance, 
"Kile  a  fui,*  and  the  trio  finale  of  the  third  act. 
Offenbach's  treatment  of  the  dramatic  situa- 
tions is  always  clever  and  at  times  subtle.  The 
orchestration,  while  simple,  is  refined  and  the 
general  artistic  level  of  the  work  greatly  above 
that  on  which  he  was  usually  content  to  stand. 
In  Europe,  'Talcs  of  Hoffman*  has  been  pur- 
sued by  superstitious  fear  on  the  part  of  the 
managers  owing  to  the  fact  that  its  first  per- 
formance at  the  Ring  Theatre  in  Vienna  was 
the  occasion  of  a  conflagration  which  caused 
great  loss  of  life.  Its  revival  in  New  York  by 
Oscar  Hammcrstcin  in  1907  proved  that  its 
original  appeal  is  still  potent. 

Lewis  M.  Isaacs. 

TALES  OF  MY  LANDLORD,  a  name 
applied  to  four  scries  of  Scott's  novels,  the 
first  embracing  (01d  Mortality*  and  (Thc  Black 
Dwarf*;  the  second,  *Thc  Heart  of  Midlo- 
thian* ;  the  third,  *Thc  Bride  of  Lammermoor,* 
and  'A  Legend  of  Montrose';  and  the  fourth 
*  Count  Robert  of  Paris,*  and  *  Castle  Dangerous.' 

TALES  OF  A  TRAVELLER,  a  well- 
known  work  by  Washington  Irving,  published 
in  1824.  It  is  a  delightful  medley  of  humorous 
and  tragic  elements  and  the  author  himself  de- 
clares tnem  to  be  *moral  tales,*  with  the  moral 
"disguised  as  much  as  possible  by  sweets  and 
spices.* 

TALES  OF  A  WAYSIDE  INN.  The 
'Tales  of  a  Wayside  Inn,*  by  Henry  Wads- 
worth  Longfellow,  was  published  in  three 
parts,  in  1863,  1872  and  1873,  respectively.  The 
poet  followed  the  old  plan  of  presenting  a 
series  of  stories  as  told  by  different  persons — 
in  this  case  by  friends  of  the  author  who, 
though  they  were  not  named,  were  so  plainly 
characterized  as  to  be  easily  recognizable. 
Among  those  of  wider  fame  are  Ole  Bull,  the 
violinist,    and    Thomas    William    Parsons,    the 

?oet  and  translator  of  Dante.  The  "Wayside 
tin*  was  the  old  Red  Horse  Inn  at  Sudbury, 
20  miles  from  Cambridge  —  a  favorite^  resort 
for  parties  from  Harvard  College.  Kach  of 
the  three  parts  has  a  prelude  and  a  finale,  and 
there  are  interludes  which  link  together  the 
tales  and  introduce  the  narrators.  Most  of 
the  stories  were  derived  by  Longfellow  from 
his  wide  reading  —  many  of  them  from  the 
legends  of  continental  Europe,  a  tew  from 
American  sources.  The  *  Birds  of  Killing- 
worth*  was  developed  from  no  slight  a  hint 
that  it  may  fairly  be  said  to  be  of  the  poet's 
own  invention.  Longfellow,  while  not  a  poor 
Morv-trller,  was  hardly  at  his  best  in  narrative, 
particularly  in  narrative  with  vigorous  action, 
ami  ilu  'T.ilto  of  a  Wayside  Inn,'  taken  a>  a 
vi hole,  U  not  to  l>c  li>ted  among  his  most 
diMin^uis-hid  works.  A  few  of  the  Tales  have, 
however,  won  a  place  for  themselves.  Among 
thiM  are  •  Paul  Wrvere's  Ride,'  told  by  the 
1  .mullon!.  and  'Kimj  Robert  of  Sicily,*  which 
U  ascribed  to  the  Sicilian. 

Willi  am  B.  Caikns. 

TALESMAN.  From  the  Latin  talis,  such, 
or  of  such  a  kind  and  quality.  A  talesman  is 
a  juror  summoned  to  fill  up  a  panel  for  the 


trial  of  a  particular  case.    A  default  C 
appears  to  have  but  one  immediate  ft 
common  law,  that  is  to  select  tales  de 
standi  bus    (those   bystanders  who  arc 
tent)  in  sufficient  number  to  make  up 
A  number  of   statutes   forbid  summi 
standers   but    the   procedure   is   main* 
most  jurisdictions,  and  the  method  is  c 
legal   unless   forbidden  by  statute.     1 
pears  to  be  no  set  limit  as  to  the  « 
the  emergency  requiring  talesmen  bev 
of  the  panel  being  exhausted  and  del 
jurors  existing.     Talesmen  can  only 
moned    for  a   single   trial,   not    for   a 
Talesmen  are  considered  strictly  as  a 
jurors,  not  called  to   form  a  new  pa 
some   States   it   has   been   held  that   I 
may  be  made   up   entirely  of   talesim 
all  the  panel  has  been  discharged  or  I 
to  some  other  case  or  when  a  "challei 
array*  has  l>ecn  sustained,  but  such 
action  has  been  denied  and  the  usual 
employed  is  to  issue  a  new  venire. 

TALFOURD.  tal'ferd.  Sir  Th< 
English  poet:  b.  Reading,  26  May  \\,*9 
ford,  13  March  1834.  He  was  called  to 
in  1821,  but  in  early  life  mainly  suppor 
self    by    literary    labors,    as_  a    contril 
various  periodicals.     In  1835  and  1837 
returned  to  Parliament  as  one  of  the  t 
for  Reading;  and  between  these  years  | 
at  Covent  Garden  his  tragedy  of   *Ioi 
tragedies    subsequently    written    by    hi 
^hc  Athenian  Captive*;  '(ilcucoe,  or 
of  the  Macdonalds  * ;  and  the  'Castihari 
of  these  had  the  same  success  as  the 
a  dramatist  his  excellence  lies  more  « 
of  language  and  sentiment  than  in  p 
dramatic  action.    In  1849  he  was  raise 
bench    in     the   Court   of    Common   PI 
knighted.     He  died  suddenly  while  ch; 
grand  jury.    Besides  the  dramas  above 
to,    he    was   the   author   of    'Life   of 
Lamb*    (1837);  and  the  same  in  a  n 
larged  edition  (1848). 

TALIAFERRO,  tol'I-ver.  William 
American    soldier    and    lawyer:    h.    B 
Gloucester  County,  Ya.,  28  Dec.  1822; 
27   Feb.    1898.     He  was  educated  at 
and  at  William  and  Mary  College,  beii 
uated  from  the  latter  in  J841.    He  tl 
law,  and  was  engaged  in   the  pracm.i 
profession  until  1847.  when  he  became 
in   the    Cnitcd  States   infantry;    later 
promoted  major;  and  in  August  1848  * 
tered   out   and   roumed   his   law    prai 
the  outbreak  of  the  Civil  War  he  heca 
in  the  provisional  army  of   Yirginik, 
he  was  promoted  brigadier-general  in  t 
federate  army  and  in  1865  major-gene 
commanded  at  Gloucester  Point,  Va.,  I 
in  mo^t  of  the  battles  of  the  Army  of  I 
Virginia  until  March  1863.  when  he  jr 
charge  of    the  district   of   Savannah, 
July   1H|>3  he  w;i>  in  command  of  th 
ami  <Ufeii>es  on   Morris  Island,  ai 
defended   Fort  Wagner   (q.v. )   agaa«». 
bined  land  and  naval  attack.     Later 
I'oniuiaiui   ot    the   district   of   Bout1 
After  the  war  he  \\a*  elected  to  the 
lature  and  served  10  years  durina 
>t ruction   period.      He    was    pn 
Masonic   fraternity  and  was  fii«mu 
the  Masons  of  Virginia  in  1876-77. 
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1£S IN,  British  bard  or  minstrel  of 
entury.  To  him  are  attributed  about 
,  which  many  critics  consider  of  later 
Consult  Skene,  <Four  Ancient  Books  of 
1868)  ;  Guest,  <Mabinogion>  (1877). 

!M,  ta-lem',  an  island  of  the  Philip- 

the  centre  of  the  Bay  Lagoon,  Luzon. 

from  a  peninsula  on   the  southern 

the  province  of  Rizal  by  a  channel 
If  a  mile  wide;  length  from  north  to 
i  miles;  width,  four  miles;  area,  20 
iles.  *A  central  mountain  range  tra- 
e  island  from  north  to  south;  there 
es  along  the  coast  on  each  side.  Build- 
*  is  obtained  in  the  mountains  and 
fanila. 

POT,  a  palm  (Corypha  umbraculifera) 
i  and  India,  remarkable  for  possessing 
jst  inflorescence  of  any  plant.  The 
cylindrical  trunk  takes  over  50  years 

its  full  height;   during  30  of  those 

leaves  spring  from  near  the  ground, 
ward  the  palm  grows  rapidly  until  it  is 
ill.  It  then  sends  up  from  the  centre 
:rown  a  gigantic,  pyramidal  flower- 
vith  a  main  rachis  over  30  feet  long, 
zen  branches  reaching  so  far  out  that 

of  the  panicle  also  is  about  30  feet 
These  branches  terminate  in  many 
s  and  twigs,  and  are  covered  with 
100,000  greenish-yellow,  dioecious  bios- 
ich  have  so  powerful  and  disagreeable 
:hat  the  tree  is  often  cut  down  at  this 
s  soon  as  the  tree  begins  to  bloom  the 
ide,  and  by  the  time  the  flowering 
ibout  a  month)  has  ended,  they  have 

fallen  off,  leaving  the  bare,  ringed 
wned  only  by  the  inflorescence.  After 
ime  the  fruits,  which  arc  inedible,  are 
and  fall  in  great  quantities,  and  the 
;e  dies  down,  having  lived  to  produce 

single  exhausting  crop, 
taves  also  are  gigantic,  one  alone  being 
)f  sheltering  10  persons  comfortably. 
e  prickly  stalks  six  or  seven  feet  long 
more  or  less  circular,  with  radiating 
le  texture  and  strength  of  rattan,  and 
arrow  segments  which  are  joined  to- 
sarly  to  the  tips,  and  can  be  folded 
n.  They  can  be  easily  marked  with 
joint  and  are  used  as  writing  material 
extent  by  the  natives  and  Buddhists. 

of  coriaceous  texture  when  dry,  and 
ble  for  thatching  houses,  for  umbrel- 

and  basketry,  and  are  carried  before 
e  of  rank.  In  times  of  famine  the 
re  felled,  for  the  sake  of  their  pith, 
xluces  a  kind  of  sago. 
SAY,  ta-Ie'si,  Philippines,  pueblo, 
of  Cebu,  on  the  east  coast,  six  miles 
t  of  Cebu,  the  provincial  capital.  It  is 
rt  branch  of  the  coast  highway  con- 
t  with  towns  to  the  north  and  south. 
00. 

are  also  two  smaller  pueblos  of  the 
Tie:  (1)  in  the  province  of  Ambos 
s,  Luzon,  two  miles  northwest  of 
p.  3,560;  (2)  in  the  province  of  Ba- 
.uzon,  on  tne  north  shore  of  Lake 
(Taal),  26  miles  north  of  Batangas; 

a  pass  from  Batangas  to  Cavite;  the 
ustry  is  Ashing;  pop.  8,200. 

SMAN,  a  small  object  presumed  to 
n  astrological  or  mystical  charm  that 
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may  protect  or  guard  the  owner  in  some  way. 
It  was  usually  of  stone  or  metal  and  bore  an 
engraved  figure,  and  gained  its  suggested. value 
because  of  certain  ceremonies,  at  some  particu- 
lar moment,  as  at  the  culmination  of  a  certain 
star  or  at  the  conjunction  of  certain  planets. 
The  talisman  was  supposed  to  exercise  super- 
natural influences  over  the  bearer  or  owner,  par- 
ticularly in  averting  disease.  The  nature  of 
the  talisman  has  been  very  different  among  dif- 
ferent nations.  The  Egyptians  made  use  of 
images  of  their  gods  and  of  sacred  animals, 
such  as  the  ibis  and  the  scarabaeus;  the  Jews 
used  the  phylacteries  inscribed  with  passages 
from  the  Old  Testament  (a  section  of  the  cabala 
is  devoted  to  teaching  the  construction  of  talis- 
mans) ;  the  Greeks  used  little  tablets  having 
written  upon  them  various  magical  words,  such 
as  the  Ephesian  words,  or  those  written  on 
the  feet,  the  girdle  and  the  crown  of  the  statue 
of  Artemis  at  Ephesus;  the  Romans  employed 
various  idols,  which  they  suspended  upon  the 
body  by  chains;  the  Arabians  and  Turks  made 
use  of  sentences  from  the  Koran;  and  we  also 
find  in  the  East  medals  of  particular  metals 
struck  under  a  "particular  constellation  and 
marked  with  magical  signs.  In  the  Middle 
Ages  astrology  and  the  knowledge  of  the  vir- 
tues of  talismans  and  amulets  formed  an  im- 
portant part  of  medical  science ;  and  the  quacks 
of  modern  times  sometimes  have  recourse  to 
similar  means.  The  talisman  differs  from  the 
amulet,  in  that  it  does  not  require  to  be  worn 
or  carried,  but  like  Aladdin's  lamp  will  work 
wonders.    See  Fetish. 

TALKING.  MACHINE.  The  wonderful, 
though  natural,  growth  in  popularity  of  the 
talking  machine  has  caused  its  manufacture 
and  sale  in  the  few  years  that  have  passed  since 
its  perfection  to  become  a  truly  great  industry. 
Its  utility  for  entertainment  purposes  in  the 
home  no  doubt  aids  in  the  absorption  of  most 
of  the  instruments  constructed  in  the  compet- 
ing factories,  but  the  use  of  talking  machines 
in  commercial  life  (dictaphone  perhaps  in  par- 
ticular), greatly  aids  the  numerical  demand  and 
it  is  found  a  valuable  aid  in  teaching  foreign 
languages.  History  mentions  talking  machines 
as  early  as  the  13th  century,  when  Albertus 
Magnus,  the  philosopher  and  scholar,  is  said 
to  have  produced  a  mechanism  that  reproduced 
the  human  voice.  A  queen  of  Sweden  is  said 
to  have  had  a  head  which  talked  automatically 
in  Hebrew,  Greek,  Latin  and  French.  The 
Reverend  John  Wesley  writes  in  his  journal  at 
date  26  April  1762,  that  he  saw  an  invention  at 
Lurgan,  Ireland,  of  startling  capabilities.  It 
was  "an  automaton  of  an  old  man  in  a  case 
over  against  a  clock  .  .  .  Every  time  the 
clock  struck  he  opened  the  door  with  oue  hand, 
drew  back  the  curtain  with  the  other,  turned 
his  head,  .  .  .  then  said  with  a  clear,  loud 
articulate  voice,  (Past  one,  two,  three1  and  so 
on."  The  invention  was  contrived  by  a  man 
named  Miller.  But  so  many  visitors  called 
from  foreign  parts  to  see  this  wonder,  and  no 
one  offered  to  purchase  it,  that  it  took  up  his 
time  so  much  he  nearly  failed  in  business  and 
he  atook  the  whole  machine  to  pieces*  This 
Miller  told  the  preacher  later  he  had  made 
very  successful  experiments  and  could  make  a 
man  who  could  talk  and  sing  hymns,  but  he 
was  too  busy  on  other  work.  In  1783  Abbe 
Mical   presented   to   the   French   Academy  of 
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Sciences  an  invention  that  talked,  hut  he  later 
broke  it  up,  having  religious  scruples. 

In  1877  Thomas  Alva  Edison  brought  out 
his  first  talking  machine.  The  contrivance  was 
of  the  simplest,  being  mcrelv  a  steel  point  fixed 
to  the  centre  of  a  flexible  disc  and  a  revolving 
cylinder  behind  the  point.  It  was  first  dis- 
played in  Paris.  The  invention  was  enclosed 
in  a  little  box  about  a  foot  square  and  the  rec- 
ord was  made  on  a  piece  of  tin-foil.  As  a 
wonderfully  clever  toy  sold  at  small  expense  it 
created  great  admiration.  In  1888  Kdison  con- 
structed his  phonograph  with  its  diaphragm 
having  the  lateral  movement  instead  of  the  cyl- 
inder and  the  sheet  of  tin- foil  was  discarded 
in  favor  of  a  cylinder  of  wax,  the  vibrations 
Inring  recorded  with  a  tiny  chisel.  Edison  is 
said  to  have  gained  his  incipient  conception  of 
a  talking  machine  while  working  with  auto- 
matic telegraphs  operating  at  high  speeds.  He 
made  some  experiments  with  embossed  strips 
impressed  with  dashes  and  dots  thereon  which 
were  moved  rapidly  beneath  a  stylus  to  vibrate 
it.  He  observed  the  stylus  made  audible 
sounds  while  vibrating,  and  as  the  great  inven- 
tor never  passed  by  mechanical  facts,  however 
trivial  they  might  appear  to  the  ordinary  in- 
vestigator, he  became  interested  in  this  curious 
sound  phenomenon.  He  was  about  this  time 
working  on  telephone  experiments  and  the  idea 
of  a  new  sound  developer  occurred  to  him  as 
a  possibility.  The  conception  of  developing  a 
talking  machine  soon  grew  in  his  mind  and 
under  his  expert  hands  he  soon  had  his  first 
talking  machine  —  getting  his  first  patent  19 
Feb.  1878.  No.  200,521.  with  its  tin-foil  records. 

The  graphopbone  was  an  outcome  of  much 
experimentation  by  lal>oratory  experts  and  at 
its  inception  the  sewing  machine  was  becoming 
a  highly  popular  home  machine.  Therefore 
the  manufacturers  at  first  used  the  sewing- 
machine  stand  (frame,  treadle  and  table  top) 
in  their  first  output,  as  motive  power  which  was 
manufactured  in  the  Fast  Bridgeport  vacated 
building  of  the  Home  Sewing  Machine  Com- 
pany. It  met  with  poor  success  and  the  spring 
motor  was  invented  which  made  it  portable  and 
sales  grew  rapidly.  Next  the  cylinder  form*  of 
record  was  discarded  for  the  disc  form  of 
record.  The  listener  had  been  using  a  pair  of 
tubes  for  the  ears  these  gave  way  to  the  horn 
for  the  dissemination  of  the  sound  leaving  the 
ears  naked  and  the  sound  audible  at  a  distance. 
Later  again  the  ungainly  horn  and  all  the 
mechanism  was  enclosed  in  a  box  or  a  cabinet. 

Emil  Berliner  invented  the  gramophone 
aparatus  in  1W2  with  a  smoked  disc  and 
stylus  to  produce  sound  vibrations.  Sec 
Gramophone,  (iRArunnmNK,  Piionockai-ii.  etc. 

TALL  FESCUE.  See  C.rassks  in  hie 
I'niikh   St  at  i- s. 

TALL  OAT-GRASS.  See  Grasses  in  ime 
I'nitfh  Statfs. 

TALLADEGA,  tal-a-dc'ga,  Ala .  city, 
county- Mat  of  Talladega  G  unit  v.  on  the 
Southern,  tin-  lliiiniiik'ham  ami  Alabama,  the 
Louisville  and  Xaslnillc  and  Atlanta,  Birming- 
ham and  Allan  lie  railroad",  about  7<)  miles  east 
nt  Birmingham  and  100  miles  north  of  Mont- 
gomery In  the  place  when  the  cilv  now 
s'.ands.  General  Jackson  hail  an  encounter  in 
l.MJ  with  a  law  band  of  Cherokee  warriors. 
Jackson  was  victorious.    The  city  is  in  a  fer- 


tile agricultural  region,  in  which  there  is  alio 
considerable  mining.    The  chief  industrial  es- 
tablishments   arc    three    cotton    factories,   two 
machine    shops    and    grist    mills,    the   $200,000 
chemical  plant,  cot  ton  seed -oil  mill,  three  lumber 
and  planing  mills.  There  is  considerable  trade  in 
grain  and  cotton.    The  educational  institutions 
are    the    Svnodical    Female    College.    Alabama 
Academy   for  the  Blind,  Alabama   School  for 
the  Ocaf-Mutcs,  Alabama  Institution  for  Deaf. 
Dumb  and   Blind  Colored  Children,  Talladep 
College   (colored),  opened  in   18fj0.  under  tar 
auspices    of    the    Congregational    Church,   and 
public  schools.    There  arc  several  churches  and 
one  orphanage.    The  two  national  hanks  have 
a    combined    capital    of    $150,000,    State    hank 
$50,000,  deposits  over  $1,000,000.     Pop.   abort 
5.854. 

TALLADEGA,  Battle  of,  in  the  War  of 
1812.  On  7  Nov.  1813,  four  days  after  the 
tattle  at  Tallishatchee  Jackson  learned 
that  160  friendly  Creek  Indians  in  Lashlys 
Fort  at  Talladega,  about  JO  miles  south  of 
Fort  Strothcr,  were  besieged  by  1,060  hostile 
warriors  and  were  in  danger  of  capture.  Ac- 
cordingly, with  1,200  infantry  and  800  cavalry. 
he  set  out  and  on  the  9th  had  approached 
within  80  yards  of  the  Indians  before  he  vat 
discovered.  Jackson  arranged  his  plan  of  bat- 
tle so  that  the  Indians  would  be  surrounded, 
but  in  the  fight  three  companies  of.  militia  gave 
way  and  allowed  many  Indians'  to  escape. 
Jackson's  victory  was  decisive.  290  of  the 
enemy  being  found  dead  on  the  field  while  fab 
own  loss  was  15  killed  and  85  wounded.  Jack- 
son returned  to  Fort  Strothcr  10  November 
where  he  was  forced  to  remain  idle  until  the 
battle  of  Kmuckfaw  (q.v.).  Consult  Bracken- 
ridge,  H.  M.,  *  History  of  the  Late  War,'  ■» 
190-191;  Lossing,  <\Yar  of  1812.*  pp.  763-766; 
Wiley  and  Rines,  *The  United  States,'  Vol  V, 
pp.  448— W;  biographies  of  Jackson  by  Partoi 
(Vol.  I.  pp.  440-444);  Buelf  (Vol.  I.  pp.  306- 
310)  and  Frost  (pp.  142-346). 

TALLADEGA     COLLEGE,     located 

Talladega,  Ala.     It  is  open  to  all  persons  v 
out  regard  to  color  or  race,  but  is  practi 
for  the  education  of   the  negro  race,  anu 
work  is  arranged  to  meet  their  needs.     It  * 
founded   in   1867  by  the   American    Missiot 
Association     (Congregational),    aided    bv 
Frcedman's   Bureau;  and  was  the  first 
open  to  colored  pupils  in  Alabama;  the  Lu. 
was  obtained  in  1869.     A   farm  was  bo 
1877,  additions  to  it  were  made  in  1887  aim 
until   the   laud   owned   by   the   college   in 
alvmt  S(X)  acres.    The  college  is  coeduc 
and   aims   to   secure   the   best   dcveloprntm 
social  character  by  the  association  of  stnde 
oi'  U>th  sews  under  the  same  general  di 
and  careful  supervision.     The  college  org*n 
tiou  includes  seven  departments.    The  the 
cal   department   offers   three  courses,   the  «. 
steal  c/mr>e  including  the  study  of  the  Bi 
Hebrew   and   (J reek,   leading   to   the  degr«.  ws 
I ).!).;    the    English    course,    the    same   as  tit 
classical  without  the  study  of  the  Bible  in  tit 
original   language*;    the    Bible   training  coorst 
of  two  year-,  including  almost  entirely  special 
stud\  of  the  l'.iMe  without  the  other  studios  of 
the  usual  theological  course.     The  college  de- 
part men  t  offer*  two  courses,  the  classical  aoi 
the  scientific,  leading  to  the  degrees  of  A.BL 
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,;  and  the  college  preparatory  depart- 
&  two  corresponding  courses  of  three 
littering  only  in  the  last  year.  The 
course  requires  four  years'  work  bc- 
9  grammar  grades,  the  first  year  being 
e  as  the  first  year  of  the  college  pre- 
;  it  includes  practice  work  in  the  pri- 
id  intermediate  grades.  In  the  depart- 
music  singing  lessons  are  a  part  of  the 
im  in  all  grades,  in  addition  to  which 
more  advanced  work  in  vocal  music  and 
>forte.  Industrial  training  has  always 
attention  at  the  college.  Students  do 
ter  part  of  the  work  on  the  farm  and 
:are  of  the  dormitories,  laundry,  etc., 
ve  the  day  to  this  work  and  study  in 
isses.  There  are  also  printing  and  car- 
vork  provided;  student  labor  has  had  a 
the  erection  of  most  of  the  buildings. 
t  groups  of  girls  in  the  college  depart- 
ve  entire  charge  of  the  housekeeping  in 
ttage,   the  girls'    industrial   house.    In 

to  this  instruction  is  given  the  boys 
Jiird  to  seventh  grades  in  woodwork- 
drafting,  in  the  eighth  grade  in  forg- 
l  to  the  girls  in  the  third  to  seventh 
in  sewing  and  dressmaking  and  in 
hth  grade  in  cooking.  Instruction 
given  to  students  in  the  preparatory 
mal  departments  in  agricultural  sub- 
ind  in  nurse  training.  The  col- 
ildings    are    situated    on    high    ground 

I  a  mile  from  the  city;  they  include 

Hall  (the  main  college  building), 
Hall  (theological  building),  Foster  Hall 
's  dormitory),  Stone  Hall  (men's  dor- 

Cassedy  School  (primary  and  inter- 
grades),  Foy  Cottage  (girls'  industrial 
the  Slater  Shop  (for  boys'  industrial 
a  library  building,  the  De  Forest  Me- 
gapel, also  the  laundry,  printing  office 
jses  for  teachers.  The  college  ranks 
he  leading  negro  educational  institutions 
outh,  and  has  won  the  respect  and  con- 
>f  the  white  men  of  the  community.  Its 
ve  funds  in  1917  amounted  to  $256,000; 
o  assisted  by  the  American  Missionary 
tion;  the  library  contained  16,500  vol- 
the  students  numbered  707,  and  the 
40. 

XAHASSEE,  tal-a-has'e,  Fla.  city, 
►f  the  State,  county-seat  of  Leon  County, 

Dixie  highway  and  the  Old  Spanish 
ighway,  on  the  Georgia,  Florida  and 
a  and  the  Seaboard  Air  Line  railroads, 
is  east  of  Pensacola,  Fla.,  and  163  miles 

Jacksonville.    It  is  in  an  agricultural, 

fruit-growing  region  and  ships  con- 

c  fruit.    The  chief  industries  are  cotton 

;ses,  cotton  gins,  railroad  shops,  novelty 

and    cigar    factories.     There    are    10 

six   of   which  are   for   the   colored 

/he  educational  institutions  are  Florida 
ollege  for  Women  which  has  a  teachers' 
school  attached,  founded  in  1857;  West 

Seminary,  University,  founded  in  1884, 
i  public  schools  for  white  and  colored 
i.    There  are  three  libraries.    Tallahas- 

five  banks,  three  State  banks  and  two 
hanks,  capital  $220,000;  surplus  $56,250. 
ter-snpply,  for  domestic  purposes,  comes 
rtesian  wells.  The  city  owns  the  gas, 
md  electric  light  plants.    Franchise  for 


an  electric  street  and  intern rban  railway  was 
granted  in  1916.  Temperature  in  summer 
ranges  from  82°  to  98  .  Tallahassee  is  21 
miles  from  Saint  Marks  on  the  Gulf,  where 
there  is  fresh  and  salt  water  fishing;  much 
large  game  still  abounds  in  this  section.  Pop. 
about  7,000. 

TALLAHATCHIE,  tal-a-hach'i,  a  river 
which  has  its  rise  in  Tippah  County,  in  north- 
ern Mississippi,  flows  southwest,  and  unites  at 
Greenwood  with  the  Yocona  to  form  the  Yazoo 
River.  It  is  about  220  miles  long  and  navigable 
for  100  miles. 

TALLAHATCHIE,  Battle  of,  in  the  War 
of  1812.  When  news  of  the  massacre  at  Fort 
Mims  (q.v.)  30  Aug.  1813  reached  Nashville. 
Tenn.,  Gen.  Andrew  Jackson  (q.v.)  collected 
2,500  infantry  and  1,000  cavalry,  crossed  Ten- 
nessee into  what  is  now  Alabama,  on  23  Oct. 
1813  established  a  camp  called  Fort  Deposit 
and  early  in  November  reached  the  headwaters 
of  the  Coosa.  Learning  that  the  Indians  had 
posted  themselves  at  Tallishatchec  on  the  south 
side  of  the  Coosa,  about  13  miles  distant,  Jack- 
son sent  Col.  John  Coffee  with  920  troops  to 
destroy  them.  By  a  rapid  march  Coffee  reached 
the  Indian  camp  3  November  and  was  boldly 
charged  by  the  Indians  but  repulsed  them  and 
killed  all,  about  200  in  number,  with  a  loss  to 
himself  of  5  killed  and  41  wounded.  Jackson 
then  moved  toward  Talladega  (q.v.).  Consult 
Brackenridge,  H.  M.,  ( History  of  the  Late 
War,>  (p.  190) ;  Fay,  H.  A.,  'Official  Accounts' 
(pp.  143-145);  Lossing,  (War  of  1812>  (pp. 
758-763)  ;  Wiley  and  Rines,  <The  United  States' 
(Vol.  V,  pp.  447-448)  ;  biographies  of  Jackson 
by  Parton  (Vol.  I,  pp.  43(W38),  Bucll  (Vol. 
I.  pp.  302-304)  and  Frost  (p.  132  et  seq.). 

TALLAPOOSA,  tal-a-poo'sa,  Ga.,  city  in 
Haralson  County,  on  the  Southern  Railroad 
near  the  Alabama  line,  about  53  miles  west  of 
Atlanta.  It  is  in  an  agricultural  region,  in  the 
vicinity  of  pine  forests.  There  is  considerable 
iron  ore  in  the  vicinity  and  near  the  city  are 
large  vineyards.  Its  industries  are  connected 
with  the  culture  and  shipping  of  grapes,  with 
cotton,  farm  and  lumber  products,  and  mining. 
There  are  banking  facilities  and  newspapers. 
Pop.  3,000. 

TALLAPOOSA,  a  river  which  has  its  rise 
in  Paulding  County,  Ga.,  and  flows  southwest 
into  Alabama.  It  unites  with  the  Coosa  about 
five  miles  north  of  Montgomery  and  forms  the 
Alabama  River.  It  is  about  245  miles  long  and 
navigable  for  40  miles. 

TALLEGALLA.     See  Megapodes. 

TALLEYRAND-P&RIGORD,  tal-a-ron 
(Eng.  tal'i-rand)  pa-re-gdr',  Charles  Maurice 
ac,  French  diplomatist:  b.  Paris,  13  Feb.  1754: 
d.  there,  17  May  1838.  Although  the  eldest  of 
three  brothers  he  was,  in  consequence  of  lame- 
ness, prevented  from  entering  the  army  and 
destined,  against  his  will,  for  the  priesthood. 
He  commenced  his  studies  at  the  College  d'Har- 
court,  continued  them  at  the  Seminary  of  Saint 
Sulpice  and  at  the  Sorhonne,  and  completed 
them  at  Rheims,  where  an  uncle  of  his  was 
archbishop.  His  life  of  restless  activity  is 
naturally  divided  into  three  parts :  namely,  from 
his  consecration  as  bishop  (1789)  to  his  banish- 
ment by  the  Convention;  from  that  period  to. 
tile  Peace  of  Paris  1815;  and  from  the  return* 
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of  constitutional  government  to  his  death.  In 
1780,  when  only  26,  he  was  appointed  general 
agent  to  the  cfcrgy,  and  in  1789  he  was  con- 
secrated bishop  of  Autun.  As  he  found  his 
spiritual  functions  inadequate  to  satisfy  his 
ambition,  he  attached  himself  to  Mirat>cau,  then 
connected  with  the  Minister  of  Finance,  Ca- 
lonue.  Here  his  political  career  began  Mirahcau 
recommended  the  abbe  to  the  Minister.  Hith- 
erto Talleyrand,  at  the  court  of  Versailles, 
had  displayed  all  the  qualities  of  a  polished, 
witty  and  gallant  courtier.  But  he  now  left 
the  court  party  and  joined  the  Republicans,  and 
on  the  meeting  of  the  States-General  was  elected 
deputy  for  Autun,  and  voted  soon  after  they 
opened  for  merging  the  three  estates  into  one 
national  assembly.  In  vain  the  court  tried  to 
stop  him  in  his  career.  After  the  storming  of 
the  Bastille-  he  was  chosen  by  the  national  as- 
sembly one  of  the  committee  which  was  to  is- 
sue an  account  of  their  proceedings.  His  popu- 
larity was  greatly  increased  by  the  leading  part 
which  he  took  in  urging  the  confiscation  of  cler- 
ical property.  At  this  time  he  founded,  in  con- 
cert with  Lameth,  Barnave,  Lafayette,  Mira- 
boau,  Sieves,  and  Sailly,  the  Society  of  the 
Friends  of  the  Constitution,  out  of  which  the 
Jacobin  Club  afterward  arose.  He  soon  retired 
from  it,  however,  as  too  extreme,  and  in  1789 
founded  the  society  known  as  the  Club  des 
Feu i Hants.  Here  he  exerted  himself  for  a  mon- 
archy, surrounded  by  democratic  institutions. 
On  16  Feb.  1790,  he  was  elected  president  of  the 
national  assembly,  and  on  14  July  of  that  year, 
the  first  anniversary  of  the  fall  of  the  Bastille, 
presided  in  that  capacity  at  the  memorable 
solemnity  of  national  federation  in  the  Champ 
de  Mars.  About  this  time  he  was  the  au- 
thor of  various  important  administrative  pro- 
posals, a  registration  scheme  which  was  adopted, 
and  forms  the  basis  of  that  still  in  force  in 
France,  and  a  plan  of  a  system  of  public  edu- 
cation which  was  of  great  service  to  the  sub- 
sequent assemblies  which  took  up  the  problem. 
When  the  civil  constitution  of  the  clergy  was 
framed  he  gave  his  adhesion  to  it  and  he  or- 
dained the  first  constitutional  clergy.  For  this 
he  was  immediately  excommunicated  by  a  Papal 
brief,  and  embraced  the  opportunity  to  renounce 
his  episcopal  functions  (April  1791).  On  two 
occasions  in  1792  he  was  sent  to  London 
charged  with  diplomatic  functions,  although 
bearing  no  official  position.  After  his  return 
on  the  second  occasion  (August  1792),  he  was 
accused  of  cherishing  royalist  sympathies  but 
Damon  rescued  him  and  sent  him  back  to  Lon- 
don (September).  But  the  charges  against  him 
gaiiud  strength;  and  by  a  decree  of  the  Con- 
vention he  was  placed  on  the  list  of  emigrants, 
which  precluded  his  return  to  France.  His 
mwir  under  the  Directory  was  now  forever 
ost.  although  by  the  intervention  of  Madame 
tie  Stai-1  the  decree  against  him  was  recalled  in 
l?1'?  After  his  arrival  in  Paris  the  opposition 
which  he  met  with  from  Carnot  prevented  him 
from  being  employed,  and  kept  him  in  bad  odor. 
At  last,  by  exerting  himself  in  the  Constitutional 
Club,  he  Micccrded  in  17c>7  in  gaining  the  Min- 
istry uf  Foreign  Affairs;  but  being  suspected  of 
ktepinir  up  an  understanding  with  the  agents  of 
l.cui-  Will  he  was  obliged  to  resign  in  July 
IT1*',  and  his  downfall  as  a  republican  was  com- 
plete. But  he  had  early  recognized  Bonaparte 
as  the  coming  man  in  France  and  after  the  lat- 
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ter's  return  from  Egypt  did  much  towar 
ing  on  the  critical  event  of  the  18th  n 
(10  Nov.  1799),  when  the  Directory  f. 
Consulate  began.  Appointed  Minister  ot 
Affairs,  he  took  the  lead  in  the  negott 
the  Treaties  of  Luncville  and  Amiens. 
he  married  a  Mrs  Grand,  with  whom 
l»een  living  for  some  years.  They  sepa 
1815.  He  became  an  uncompromisi  o 
of  the  Napoleonic  idea,  was  a  chief  b. 
the  murder  of  the  Due  d'Enghicn  iu 
and  after  the  establishment  of  the  en 
18(M  was  appointed  to  the  office  of 
chamberlain.  In  December  1805,  after 
elusion  of  the  campaign  against  Ai 
negotiated  the  Peace  of  Prcsburg,  am 
following  year  exerted  himself  for  the  c 
of  Louis  Bonaparte  to  the  Dutch  thro 
6  July  1806,  he  was  created  Prince  of  Be 
After  the  battle  of  Jena  he  was  very  ad 
concluded  the  Peace  of  Tilsit  with  R 
Prussia  (July  1807).  From  this  ti 
what  cause  is  not  well  known,  a  cooluc 
between  him  and  Napoleon,  and  he 
and  more  marked.  In  1808  he  seen...*, 
a  Royalist  committee,  and  in  conjunct! 
Fouche  began  to  intrigue  for  Napoleon' 
fall.  On  the  first  news  of  the  unsn 
issue  of  the  Russian  expedition,  he  plac 
self  in  communication  with  Louis  XVII] 
the  Congress  of  Chatillion,  received  the*] 
of  Russia  into  his  hotel,  and  on  1  Ap 
established  a  provisional  government, 
himself  at  the  head  of  it,  and  procurei 
Icon's  abdication.  He  afterward  exerted 
very  effectually  in  re-establishing  Louis 
on  the  throne  of  his  ancestors.  He  wa 
Congress  of  Vienna  when  news  arm 
Napoleon  had  landed  from  Elba.  He  t< 
in  the  declaration  then  issued  charai 
Napoleon  as  a  disturber  of  the  peace, 
in  1815  the  Allies  again  entered  Paris  I 
became  president  of  the  council  with  ti 
folio  of  Foreign  Affairs;  but  as  he  rci 
sign  the  second  Peace  of  Paris  he  gav 
resignation. 

With   the   commencement  of  cons 
government  in  France  and  the  internal 
connected  with  it  Talleyrand's  principle 
was  properly  concluded.    In  the  first  * 
the  Restoration  he  often  appeared  at 
and  gave  good  counsel,  of  which  th*  > 
party  made  no  use.     In  the  house  of  | 
often  voted  with  the  opposition,  defen 
freedom  of  the  press,  and  condemned  ti 
ish  campaign  of  1K23. 

When  he  saw  the  rocks  on  which 
ration  would  be  wrecked  he  retired 
(ay,  keeping  open  house,  and  giving  •  ^ 
reception   to  all  who  had  distinguish* 
sches  either  by  literary  or  political  sen 
his    social    intercourse   Talleyrand   alw 
bibited  the  grandee  of  olden  times.     N 
indolent  he  worked  as  little  as  possible 
was   well   acquainted  with   the  art  of 
other »  to  account  and  netting  them  to  * 
him.     In   ordinary   business  he  man 
ease,    and    skilfully    skimmed    the    Su. 
things,   but   he   did   not   possess  the 
speaking  on  the  spur  of  the  morneiu 
nor  taut  emergencies.     Prohably  this  d« 
him  to  the  adoption  of  one  of  his  fm 
axioms,  never  to  explain  one's  self 
ment.    He  was  accustomed  to  say,  i 
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been  often  said  long  before  him, 
uage  had  been  given  to  man  to  en- 
to  conceal  his  thoughts.  On  the  occa- 
le  July  Revolution  of  1&30  he  at  first 
rely  aloof.  Louis  Philippe,  however, 
cepting  the  throne,  asked  his  advice, 
ved  the  short  answer  that  he  should 
When,  "by  the  revolutions  in  Belgium 
nd,  in  connection  with  other  circum- 
the  July  throne  became  endangered, 
d  at  last  came  forward,  and  finally 
lg  the  old  dynasty  and  his  own  work 
th  Louis  Phillippe  for  the  maintenance 
ace  of  Europe.  In  September  1830  he 
Ambassador  to  London,  and  made  all 
exertions  calculated  to  show  off  the 
intentions  of  the  July  dynasty.  To 
ly  was  it  owing  that  Austria  and  Prus- 
!  the  conferences  of  the  three  powers 
d  decided  the  fate  of  Greece,  and  that 
Uess  protocols  the  powers  united  in 
ws  with  regard  to  Belgium.  After 
jits  he  turned  to  what  had  long  been 
ite  idea,  the  formation  of  a  combina- 
France,  Britain  and  Austria  against 
The  plan  was  partly  successful  when 
be  subscribed  the  quadruple  alliance 
ties  to  which  were  France,  England, 
1  Portugal),  which  was  intended  above 
rd  the  constitutional  principle  in  West- 
>pe.  He  returned  from  London  in 
I  repeatedly  made  his  appearance  at 
of  the  citizen-king,  where  he  was  re- 
th  great  distinction,  and  revered  by  the 
an  oracle.  Tt  is  said  that  before  his 
was  reconciled  with  the  Church.  The 
part  of  his  immense  property,  esti- 
about  18.000,000  francs,  he  left  to  his 
»  Duchess  of  Dino.  He  left  memoirs 
:ript  which  were  to  remain  unpublished 
irs  after  his  death.  They  have  proved 
value.  Consult  Correspondence  Be- 
illeyrand  and  Louis  XVIIP  (1881); 
e,  (Memoires  Politiques* ;  Blanc,  cHis- 
Dix  Ans} ;  Guizot,  (Memoires> ;  and 
isset,  'Talleyrand*  (1894);  McCabe, 
lleyrand)    (London  1906). 

LIEN,  Jean  Lambert,  zhori  lan-bar 
French  revolutionist:  b. Paris,  1769;  d. 

Nov.  1820.  He  first  made  himself 
nown  by  publishing  a  revolutionary 
illtdAmi  du  Citoyen.  He  soon  became 
he  most  popular  men  of  the  revolu- 
irty,  and  was  concerned  in  the  commo- 
10  Aug.  1792.  Nominated  a  deputy  to 
ention  from  the  department  of  Seine 

he  distinguished  himself  in  that  body 
iolence  in  the  process  against  Louis 
a  objecting  to  the  king's  being  allowed 
3  defend  him.  He  took  part  in  most 
.nguinary  proceedings  which  occurred 
le  ascendency  of  Robespierre,  and  in 
sent  on  a  mission  to  Bordeaux.  Here 
lecked  in  his  sanguinary  career  by  the 
of  Madame  de  Fontenay,  a  woman  re-» 

for  her  beauty,  who,  having  been  im- 
at  Bordeaux  as  she  was  going  to  join 
y  in  Spain,  owed  her  life  to  Tallien. 

her  with  him  to  Paris,  whither  he 
lefend  himself  before  the  Convention 
tie  charge  of  moderation.  After  the 
anton  and  his  party,  Tallien  perceived 
should  become  one  of  the  next  vic- 
obespierre  if  he  did  not  strike  the  first 


blow.  Accordingly,  at  the  sitting  of  the  Con- 
vention of  the  9th  of  Thermidor  (27  July  1794) 
he  vehemently  assailed  Robespierre,  and  it  was 
mainly  by  his  influence  that  the  latter  with  his 
friends  was  brought  to  the  guillotine.  At  this 
period  he  married  his  protigee,  Madame  de 
Fontenay.  Having  been  nominated  a  member 
of  the  committee  of  public  safety,  he  used  all 
his  influence  against  his  former  associates,  Fou- 
quier-Tinville,  Carrier,  Lebon,  etc.,  and  de- 
manded the  suppression  of  all  the  revolution- 
ary committees.  In  1795  he  was  sent  as  com- 
missioner of  the  Convention  to  the  army  of 
Hoche  in  Brittany.  He  subsequently  became  a 
member  of  the  Council  of  Five  Hundred,  but  his 
influence  gradually  'declined.  In  1798  he  ac- 
companied Bonaparte's  Egyptian  expedition. 
The  vessel  in  which  he  sailed  to  return  to 
France  was  captured  by  the  British,  and  he  was 
taken  to  London.  On  finally  reaching  France 
he  found  his  importance  altogether  gone,  and 
was  glad  to  accept  the  office  of  French  consul 
at  Alicante.  The  last  five  years  of  his  life 
were  spent  in  poverty  in  Paris. 

TALLIS,  or  TALLYS,  Thomas,  English 
composer  of  cathedral  music:  b.  about 
1514;  d.  23  Nov.  1585.  He  was  the  author  of 
some  of  the  finest  chants  in  the  cathedral  serv- 
ice of  the  English  Church,  and  filled  the  position 
of  organist  of  the  chapel  royal  in  the  reigns  of 
Edward  VI,  Mary  and  Elizabeth.  William 
Byrd,  the  distinguished  musician,  was  his  pupil, 
and  the  two  published  in  1575  a  collection  of 
motets  and  hymns.  Tallis  composed  settings 
to  the  ^enite  Exultemus,*  ( Magnificat, >  the 
(Nunc  Dimittis>  and  other  canticles  and  to  the 
(Te  Deum*  as  used  in  the  English  service,  and 
his  works  fill  a  large  space  in  the  church  music 
catalogue  of  Novello. 

TALLMADGB,  tal'maj,  Benjamin,  Amer- 
ican soldier:  b.  Setauket,  N.  Y.,  25  Feb.  1754;  d. 
Litchfield,  Conn.,  7  March  1835.  He  was  grad- 
uated from  Yale  in  1773  and  became  principal  of 
a  high  school  in  Wethersfield,  Conn.  He  en- 
listed at  the  outbreak  of  the  Revolution  and 
rapidly  attained  the  rank  of  major.  In  1779  he 
crossed  Long  Island  Sound  and  captured  500 
Tories  at  Lloyd's  Neck,  L.  I.,  and  in  1780  suc- 
cessfully planned  the  capture  of  Fort  George  at 
Oyster  Bay.^  He  was  given  the  custody  of 
Major  Andre  and  had  charge  of  his  execution. 
Later  he  settled  in  Litchfield,  Conn.,  and  he  was 
member  of  Congress  from  1801-17.  Consult 
<Memoirs>    by  his   son    (1859). 

TALLMADGE,  Nathaniel  Pitcher,  Amer- 
ican legislator:  b.  Chatham,  N.  Y.,  8  Feb.  1795; 
d.  Battle  Creek,  Mich.,  2  Nov.  1864.  He  was 
graduated  (1815)  at  Union  College,  then  studied, 
law  and  (1818)  was  admitted  to  the  bar.  He 
commenced  practice  at  Poughkcepsie,  and  was 
sent  to  the  assembly  in  182o,  serving  as  State 
senator  from  1830-33,  when  he  was  elected  to 
the  United  States  Senate.  He  was  appointed 
by  President  Tyler  governor  of  the  Territory 
of  Wisconsin  in  1844,  retiring  within  a  year 
from  office  and  practising  his  profession  at 
Fond  du  Lac.  His  last  years  were  spent  at 
Battle  Creek,  Mich. 

TALLOW,  a  somewhat  indefinite  mixture 
of  the  harder  and  less  fusible  fats,  which  is 
chiefly  prepared  from  the  natural  fat  of  sheep 
and  oxen.  It  consists  mainly  of  stearin,  olein, 
and  palmitin,  and  it  is  nearly  colorless  and  taste- 
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less  when  pure,  although  the  commercial  prod- 
uct is  commonly  yellow.  Until  the  cellular  tis- 
sues arc  removed  it  is  termed  suet.  In  the 
manufacture  of  tallow  the  animal  fats  are  cut 
into  pieces   and   boiled   with   water,   the    fatty 

matter  then  melting  and  rising  to  the  surface, 
whence  it  is  removed  by  skimming.  The  cellular 
tissues  of  the  natural  fat  remain  behind,  sensibly 
unaffected;  but  they  are  afterward  treated  by 
great  pressure,  to  express  whatever  tallow  they 
may  have  retained  after  treatment  by  the  boil- 
ing process.  The  whiter  and  purer  portions  of 
the  tallow  are  used  in  the  manufacture  of 
candles,  and  the  softer  and  yellower  grades  are 
used  in  the  manufacture  of  soap,  as  well  as  for 
dressing  leather,  and  as  a  lubricant  for  heavy 
machinery.  The  melting  point  of  tallow  varies 
with  the  composition  of  the  substance,  com- 
monly ranging  from  100°  F.  to  120°  F.  The 
specific  gravity  is  usually  about  0.93. 

TALLOW,  Mineral,  a  waxy  solid  formed 
of  a  mixture  of  the  higher  hydrocarbons,  usually 
of  the  pa  ratlin  or  methane  series.  Commonly 
callid  ozokerite,  earth  wax  or  hatchettite.  It 
may  be  considered  a  solid  petroleum.  It  oc- 
curs in  irregular  seams  and  masses  in  the  earth, 
in  Cialicia,  in  the  Caucasus,  and  in  Colorado. 
After  purification  it  gives  a  product  called 
ceresine,  vcrv  similar  to  beeswax  in  physical 
properties.  It  is  used  in  the  manufacture  of 
caudles,  of  insulating  materials,  of  bottles  to 
contain  hydrofluoric  acid,  and  as  an  adulterant 
for  beeswax. 

TALLOW  TREE,  any  of  several  trees 
which  yield  rather  dense  fatty  substances  used 
like  tallow  for  making  candles  and  soap.  The 
tallow  tree  or  buttcr-and-tallow  tree  of  Sierra 
l.eone  (I'cutaticsma  butyracca)  is  a  member  of 
the  family  Guttifenc;  the  oil  obtained  from  its 
fruit  is  used  like  butter.  The  tallow-tree  of 
Malabar  (I'atrrio  imlicu)  belongs  to  the  family 
Piptt'rocarpacfte  and  is  noted  for  its  large 
Uathen-  leaves  sometimes  10  feet  long,  its 
panicles  of  fragrant  white  flowers,  for  the  hard, 
white,  scentless  tallow  of  its  seeds,  and  for 
the  "  Kast  Indian  copal9  which  is  obtained  from 
incisions  made  in  its  large  trunks.  The  candle- 
nut  (q.v.)  is  often  called  tallow  tree.  In 
America  the  tallow  tree  of  China  (Sapium 
scbifcruni),  a  member  of  the  family  liuphor- 
biai'i'rc,  is  probably  best  known.  It  ha*  become 
naturalized  in  the  Southern  States,  having  been 
introduced  in  the  vicinity  of  CharlcMon  and 
Savannah  whence  it  has  extended.  It  is  a  large 
tree  with  long-stemmed.  Miiooth.  ovate  pointed 
leavt  s,  about  two  invhes  lone;  inconspicuous 
Howers  in  straight  terminal  spikes;  and  hard, 
smooth,  brown  threc-ollrd  rapMiles  about  half 
an  inch  in  diameter.  The  heini>pberical  .seeds 
an  covcird  with  a  white  waxy  tallow,  and  after 
the  capsule  lnirst>,  hang  by  threads  anions  the 
hriulu  led  leaves  of  autumn.  Thev  are  gathered 
by  the  Chinese,  crushed  ami  boiled  (the  cap- 
siilis  also),  and  tin-  tallow  skimmed  off.  Wax 
is  of  ten  added  to  increase  the  consistency,  al>out 
'hrce  pounds  to  10  b<  iny  the  usual  proportion. 
F«.r  aL'es  tbi-  tiee  has  furnished  the  Chinese 
with  *beii  i  andle-  Vermilion  i»  often  added 
to  color  the  ntherwi*!    white  wax. 

TALLQVIST.  tal'kvM.  Knut  L.f  Swedish 
Orientalist:  b  Kyik^latt.  16  March  18fV5.  He 
studied  at  the  Swedish  Normal  Lyceum  and  the 


r. 


University,  Helsingfors,  then  at  I      urn 
at  Leipzig  and  Berlin.    Student  n< 

was  candidate  in  philosophy   (1887/,  

(1890)   and  regular  doctor  in    1894.     He 
docent  of   Assyriology  and   Semitic   b 
(1891-99)     becoming    professor     of     Oi 
literature  in  the  latter  year.      He  wrote 
Sprache  der  Contracte  of   Xabunaid'   ( 
*  Babylonische  Schenkungsbriefe>   (1891)- 
assynsche  Bcschworrungsserie  Maqlu1  ( 
'Arahische    Sprichworte   und    Spicle'    t 
<Ibn  Sa'id  Kitab  almugrib,  Book  IV  < 
<Ncubabylonisches  Namcnhuch'   (1905). 

TALLY,    a    stick    divided    la 
through  the  middle,  formerly  in  geiu.-j  iuc 
a  medium  for  recording  accounts.    One-half  i 
kept  by  the  debtor  and  one  by  the  creditor,  kn 
when  any  debt  or  payment  was  recorded  the  M 
halves  were  adjusted  together,  and  a  i 
some  other  mark  made  on  them  both. 
method,  however  inconvenient  in  other  rap* 
was  an  excellent  security  against  forgery, 
it  would  be  difficult,  if  not  impossible,  iu-  - 
person  to  make  a  false  tally  correspond  « 
the  counter-tally,  in  all  respects  in  wh     i 
forger  wished  them  to  correspond,  so  ;     u 
as  not  to  be  detected  as  false.     \Vht«  a  « 
was  entirely  cleared  off,  the  creditor's  tally  *— 
given  to  the  debtor.    Tallies  were  in  use  till 
18th  century   for  keeping  accounts  in 
chequer   of    England      In    modern    usance 
mark  made  to  record  a  score  may  be 
tally.     A  common  method  of  keepinK  ■ 

tally,  as  in  counting  votes,  is  to  make  a  »i 
for  every  vote,  and  draw  every   fifth   st 
across    the    preceding    four,    to    separate 
strokes  into  groups  of  five,  for  easy  counu*. 
Such  a  group  of  marks  is  also  called  a       jr. 

TALMA,  Francois  Joseph,  fran-swa 
zef  tal-ma,  French  tragedian:  h.  Paris,  15 
1763;   d.   19  Oct.   1836.     In   1787  he  made  « 
debut  at  the  Theatre  Franca  is  in  the  character 
of  Seide  in  Voltaire's  ( Mahomet*  and  was  re- 
ceived with  applause.     Talma  rendered  an  im- 
portant service  to  the  French  stage  by  tntn> 
duoing  dressing  in  accordance  with  the  time  aid 
country  of  the  character  represented.  Chenier'i 
tragedy  of  Charles  IX,  or  Saint  Bartholomew* 
was  brought  forward  in  1789,  and  Talma,  afw 
studying  the  character  of  Charles  in  histonr. 
his  person  in   medals  and  portraits,  exl       n 
them  with  such  tnith  and  life  that  his  Uv 
Hon  as  the  first   French  tragedian  was 
lished    beyond    dispute.      The    principal    ¥ 
which  he  created,  or  carried  to  the  highest  b**- 
fcctioit,    were    Seide,    Othello,    Hamlet.   S 
Kegtilus,    the    grandmaster    of    the    tempi 
Charles  IX.  Charles  VI,  Manlius  and  Or 
He   did    not    generally    excel    in   comedy. 
appeared  in  1823  with  great  success  in  the 
act rr   of    Danville   in    Delavigne*s    'Erolt 
Vieil lards.*     Talma  was  the  great  favoritt  «- 
the   Kmperor  Napoleon  and  accompanied  Usi 
to  Krfurt  in  1808  and  to  Dresden  in  1813.    Re 
\va«  the  author  of  a  small  but  very  mterestisf 
work,  entitled   Reflections  sur  Lekain  et  ssr 
l'Art  Theatral.1  and  of  an  autobiography  after* 
ward  edited  and  published  by  Dumas  (1849*50)- 

TALMAGE.    James    Edward,    Americas 

geologist  and  theologian:  b.  Hungerford,  Ear- 
land.  21  Sent  1862.  In  1876  he  emigrated  tt 
Utah  with  his  parents  who  had  embraced  Ac 


TALMAGE  — TAM  O'SHANTRR 


281 


>f    the    Latter-day    Saints.     He    was   a 

at  Lehigh  University  1882-83 ;  at  Johns 
s  University  1883-84,  and  was  graduated 

in  chemistry  from  the  former  in  1891 
ccived  honorary  D.Sc.  from  the  same 
ion  in  1912;  also  honorary  D.Sc.  and 
:s  from  Church  of  Jesus  Christ  of  Lat- 

Saints  1890.  He  was  professor  of 
ry  and  geology,  Brigham  Young  Uni- 

1884-88;  president  Latter-day  Saints 
>ity,  Salt  Lake  City  188&-93;  president 
>ity  of  Utah  1894-97;  professor  of  ge- 
and  mineralogy,  University  of  Utah 
07;  consulting  and  mining  geologist 
;  director  Deseret  Museum,  Salt  Lake 
ince  1891.  He  was  one  of  two  dele- 
rrom  the  Royal  Society  of  Edinburgh 
jrnational  Geological  Congress,  Russia, 
[n  the  Church  of  Jesus  Christ  of  Latter- 
nts  he  was  ordained  deacon  1873,  teacher 
lder  1880,  high  priest  1884  and  as  one 
council  of  the  12  apostles  of  the  Church 
He  is  a  life  fellow  of  American  Asso- 
for  the  Advancement  of  Science;  Royal 
i  Geographical  Society;  Royal  Micro- 
1  Society,  London;  Geological  Society, 
i;  Geological  Society  of  America;  Royal 

of  Edinburgh;  life  associate  of  Philo- 
J  Sooiety  of  Great  Britain.     He  is  the 

of  i First  Book  of  Nature*;  domestic 
i> ;  (Tables  for  Blowpipe  Determina- 
f  Minerals*;  (The  Great  Salt  Lake 
t  and  Past* ;  ( Account  of  the  Origin  of 
look  of  Mormon > ;  (The  Articles  of 
;  (The  Story  and  Philosophy  of  Mor- 
i>;  (The  Philosophical  Basis  of  Mor- 
iy ;  (The  Great  Apostasy } ;  (The  House 
Lord* ;  ( Jesus  the  Christ,*  etc. 

LMAGE,  Thomas  Dc  Witt,  American 
terian  clergyman:  b.  Bound  Brook, 
7  Jan.  1832;  d.  Washington,  D.  C,  12 
1902.  He  was  graduated  from  the  New 
irick  Theological  Seminary  in  1856  and 
-dained  pastor  of  the  Reformed  Dutch 
i,  Belleville,  N.  J.,  in  that  year.  He  held 
led  (Dutch)  pastorates  in  Syracuse, 
in  1859-62,  and  Philadelphia,  in  1862-69; 
chaplain  in  the  Union  army  during  the 
Var,  and  in  1869  became  pastor  of  the 
1  Presbyterian  Church  in  Brooklyn,  N.  Y. 
ngregation  erected  in  1870  a  new  church 

as  the  Brooklyn  Tabernacle,  which  was 

in    1872.    It   was   rebuilt   in    1874,  but 

igain  was  destroyed  by  fire.    After  the 

fire   in    1894   Dr.   Talmage    resigned  his 

ite  and  traveled  abroad.    In  1895  he  ac- 

a  call  as  associate  pastor  of  the  First 
terian  Church  of  Washington,  D.  C, 
becoming  full  pastor,  a  charge  which  he 
id  in  1899  in  order  to  devote  himself  to 
/  work.  He  was  editor  of  The  Christian 
rk,  New  York,  in  1873-76,  of  The  Ad- 

Chicago,  in  1877-78,  of  frank  Leslie's 
y  Magazine  in  1879-89,  and  of  the  Chris- 
\erald,  New  York,  from  1890.  For  30 
bis  sermons  were  printed  weekly  in  reli- 
and  secular  papers,  and  in  1901  it  was 
ted  that  they  were  published  in  3,600 
ipers  in  various  languages.    He  also  ap- 

weekly  for  many  years  as  a  lyceum  lec- 

Among  his  many  publications  are  (The 
id  Tree  in  Blossom*  (1870);  <The 
lyn     Tabernacle*      (1884);     <From     the 


Pyramids  to  the  Acropolis*  (1892);  ^rom 
Manger  to  Throne)  (1894),  etc.  Consult 
Adams,  <Life  and  Sermons  of  T.  DeWitt  Tal- 
mage>  (1902);  Wilkinson,  W.  C,  'Modern 
Masters  of  Pulpit  Discourse*  (1905). 

TALMUD,  a  code  or  digest  of  Jewish  laws 
and  opinions.  See  Jews  and  Judaism;  The 
Talmud. 

TALON,  ta'lon,  Jean  Baptiste,  Trench 
Canadian  administrator:  b.  Picardy,  France, 
1625;  d.  1691.  In  1663  he  was  made  chief  offi- 
cer of  justice,  police  and  finance  in  the  French 
possessions  in  America.  He  encouraged  trade 
by  building  ships  and  sending  exploring  parties 
to  Hudsons  Bay  and  the  Upper  Lakes.  Three 
of  his  seigniories  were  erected  into  baronies 
and  he  assumed  the  title  of  Count  d'Orsainville. 
His  memoirs  form  a  valuable  source  of  infor- 
mation with  regard  to  early  Canadian  history. 
Consult  Talon,  (Memoire  a  sa  majeste  sur 
l'etat  present  du  Canada*  (1667). 

TALTAL,  tal-tal',  Chile,  a  seaport  in  the 
province  of  Antofagasta,  situated  near  the 
southern  boundary  of  the  province.  It  has 
railroad  connection  with  the  minine  regions  of 
the  interior,  and  exports  considerable  quantities 
of  nitre  and  some  metals.    Pop.  about  7,000. 

TALtfK,  ta-iook',  or  TALOUK,  a  term 
applied  to  land  tenure  in  India,  and  having  dif- 
ferent meanings  in  different  parts  of  the  coun- 
try, but  generally  describing  an  estate  subject 
to  some  control  intermediate  between  the  gov- 
ernment and  the  proprietor.  The  word  itself 
in  Arabic  signifies  dependence,  and  this  indi- 
cates the  usual  sense  of  the  term  as  applied  to 
land.  In  Bengal  it  is  an  ownership  subordinate 
to  the  Zemindars,  who  were  originally  tax- 
farmers  for  native  princes,  but  whom  the  Brit- 
ish authorities  in  India  elevated  to  a  sort  of 
lordship  over  the  property  whose  taxes  they 
gathered  in.  In  the  Northwestern  Provinces  it 
is  an  inferior  estate,  or  part  of  an  estate,  pay- 
ing revenue  through  a  superior  proprietor.  In 
Oude  and  Madras  the  word  means  a  district 
set  off  for  revenue  purposes,  evidently  a  deri- 
vation from  the  old  meaning  of  an  estate  held 
under  tax-farmers.  One  who  administers  such 
a  district  is  a  talukdar. 

TALUS,  accumulations  of  debris  at  the 
foot  of  steep  slopes  or  cliffs.  It  may  be  mate- 
rial broken  off  by  frost,  by  gravity,  or  by  any 
other  agency.  It  accumulates  at  the  foot  of 
the  slope  as  a  result  of  gravity.  These  talus 
slopes  or  cones  are  often  of  enormous  size  and 
consist  mostly  of  coarse  angular  blocks.  When 
cemented  together  this  forms  Talus  Breccia. 
See  Breccia. 

TAM  O'SHANTER.  Composed,  it  is  said, 
in  the  course  of  a  single  day,  <Tam  o'Shanter> 
was  written  at  Ellisland  in  1790,  while  Burns 
was  struggling  with  the  difficulties  of  farming 
and  the  duties  of  exciseman.  In  no  other  poem 
does  his  peculiar  genius  find  fuller  expression. 
Scott  said  of  it :  H  verily  believe  cTam 
o'Shanter*  to  be  inimitable.*  Inimitable  it  is 
in  its  imaginative  audacity:  the  vivid  realism 
of  the  alehouse  abousing";  the  weird  terrors 
of  Tarn's  midnight  ride;  the  grim  grotesques 
of  the  Kirk-AUoway  revels,  with  ftauld  Nick 
—  a  towsie  tyke*;  the  triumphantly  serio-comic 
denouement.  And  blent  with  this  fantasy  there 
is  the  keen,  humorous  sympathy  of  his  charac- 
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tcrizations :  of  "our  sulky,  sullen  <!arm\  nursing 
her  wrath  to  keep  it  warm" ;  of  Souter  Johnny, 
"his  ancient,  trusty,  drouthy  crony  * ;  of  Tarn 
himself,  "the  blethering,  Mustering,  drunken 
hlcllum*  And  as  in  'Tarn  o'Shantcr'  the 
imagination  of  Burns  is  unmarrcd  by  the  mor- 
alizing and  sentimentalizing  that  so  often  beset 
him,  so  the  style,  terse,  racy,  picturesque,  illus- 
trates his  mastery  over  his  native  idiom.  Burns 
himself  said  of  this  poem  that  it  "shewed  a 
finishing  polish"  that  he  *  despaired  of  ever 
excelling."  And  we  may  echo  his  verdict  that 
the  unique  quality  of  <Tam  o'Shanter'  is  one 
that  he  never  did  excel.  Consult  Henderson, 
T.  F.  (in  ^Cambridge  History  of  English  Lit- 
erature,*  Vol.  XI,  and  bibliography). 

Francks  W.  Cutler. 

TAM-SUI,  tam-soo'e,  Formosa,  a  seaport 
on  the  northern  coast  of  the  island  at  the 
mouth  of  the  Tam-sui  River,  10  miles  north- 
west of  Tai-pc,  the  capital.  It  is  the  chief  ex- 
port town  of  the  island,  and  the  principal  sta- 
ples arc  tea,  rice,  sugar,  coal,  jute,  camphor, 
etc.    Pop.  about   7,000. 

TAM-TAM,  tarn  tarn.    See  Tom-tom. 

TAMA,  ta'ma,  Iowa,  city  in  Tama  County; 
on  the  Iowa  River,  and  on  the  Chicago,  Mil- 
waukee and  Saint  Paul,  and  the  Chicago  and 
Northwestern  railroads,  about  63  miles  north- 
east of  Des  Moines  and  18  miles  east  by  south 
of  Marshalltown.  It  is  in  an  agricultural  and 
stock-raising  region.  An  Indian  reservation 
(Sac  and  Fox)  is  nearby.  The  chief  manufac- 
turing establishments  are  Hour  mills,  paper  and 
lnml>cr  mills,  broom  factories,  machine  shops 
and  cigar  factories.  The  shipments  consist 
chiefly  of  flour,  brooms,  poultry,  livestock,  eggs, 
vegetables  and  grain.  There  arc  seven  churches, 
public  and  parish  schuols,  two  banks  and  a 
library.     Pop.  2.H00. 

TAMAGNO,  Francesco,  Italian  operatic 
tenor :  b.  Turin,  1851 ;  d.  Varcse.  1905.  His 
debut  on  the  operatic  stage  occurred  (1873)  in 
'L'n  Hallo  in  Maschcro,'  at  Palermo.  Under 
Abbey  he  first  appeared  on  the  New  York 
stage  in  the  reason  1889-90  when  his  name  in 
F.uropc  was  a  word  to  conjure  with  among  his 
patrons.  Under  Abbey  and  Grau,  season  1894- 
95,  he  was  again  cm  the  boards  in  New  York 
at  the  Metropolitan  Opera  House  and  Ameri- 
cans were  treated  to  his  render ing  of  'Othello* 
his  greatest  role,  which  had  made  such  fume 
in   Milan.     He  retired  from  the  stage  in   1^02. 

TAMANDUA.    See  Ant-kaikr. 

TAMANOIR,  the  great  ant-rater   (q.v.). 

TAMAQUA,  ta-ma'kwa.  Pa.,  borough  in 
S«hii\lkill  i"i  unity,  mi  tin  l.ittK  S«hu\lkil] 
U:\er,  and  mi  the  Philadelphia  and  I\r;nling, 
.ti.d  thi  »  en:i.il  ui  Ni-u  .It  i»i  >  i.iiIh-.hU.  about 
az  m\\>  !!-'::li  ui  Reading  .u:<l  15  lnili-*  wot 
I-;  M.iiitli  < 'hunk  h  i>  in  a  it-gum  tinted  for 
:he  '|i!,ii.'i;v  ami  quality  ut  omI  drpoMt*.  It 
w.i-  -ivli'l  in  17'".  ami  became  a  l"-ri'ii^h  in 
lM.V  'I  in  i  hit  t  riiamitactiiriiu  oiaMMinients 
.in  f'  ".i  !!■!-.  t< -ihuIi  u  *.  ir.i.  lipif  -Ii'tp*.  a 
pnwiii:  ;:.:";  ,i:.  1  planing  mill*,  li  has  large 
.  i>,i!  \.n<l-  'I  lui-  an  a!"»ni  TO  tarimie-,  pay- 
ing w.i^t-  :  ■  \n  $.<m0.(Mhi  ar.nnallv.  with 
pri.tlu.  :-  .  i  .  \e:  S 1 J *t H l.l H M I  There  are  12 
I'huri'ho,  a  hu-h   >vh*.«i •!,  elementary  schools,  a 


business    college    and    a     library.    There    are 
several  banks  and  newspapers.    Pop.  10,000. 

TAM AR,  ta'ma r,  ( 1 )  a  southern  river  of 
England,  flowing  between  the  counties  of  Cora- 
wall  and  Devonshire;  and  emptying  throatjh 
the  Hamoaze  into  Plymouth  Sound,  two  nda 
above  Plymouth;  length  about  60  miles.  (2) 
A  river  of  Tasmania,  tormed  by  the  union  of 
the  North  and  South  Esk,  and  flowing  into 
Bass'  Straits  at  Fort  Dalrymple. 

TAMARACK.    See  Larch. 

TAMARAO,  a  sturdily  built  dwarf  buffalo 
(Bos  mindorensis)  of  the  Philippines,  which 
stands  about  three  and  one-half  feet  high  at  the 
shoulders  and  has  coarse,  thick,  blackish  brows 
hair.  "The  horns,*  says  Lydekker.  "although 
massive,  are  comparatively  short,  and  rise  lip- 
ward  in  the  plane  of  the  face  with  a  rjrrate 
curvature;  they  are  distinctly  triangular,  with 
the  largest  face  in  front,  and  are  somewhat 
roughened.  In  its  massive  horns,  thick  lets 
and  uniform  coloration,  this  species  cones 
nearer  to  the  Indian  buffalo  than  to  the  aaoa.* 

TAMARIN.    See  Marmoset. 

TAMARIND,  a  leguminous  tree  (Tama- 
rind us  indica)  and  its  fruit.  It  is  supposed  to 
have  originated  in  eastern  tropical  Africa,  hot 
is  now  universally  cultivated  in  the  tropics.  It 
reaches  a  height  of  80  feet,  and  has  a  crown  of 
widespreading  branches  and  thick  foliage.  The 
leaves  arc  abruptly  pinnate,  the  flowers  fra- 
grant, red  and  yellow,  with  three  perfect  petah, 
and  four  sepals  and  colored  caducous  bracts. 
They  arc  gathered  in  terminal  racemes.  The 
bcan-likc  fruits  are  indehiscent  flattened  pods, 
and  have  a  brittle  brown  shell.  The  seeds  are 
flat,  angular  and  shining,  and  are  embedded  in 
a  dark-hucd  fibrous  juicy  pulp,  which  is  pleas- 
antly acid,  laxative  and  cooling.  This  fruit  il 
used  to  prepare  tamarind  fish,  to  make  acidu- 
lous cooling  d rinks,  and  is  also  an  article  of 
commerce,  with  or  without  being  preserved  is 
sugar.  Kvery  part  of  the  tree  is  used  for 
medicinal  purposes,  except  the  yellowish- white, 
purple  mottled  wood,  which  is  valuable  for 
turnery,  being  hard  and  heavy.  The  seeds  are 
astringent,  the  leaves  are  employed  for  curries 
and  for  a  yellow  or  red  dvc.  Velvet,  or  brows, 
or  black  tamarinds,  are  the  product  of  a  small 
leguminous  tree  ( Dial iu m  quin cense),  of  Africa. 
It  has  pinnate  leaves  on  slender  branches,  aad 
downy  black  pods,  of  about  the  size  and  shaft 
•  if  a  hazel-nut,  containing  seeds  embedded  w 
an  edible,  farinaceous  pulp.  The  tamarind  of 
New  South  Wales  is  a  slender  sapinaceoos 
tree  (Catania  anacardioides)  of  Australia,  hai 
an  arid  fruit  and  coar>c-graincd,  whitish  wood 
Wild  tamarind  is  a  large  tree  of  Jamaica 
t/'ir/fcru/ii/MNiN  filici  folium),  having  twicc* 
piuuate  Kavts;  I'itlu-colobium  duUe  is  the 
^u  eei -pulped  Manila  tamarind.  Certaia 
leguminous  trees  of  Central  America  and  the 
Wot  Imlio,  I'entaclethra  filamentosa  and 
.iri/t  ia  riIi".uiK  are  respectively  the  wild  and  the 
>vll"\\   tamarind. 

TAMARISK,  any  member  of  the  gemfl 
Tnttni'n  whii'h  is  represented  by  shrubs,  also 
r.tlii  il  "f"\\i!iiikr  cypress.11  inhabiting  warm  arid 
rrgi-  n>,  but  n  it  hardy  in  America  as  far  north 
;i^  M.i^.tt  huti-its.  They  arc  salt-loving  plants, 
on ni  ui i iv\ iiiLr  -<■  iu-:tr  the  sea  that  the  spear 
of  hi kdi  breakers  dashes  over  them,  and  arc 
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c,  admirable  for  maritime  planting, 
ne  other  plants  living  near  salt-water, 
id  steppes,  certain  species  of  Tamarix 
age  with  a  punctate  appearance,  caused 
te  pits.  These  leaves  excrete  saline 
i,  which  in  rainless  seasons  serve  to 
noisture   during   the  cool  nights,   and 

its  absorption  by  special  cells,  at  the 
of  the  tiny  cavities.  In  the  daytime, 
i  salts  cover  the  leaves  with  a  crust, 
protects  the  plants  from  excessive 
ion  under  the  desert  sun.  The  tama- 
t-tree  (T.  articulata)  of  the  Indo- 
re$ion  is  a  bush  or  small  tree  looking 
it  like  a  conifer,  which  secretes  enough 
>e  useful  in  a  culinary  way;  it  is  also 
:e  of  tamarisk-galls  employed  for  medi- 

for  dyeing,  since  they  contain  50  per 
tannin;  also  an  astringent  bark, 
risks  are  generally  planted  for  orna- 
t  are  sometimes  killed  in  hard  winters 

the  ground.    They    are    of    unusual 

aspect,  with  widely  spreading  somc- 
md-like  branches,  crowded  witn  small 
ke  scales.  In  the  axils  of  these  are 
>rmant  branch-buds,  so  that  the  plant 
ends  out  new  shoots.  The  flowers  are 
id  pink,  in  close  spike-like  racemes 
re  often  panicled,  and  are  softened  by 
ly  protruding  stamens.  One  of  the 
Jely  known  (7\  gallica)  reaches  15  or 
n  height,  with  panicled  racemes  bloom- 
te  summer ;  it  is  very  easily  propagated 
ishes  good  fire-wood.  A  species  of  the 
(7".  mannifcra)  when  punctured  by  a 
ect  {Coccus  manniferus)  exudes  honey- 
[>s  of  sap  that  harden  in  the  morning 
;  this  is  gathered  and  sold  to  Syrian 
as  manna  (q.v.).  The  German  tama- 
Wyricaria  germanica.  It  has  wand-like 
,  bluish  foliage,  and  many  racemes  of 
k  flowers,  terminating  lateral  branches. 

EATAVE,  ta-ma-tav',  the  capital  of 
;car,    situated   on   a   peninsula   slightly 

the  middle  of  the  east  coast.     It  is  the 

port   of  the  island  and  has  a  good 

protected  by  a  natural  breakwater,  and 

ions.      A    railroad    connects    it    with 

arivo,  which  was  the  capital  up  to  1902. 

also  canal  transportation.  Hides,  pjold 
5  and  rafia  fibre  arc  the  leading  articles 
't.  There  is  cable  communication  with 
ique,  Mauritius,  Reunion  and  Aden. 
re  good  banking  facilities.    Pop.  8,647. 

[AULIPAS,  ta-mow-le'pas,  Mexico,  a 
the  Gulf  coast,  occupying  the  north- 
:orner  of  the  country.  Its  area  is  about 
[uare  miles.  The  southwestern  part  of 
t  is  traversed  by  the  eastern  Sierra 
but  the  greater  portion  belongs  to  the 
coastal  plain,  and  is  a  rolling  country, 
gradually  to  the  coast.  The  latter  is 
:h  lagoons  and  sand-bars.  The  state  is 
1  by  several  large  streams,  and  the  Rio 
Forms  the  northern  boundary.  The  cli- 
the  coast  is  hot,  and  the  northeastern 
e  semi-arid.  The  population  is  chiefly 
on  the  lower  mountain  slopes,  where 
is  sufficient.  There  are  three  railway 
.griculture  and  grazing  are  the  chief 
s.  Cotton,  sugar  and  cattle  products 
Tted.  Tampico  (q.v.)  is  the  chief  sea- 
lence  steamships  connect  with  Pensa- 


cola,  Baltimore,  New  York  and  Havana.    The 
capital  is  Gudad  Victoria.    Pop.  249,641. 

TAMAYO  Y  BAUS,  ta-ma'yo  e  ba-oos, 
Manuel,  Spanish  dramatist:  b.  Madrid,  1829;  d. 
1898.  His  parents  were  actors  and  the  boy 
traveled  about  with  them  and  early  learned  to 
play  his  parts  on  the  stage;  and  thus  early 
gained  an  insight  into  the  nature  and  structure 
of  the  drama.  .The  natural  result  was  that  he 
soon  began  writing  dramas  himself.  His  first 
dramatic  production,  an  '  adaptation  of 
c  Genevieve  de  Brabant,*  was  produced  success- 
fully when  he  was  only  11  years  of  age.  In 
this  play  his  mother  and  himself  took  leading 
parts,  the  first  production  taking  place  in  Gran- 
ada. From  this  time  on  he  continued  to  write  for 
the  stage  and  to  acquire  an  increasing  reputa- 
tion as  a  dramatist.  At  the  age  of  29  he  was 
elected  a  member  of  the  Spanish  Royal 
Academy,  and  for  the  last  14  years  of  his  life 
he  was  director  of  the  National  Library  and 
chief  of  the  board  of  archivists,  librarians  and 
antiquarians.  Among  his  best-known  dramas 
are  (La  locura  de  amor*  (1855);  ( Lances  de 
honor>  (1863);  <Un  drama  unevo>  (1867). 
The  latter,  which  has  been  translated  into  Eng- 
lish under  the  title  of  (A  New  Drama*  by  J. 
D.  Fitz-Gerald  and  T.  H.  Guild  (New  York 
1915)  is  considered  his  best  drama.  Consult 
Cotarelloy  Mori,  E.,  'Historia  Literaria)  (Vol. 
I,  Madrid  1901);  Sicaras  y  Salvado,  N., 
( Manuel  Tamayo  y  Baus>  (Barcelona  1906)  ; 
Tonnenberg,  Boris  de..  (L'Espagne  litteraire) 
(Paris  1903). 

TAMBERLIK,  tam-ber-leV,  Enrico,  Ital- 
ian operatic  singer:  b.  Rome,  Italy,  16  March 
1820;  d.  Paris,  15  March  1889.  He  began  his 
career  at  Naples  as  tenor  singer  in  1841,  and  in 
1850  went  to  England,  where  he  enjoyed  great 
popularity  for  24  years.  He  visited  the  United 
States  in  1857.  After  his  retirement  from  the 
stage  he  lived  in  Madrid,  where  he  engaged  in 
the  manufacture  of  small  arms. 

TAMBOBONG,  tam-bo'bong,  Philippines, 
pueblo,  province  of  Rizal ;  in  the  northwestern 
part  of  the  province,  near  the  coast  of  Manila 
Bay;  five  miles  north  of  Manila.  It  has  a  large 
sugar  refinery  and  a  cigar  factory;  the  weaving 
of  cotton  cloth  and  the  fisheries  are  also  im- 
portant industries.  It  is  connected  with  Manila 
by  steam  tramway,  and  carries  on  a  consider- 
able trade.    Pop.  25,000. 

TAMBOUR-WORK,  a  species  of  embroid- 
ery introduced  into  Great  Britain  in  the  18th 
century,  now  little  used.  A  single  tambour 
worker  usually  sits  at  a  low  circular  frame, 
over  the  top  of  which  the  silk,  linen  or  muslin 
is  stretched  by  means  of  a  hoop,  much  in  the 
same  way  as  the  head  of  a  drum  is  tightened. 
A  frame  of  different  construction  is  used  when 
several  workers  are  employed  on  the  same 
fabric,  consisting  principally  of  two  rollers, 
which,  when  properly  fixed,  stretch  the  linen, 
etc.,  to  the  necessary  degree  of  tension.  As  the 
work  proceeds  the  finished  part  is  wound  over 
one  roller,  while  a  fresh  surface  is  at  the 
same  time  unwound  from  the  other.  The 
needle,  which  is  about  one-half  inch  in  length, 
terminates  in  a  small  hook  with  the  point  curv- 
ing inward.  This  is  fixed  in  a  handle  of  bone, 
ivory  or  wood,  of  the  thickness  of  a  quill,  by 
means   of    a   small   screw   on   the   side.    The 
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worker,  holding  the  thread  cm  the  under  side 
of  the  frame,  passes  the  needle  through  the 
muslin,  etc.,  from  the  upper  side,  and  by  a  con- 
tinued series  of  loops  interwoven  together,  suc- 
ceeds in  producing  a  verv  minute  and  beautiful 
chain  line,  with  which  she  traverses  the  outline 
of  any  pattern  previously  sketched  upon  the 
fabric  she  is  employed  to  ornament. 

TAMBOURA,  the  name  applied  in  Persia 
and  Turkey  to  a  musical  instrument  of  the 
guitar  type,  w?ith  strings  of  wire  struck  with  a 
plectrum.  The  neck  is  long  and  the  body,  of 
gourd-shape,  is  often  beautifully  ornamented. 

TAMBOURINE,  tam-hoo-ren',  a  musical 
instrument  of  the  drum  type,  much  used  among 
the  Italian  peasants  and  negro  minstrels.  It 
consists  of  a  piece  of  parchment  stretched  over 
the  top  of  a  broad  hoof),  which  is  furnished 
with  little  bells.  It  is  sounded  by  sliding  the 
fingers  along  the  parchment  or  by  striking  it 
with  the  back  of  the  hand  or  with  the  fist, 
elbow,  etc. 

TAMBOV,  tam-bof,  Russia,  capital  of  the 
government  of  that  name,  on  the  left  bank  of 
the  Tzna,  at  the  confluence  of  the  Studcnetz, 
263  miles  by  rail  southeast  of  Moscow.  It  was 
founded  in  1636  and  was  then  fortified,  and  is 
yet  surrounded  by  a  dilapidated  rampart,  and 
is  built  chiefly  of  wood.  It  has  a  gymnasium, 
military  school,  ecclesiastical  seminary,  female 
institute,  house  of  correction  and  infirmary; 
is  the  residence  of  a  governor,  the  sec  of  a 
bishop  and  the  seat  of  several  important  courts 
and  public  offices.  There  arc  breeding  studs, 
manufactures  of  woolens  and  sailcloth,  leather, 
soap,  tallow,  alum  and  vitriol,  and  a  consider- 
able trade  with  Moscow  and  Petrograd  in  tal- 
low, leather,  wool  and  provisions,  Pop.  71,400. 
The  government  or  province  is  25,710  square 
miles  in  area  and  the  population  (1°15)  is 
3,555,MH.).     It  is  a  rich  agricultural  region. 

TAMERLANE,  tam-er-lan'.     Sec  Timur. 

TAMIL,  or  TAMIR,  a  branch  of  the  Dra- 
vidian  stock  to  which  the  original  inhabitants  of 
India  belonged.  They  inhabit  the  extreme 
south  of  India,  and  have  remained  compara- 
tively free  from  admixture  with  the  Sanskrit- 
speaking  In  do -Europeans  and  other  invading 
races  of  subsequent  arrival.  Retaining  their 
own  tongue  they  adopted  and  developed  the 
civilization  of  their  conquerors  and  arc  much 
more  enlightened  than  other  races  of  Dravidiau 
stock.  The  Tamil  language  is  spoken  over  a 
large  section  in  the  extreme  south  of  India; 
ir  is  spoken  to  a  gnat  extent  in  Ceylon; 
it  is  spoken  also  by  a  majority  of  the  Indian 
settler*  in  places  farther  east,  as  Pegu,  Pcnang, 
etc  :  ami  in  many  parts  of  southern  India, 
even  where  it  is  not  the  vernacular,  it  is  spoken 
by  the  bitter  class  of  Hinduv  The  structure 
ut  the  laiimiaL'f  is  very  simple.  It  has  two 
dialects;  the  higher  (Shcn-tamil),  now  used  in 
portrv.  is  the  more  ancient  of  the  two;  the 
lower  ( Kodun-tamil)  is  the  language  of  com- 
mon life  The  literature  of  the  Tamil  language, 
the  earliest  t xtani  works  of  which  are  sup- 
posed Jo  be  a>  old  as  the  '>th  century  uf  our 
era.  embraces  mark  r\ery  blanch  of  the  knowl- 
edge of  northern  India.  Consult  Tope.  'First 
Lesions  in  Tamil*  (Oxford,  7th  ed.,  1W4).    See 

India. 
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Taming  of  the  Shrew }  has  !*.«.■■  i 
mancntly  popular  of  Shakespeare's 
and   is   still   notably  successful   on 
There  is  little  agreement  rcgardii 
date  at  which  it  was  composed  or  • 
Shakespeare's  concern  in  it.    It  was 
in  the  1623  folio,  but  a  separate  auarn 
in     1631     shows    its    continued 
time  when   few  but  the  very  giv«r 
Shakespearean  plays  justified  tndivii 
lication.    This  drama  is  a  rcfashi 
of  the  best  prc-Shakespearean  co 
Taming  of  A  Shrew,*   printed  iu   » 
characters  arc  renamed  (except  Kate/ 
lines  wholly  rewritten,  but  the  general 
of  the  plot  is  not  radically  altered,  mon 
in  the  last  regard  appearing  in   the 
ttianca  than  in  that  of  Katharine. 
effort   to  ascribe  to  Shakespeare 
( Taming  of   A  Shrew'   is  invalidated 
fact   that  the   former  play  beloi      i  > 
Pembroke's  company  and  by  its  i. 
loinings  from   Marlowe,  legitimate 
is  limited  to  discussion  of  the  ex      i 
poet's    rcvisionary    work    in    prepku 
Taming  of  the  Shrew.*     That  the  I 
Pctruchio  scenes  were  recast  by  him  u 
but  many  critics  refer  the  scenes  < 
the  lovers  of    Bianca   to  an   unknw 
reviser.     No  particular  reason  for  1 
sumption   exists   beyond   the  unwilL 
credit  Shakespeare  with  work  not 
beyond    the    abilities    of    his    con  ton 
This,  of  course,  is  a  correct  criterion  < 
it  is  clear  that  the  author  is  exerti 
power.     In  the  case  of  the  present  , 
logical  to  suppose  that  the  entire  rev 
done  by  Shakespeare,   who  handled  - 
plot   with  enthusiasm  and   retouched 
ordinate   scenes   with   independence   . 
quacy,  but   in   a  somewhat  per f undo. 
The  notable  Induction,  with  the  ch, 
Sly,   is  not   primarily   Shakespeare's  « 
tion;   it  occurs  in  the  earlier  version 
indeed  Sly  continues  on  the  stage  ran 
entire   performance  and  offers    fr 
ments    like    those    of    Revenge    aiiu    * 
Ghost  in  <Thc  Spanish  Tragedy.'    Shal 
apparently    in    the    interests    of    s 
allows  him  to  be  forgotten  after  tL« 
of  Act  I,  but  he  has  made  the  Indue 
liarly  his  own  by  the  insertion  of    ™ 
shire  place  names  and  allusions.     On 
1633  (The  Taming  of  the  Shrew1  was 
Saint  James'  Palace  before  Charles  I 
queen.     It  is  noted  that  the  play  was 
Two  nights   later   it   was   followed  by 
formancc   of    Fletcher's    sequel,    •The 
Tamed, >  in  which  Petruchio's  second  wi 
the    tables.      Various    adaptations    of 
pea  re's  play  were  popular  in  the  17th  a 
centuries.     In  1754  Garrick  produced 
act   abridgment   called    'Kathcrine  i     i 
chio.  *  which  for  a  century  or  more 
the  original.     The  complete  play  v 
by  Augustin  Daly  in   1887  with  docii 
cess.    John  Drew  played  Petruchio,  Ol 
ner  Lucentto  and  Ada  Rehan  Katharif) 
hundred  performances  were  given  bet 
January  and  13  April. 

Tua 
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MMANY  HALL.    See  Tammany  So- 

MMANY    SOCIETY,    or    COLUM- 

ORDER,  The,  was  founded  12  May 
»y    William    Mooney,    ex-Revolutionary 

(two  weeks  after  the  national  govern- 
was  established),  as  aa  fraternity  of 
5  solemnly  consecrated  to  the  independ- 
fie  popular  liberty  and  the  federal  union 
country.®  It  had  for  its  objects  (1)  the 
lity    of    democratic-republican    lnstitu- 

(2)  benevolent  care  of  Revolutionary 
s  and  others  of  its  members,  *their 
»  and  orphans,  and  others  who  may  be 
objects  of  their  charity*  The  member- 
as  composed  of  those  who  were  known 

the  Revolution  as  "Sons  of  Liberty® 
Sons  of  Saint  Tammany® ;  societies 
I  to  promote  the  cause  of  independence, 
tciety  was  opposed  to  the  Saint  George, 
)avid  and  Saint  Andrew  societies,  whose 
members    openly    proclaimed    fealty    to 

III.  After  the  Revolution,  Alexander 
on  (q.v.)  removed  the  political  disabilities 
se  Tories  (1787)  and  they  became  the 
tion  of  the  Federalist  party,  and  being 
d  influential  fought  corruptly  for  Hamil- 
Jieme  of  a  Federal  President  and  Senate, 
I  office  for  life,  who  should  appoint  the 
governments  and  dominate  Congress. 
3f  these  Loyalist  Tories  were  elevated  to 
immediately  on  their  enfranchisement, 
nraged  the  <(Liberty  Boys®  who  fought 
d's  soldiers,  and  suffered  repeated  be- 
by  these  same  Loyalists  whose  plots  were 
igainst  the  patriots.  Many  of  these  Tory 
acies  were  successful  and  sent  numbers 
•iots  to  the  charnel  prison  ships  to  meet 

others  failed,  as  when  the  Tory  mayor 
w  York,  Mathews,  plotted  to  kidnap 
lgton  and  assassinate  his  staff.  The 
bred  by  these  and  kindred  infamies  was 

to  flame  by  the  disfranchisement  of 
tionary  soldiers  whose  means  and  prop- 
ere  meagre.  In  1777  the  constitutions 
1  and  operative  in  New  York  State  gave 
jht  to  vote  only  to  those  who  owned 
>ld  to  the  value  of  100  pounds,  free  of 
>ts.®  This  gave  full  political  power  to 
ti  Loyalist  Tories  who  monopolized  trade 
nking  privileges,  while  it  disqualified  the 
f  those  who  fought  in  the  patriot  army 
ose  who  were  punished  by  poverty  for 
sustaining  the  Revolutionary  cause.  The 
rig  of  the  Society  of  the  Cincinnati  (q.v.) 
entcd  the  existing  bitterness  and  hatred, 
on  and  others  pointed  out  its  menace  to 
erties  of  the  people  and  its  monarchial 
)  found  an  order  of  hereditary  nobles, 
nilitarism  as  a  basis.  The  Tammany 
'  was  founded  as  a  crowning  protest  to 
portentous  happenings  and  to  discredit 
ider  Hamilton's  prophecy  that  the  demo- 
republican  scheme  of  government  was 
d  to  disastrous  failure. 

y  History. — The  Tammany  Society  was 
i  into  13  tribes  corresponding  to  the  13 
.1  States.  The  Society  adopted  Indian 
nd  ceremonials  and  the  forms  and  usages 
aborigines  to  the  fullest  extent  practical, 
igwam  was  the  term  applied  to  the  So- 
place  of  meeting.     Indian  symbols  and 


mottoes  were  used  to  designate  the  13  tribes, 
as  follows: 

The  Eagle  Tribe,  New  York  State. 
The  Otter  Tribe,  New  Hampshire. 
The  Panther  Tribe,  Massachusetts. 
The  Beaver  Tribe.  Rhode   Island. 
The  Bear  Tribe.  Connecticut. 
The  Tortoise  Tribe,  New  Jersey. 
The  Tiger  Tribe,  Delaware. 
The  Rattlesnake  Tribe.  Pennsylvania. 
The  Fox  Tribe.  Maryland. 
The  Deer  Tribe*  Virginia. 
The  Buffalo  Tribe,  North  Carolina. 
The  Raccoon  Tribe,  South  Carolina. 
The  Wolf  Tribe   Georgia. 

The  13  sachems  (or  trustees)  annually 
elected  a  grand  sachem  or  president.  The 
kite  hi  okeinaw,  or  great  grand  sachem,  was  an 
honorary  office  conferred  upon  the  following 
Presidents  of  the  United  States:  Washington, 
John  Adams,  Jefferson,  Madison,  Monroe,  John 
Quincy  Adams  and  Jackson.  The  office  was 
abolished  after  General  Jackson's  incumbency. 
The  Sagamore  was  the  master  of  ceremonies 
and  the  Wiskinskie  the  sergeant-at-arms.  Ac- 
cording to  the  true  Indian  fashion  the  year 
was  divided  into  seasons  and  these  subdivided 
into  moons.  The  era  began  with  the  discovery 
of  America  by  Columbus  and  included  the  year 
of  the  Declaration  of  Independence  and  of  the 
founding  of  the  Society.  (New  York  City,  3 
Dec.  1903,  is  written  by  the  Society  thus:  Man- 
hattan Season  of  Snows,  12th  moon,  year  of 
discovery  411th,  of  Independence  127th  and  of 
Institution  114th).  The  Society  motto  is  aFree- 
dom  our  Rock.*  The  following  toasts  at  the 
4  July  1789  banquet  illustrate  the  Society's 
sentiments  from  its  formation.  Thirteen  cannon 
shots  followed  each  toast.  These  are  the  two 
first  toasts:  (1)  a May  honor,  virtue  and  patri- 
otism ever  be  the  distinguished  characteristics 
of  the  Sons  of  Saint  Tammany."  (2)  aThe 
head  men  and  chiefs  of  the  Grand  Council  of 
the  Thirteen  United  Fires  —  may  they  convince 
our  foes  not  only  of  their  courage  to  lift,  pru- 
dence to  direct,  and  clemency  to  withhold  the 
hatchet,  but  of  their  power  to  inflict  it  in  their 
country's  cause.* 

Achievements. —  The  national  government 
repeatedly  failed  to  conclude  a  treaty  of  peace 
with  the  warlike  Creek  Indians  whom  the  Fed- 
eral government  was  anxious  to  placate.  The 
Tammany  Society  undertook  the  conciliation. 
The  Celtic  half-breed  chief  McGillivray,  who 
led  the  Creek  tribe  of  Indians,  with  28  of  his 
chiefs  and  warriors  were  brought  to  New  York 
by  Tammany  and  given  a  banquet  2  Aug.  1790. 
The  Tammany  braves  were  in  full  Indian  cos- 
tume when  they  escorted  McGillivray  and  his 
warriors  to  President  Washington.  The  treaty 
was  signed  13  Aug.  1790.    The  Society  in  June 

1790  founded  a  museum  for  athe  preservation, 
collection,  and  study  of  Indian  relics,  etc."    In 

1791  the  Society,  under  the  direction  of  John 
Pintard,  its  first  sagamore,  founded  many  edu- 
cational and  progressive  institutions  which  later 
developed  great  efficiency  under  the  Society's 
fostering  care.  Two  of  these  institutions  have 
since  merited  national  recognition,  namely,  New 
York  Historical  Society  (q.v.)  and  the  Acad- 
emy of  Design  (q.v.).  In  1793,  when  France  in 
desperation  struggled  to  overthrow  feudal  op- 
pression, the  Tammany  Society's  sympathy  and 
moral  support  was  prompt,  enthusiastic  and 
enduring.  Sentiments  and  sympathies  of  politi- 
cal and  other  associations  were  usually  expressed 
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by  toasts  at  a  banquet  specially  held  for  that 
purpose.  Until  about  1840  these  "public  din- 
ners" were  the  chief  means  of  announcing  the 
policies,  booms  and  sentiments  of  political  and 
social  bodies.  On  12  May  1793  the  Tammany 
Society,  at  its  annual  dinner,  gave  the  toast, 
" Success  to  the  Armies  of  France,  and  wisdom, 
concord,  and  firmness  to  the  Convention.*  This 
was  greeted  with  roars  of  applause  for  many 
minutes.  The  society  suffered  a  flood  of  vitu- 
peration, abuse  and  threats  of  grave  harm  from 
the  Tories  and  Federalists.  In  1800  the  society 
bought  real  estate  collectively  to  comply  with 
the  property  qualifications  imposed  on  the  voter. 
On  13  April  1808  the  society  marched  in  a  body 
to  Wallabout  (•\Vallabochtn)  Bay.  where  the 
foundation  stones  were  laid  by  tnem  of  the 
receiving  vault,  for  the  bones  of  11,600  patriots, 
victims  of  England's  brutality.  The  society 
collected  1 1  hogsheads  of  bones  along  the  beach 
of  Wallabout  Bay  of  those  who  died  of  hunger, 
disease  and  cold  in  the  awful  English  prison 
ships.  Tammany  interred  these  bones  in  a  tomb 
near  the  present  navy  yard  with  imposing  mili- 
tary and  civil  ceremonials.  In  1812  the  Tam- 
many Society  loudly  called  for  war  with  Eng- 
land, pledging  a their  lives,  fortunes  and  sacred 
honor*  in  support  of  the  government  for  the 
waging  of  *that  just  and  necessary  war*  At 
every  stage  of  the  conflict  the  Society  gave  full 
and  loyal  support.  Tammany  Hall  in  Nassau 
street  became  the  headquarters  of  the  war  party 
where  they  hoisted  the  flag  to  proclaim  each 
victory  and  celebrated  the  success  of  the  Ameri- 
can forces  in  loyal  manner.  Tammany  also 
gave  a  fighting  force  to  the  nation,  which  de- 
veloped later  three  able  generals  and  a  colonel. 
In  August  1814  about  1,200  members  of  Tam- 
many Hall  went  in  a  body  to  Brooklyn  and 
erected  earthworks  and  other  defenses.  On  29 
June  1814  members  of  the  Tammany  Society 
mobbed  a  large  Federalist  meeting  gathered  to 
celebrate  the  return  of  the  Bourbon  dynasty  to 
the  throne  of  France.  In  1817  the  Society  with 
high  patriotic  speeches  and  ceremonial  made 
imposing  interment  of  General  Montgomery  in 
Saint  Paul's  churchyard.  On  23  Feb.  1819 
Tammany  gave  a  banquet  in  honor  of  Gen. 
Andrew  Jackson  at  which  they  launched  a  boom 
in  his  behalf  for  the  Presidency. 

Manhood  Suffrage.—  From  the  moment  of 
its  foundation  in  1789,  the  Tammany  Society 
fought  for  manhood  suffrage  and  against  "im- 
prisonment for  debt.*  On  1  Dec.  1820  a  Tam- 
many Hall  mass  meeting  resolved:  "That  the 
distinction  of  the  electoral  rights;  the  mode 
of  appointment  to  office  and  the  union  of  the 
judiciary  and  legislative  functions  were  objec- 
tionable and  highly  pernicious.*  The  meeting 
urged  the  legislature  to  pass  the  reform  meas- 
ures they  advocated  and  when  the  legislature 
overwhelmingly  advocated  the  extension  of  the 
suffrage.  Tammany  celebrated  the  victory  for 
reform  14  lune  1K21,  at  Tammany  Hall  wifh 
democratic  jubilation.  The  sentiment  dominant 
at  this  gathering  is  tersely  expressed  by  one  of 
their  members:  "We  would  rather  be  ruled  by 
a  man  without  an  estate  than  by  an  estate 
without  a  man  * 

On  4  March  1822  a  banquet  was  given  at 
Tammany  Mall  f«»r  the  purpose  of  expressing 
their  utmost  joy  a*  "the  extension  of  the  rit:ht 
of  suffrage  and  the  abolition  of  those  cumber- 
some  relics   of    old   centralizing   methods,    the 


Council  of  Appointment  and  the  C 
Revision.*     The  function  of  the   fo 
expressed  in  its  title;  that  of  the 
to   give   final   approval  or  dtsaopro 
legislation.    The  Toasts*  at  this  bfa 
propriately  express  the  Tammany  sei 
the  participants.     Here  are   two  illi 
aThc  right  of  suffrage  —  corruption  iki  i 
cise  most  to  be  apprehended  from  its 
to  a  few.*     This  was  another:     €T 
and  rising  politician  —  may  integrity  « 
ciple   guide   him  —  studying   the    pub** 
not   popularity.*     The   extension   of 
rage  greatly  increased  the  voting  y* 
Tammany   and   augmented    its    pontic 
tige.    In  1820  manhood  suffrage  in  full 
a  fact ;  Tammany's  political  power  havii 
increased,  in  this  year  Tammany  sued 
abolishing  the  last  vestige  of  property  q 
tion  to  the  right  of  suffrage  Ivan  ove 
ingly  large  popular  vote.    In  1826-27  T\ 
forced  the  fight  for  the  five-year  limita 
the  acquisition  of  citizenship.    In  1827 
many  delegation  visited  General  Jackson 
Orleans  to  present  an  anniversary  adc 
the  famous  battle  in  which  he  huroM 
land,  and  to  urge  his  candidacy  for 
dency  in  the  coming  year.    Martin  \m 
(who  was  a  member  of  the  Tammany  ! 
visited  New  York  later  in  the  year  arx 
ized  the  sentiment  of  the  Society  for  , 
To  offset   this   sentiment  and   the  larj 
vote  of  Tammany,  the  "Native  America] 
was   formed,  whose  battle  cry  was  * 
privileges  should  belong  exclusively  to 
tives  of  the  country.11    In  1828  Tanu 
General  Jackson  nearly  6,000  majority  •< 
vote  of  nearly  25,000.    This  was  the  : 
tional  election  held  wherein  the  State 
York  chose  Presidential  electors  by  popu 
Mid-Century  History.— On  26  X< 
Tammany  Hall  held  high  festival  in  fa 
the     French     Revolution.    President 
though  in  feeble  health,  reviewed  the  T 
parade  and  later   presided  at   the   bat 
Tammany  Hall.    Patriotic  speeches  for 
racy    were    delivered   and   elaborate  fi 
concluded  the  celebration.    In   1831   T 
abolished  "imprisonment  for  debt,*  ' 
debtor  was  a  resident  by  New  York  w 
3  March  1831,  Tammany,  by  a  unanimo 
lution,  declared  the    rcnomination  of 
Jackson    and    the    nomination    of    its 
Sachem  of  the  Eagle  Tribe,  Martin  Vai 
for   Vice-President.     In   1832  Tai 
General  Jackson  5,620  of  a  majority  u 
vote  of  30,474,  despite  the  flagrant  en 
and   frauds  openly  used  to  defeat  J; 
this  national  election.    The  United  Stfci 
and  allied  financial  interests  denounced 
as  a  "Revolutionist/  whose  *  despot 
spread  throughout  the  nation  "the  ic«i 
sequence <  of  anarchy.*    The  bank  ornci 
lit  ly  gave  $6  a   vote,   and  as  their  r 
seemed  unlimited,  raised  the  bribe  in  } 
ra<(  n.  yet  failed  to  defeat  Jackson.  Oii 
1K33  General  Jackson  exhibited  his  graj 
Tammany  Hall  by  a  ceremonious  vist 
wigwam,    accompanied    by    Governor 
Yice-I'rcMdnit   Van    Burcn,   the   Seen 
State  Woodbury  and  the  mayor  and 
council   of    the  city.     In    1833,    thro 
many's  persistence,  sustained  by  the  p«~ 
ion  which  it  aroused,  the  State  legislal 
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to  pass  as  a  reform  measure  an  act  per- 
New  York  City  to  elect  its  mayor.  In 
mmany  Hall  for  the  first  time  in  United 
listory  elected  a  mayor  by  popular  vote. 
fry's  candidate  was  Cornelius  W.  Lau- 
The  United  .States  Bank  and  the  com- 
loney  powers  of  the  period  bent  every 
to  defeat  Laurence.  All  the  newspapers 
ibsidized,  and  alarmed  the  citizens  with 
atory  editorials  predicting  "Universal 
»  (general  destitution,*  "trade  paralysis* 
ppalling  panic.9  Agents  of  the  banks 
lugs  and  bred  riots.  Serious  disorder 
ly  scenes  of  violence  preceded  the  elec- 
!very  form  of  coercion  was  employed  on 
ness  element  and  actual  trade  suspension 
fully  produced.  Yet,  despite  all  these 
I  and  real  terrors  and  their  influence 
timid  and  greedy,  Tammany  elected  her 
te  and  gave  an  enduring  argument  for 
ad  of  manhood  suffrage  throughout  the 
In  June  1861.  Grand  Sachem  William 
ledy  took  to  trie  front  a  regiment  com- 
F  members  of  Tammany  Hall,  which  had 
lised    and    equipped   by   the   Tammany 

This  regiment,  the  42d  New  York 
r,  distinguished  itself  for  valor  in  36 
and  engagements.  In  1864  Tammany 
;d  General  McClellan's  name  at  the  Co- 
nvention as  the  Presidential  candidate 
Democratic  party.  General  McClellan 
I,  in  the  ensuing  election,  from  Tarn- 
efforts,  a  majority  of  over  37.600  in  a 
>te  of  about  110,000.  In  1870  Tweed, 
gained  an  ascendancy  in  Tammany  Hall, 
ed  the  organization  to  many  extrava- 
penditures,  thus  bringing  much  scandal 
le  wigwam.  He  was  forced  to  retire 
s  leadership  and  was  driven  out  of  the 
a  prey  to  ruin  and  disgrace.  Since  that 
immany  has  ceased  to  stand  for  high 
and  has  become  emblematic  of  boss 
i  policies  for  "what  there  is  in  it.D 
r  History. —  In  1872  the  reform  of  the 
ition  was  undertaken  by  a  group  of 
ats  under  the  guidance  of  Samuel  J. 
Tammany  came  to  the  front  again 
hn  Kelly  as  its  leader.  It  became  a 
in  city,  State  and  national  politics. 
Mr.  Kelly,  Tammany  largely  regained 
Sdence  and  respect  of  the  Democracy, 
is  death,  in  1886,  Tammany  was  gov- 
y  a  committee  consisting  of  Richard 
James  J.  Martin,  Hugh  J.  Grant  and 

F.  Gilroy.  This  government  even- 
n   the  absolute   leadership  of   Richard 

Under  the  influence  of  Mr.  Croker, 
jy  in  1888  won  a  series  of  brilliant  po- 
ictories,  establishing  democracy  firmly 
city   and    State.    It    was    due    to    Mr. 

skilful  management  that  all  of  the 
I  Democratic  organizations  in  opposi- 
Tammany  Hall  were  put  out  of  exist- 
l  Tammany  left  the  sole  representative 
3cracy  in  this,  the  greatest  city  in  the 
States.  In  1900,  after  the  defeat  of 
locracv  in  the  country  at  large,  Mr. 
ceasea  to  take  an  active  interest  in 
ly  affairs.  He  resigned  his  leadership 
e  municipal  defeat  in  1892,  and  the 
wis  Nixon,  a  protege  of  Mr.  Crokcr's, 
:ed  in  command.  Mr.  Nixon's  training 
i  for  the  navy.    His  knowledge  of  poli- 


tics was  purely  academic,  and  his  leadership 
was  naturally  very  brief.  The  organization 
then  drifted  along  under  the  leadership  of  a 
committee  consisting  of  Daniel  F.  McMahon, 
Louis  F:  Haffen  and  Charles  F.  Murphy.  In 
1903  Mr.  Murphy  assumed  the  leadership  upon 
the  vote  of  the  executive  committee.  Mayor 
George  B.  McClellan  and  the  entire  Tammany 
ticket  were  elected  in  November  1903. 

He  was  re-elected,  and  in  1910  William  J. 
Gaynor  was  elected  by  Tammany.  While  Mr. 
Gaynor  was  markedly  independent,  yet  Tam- 
■  many  held  its  grip  on  most  of  New  York's 
political  activities.  In  1913  the  fusion  candi- 
date, John  Purroy  Mitchell,  beat  the  Tammany 
forces,  and  there  was  a  partial  return  to  Re- 
publican rule.  However, .  notwithstanding 
Mitchell's  acknowledged  abilitv  and  popularity, 
Tammany  beat  nim  in  1917,  with  an  almost  un- 
known candidate,  John  F.  Hylan.  Tammany 
maintains  in  Manhattan  probably  the  strongest 
and  best  organized  political  machine  in  the 
world.  While  there  are  Democratic  organiza- 
tions and  leaders  in  the  outlying  boroughs, 
they  are  known  to  be  subservient  to  Tammany, 
and  the  assembly  districts  all  have  Tammany 
leaders  —  the  very  name  of  Democratic  organi- 
zation is  lost.  Permanent  headquarters  and 
leaders  exist  in  each  of  the  23  assembly  dis- 
tricts and  subordinates  handle  the  details  like 
a  great  army.  They  are  in  business  all  the 
year  around  and  every  day  in  the  vear,  aiming 
to  maintain  their  hold  in  all  the  political  offices 
and  all  the  expenditure  of  public  moneys  that 
they  possibly  can.  The  fact  that  they  have 
been  able  to  place  many  judges  on  the  bench 
as  well  as  to  control  most  of  the  executive  of- 
fices has  at  times  been  the  subject  of  great 
scandal.  Yet  membership  in  the  organization 
includes  very  many  men  of  high  character  and 
patriotism,  and  their  influence  at  times  is 
apparent. 

Tammany  for  many  years  has  catered  to 
and  largely  held  the  votes  of  the  poorer  classes 
—  charity  has  been  dispensed  widely  from  the 
district  offices;  bureaus  are  maintained  to  give 
work  to  those  who  can  be  depended  upon  to 
vote  with  the  organization ;  excursions,  parties 
and  dances  are  given  freely;  those  who  have  a 
bad  habit  of  getting  into  jail  for  small  offenses 
are  systematically  bailed.  Notwithstanding 
that,  members  and  followers  have  been  charged 
time#  and  again  with  catering  to  vice,  even  dis- 
cussing it  and  trafficking  in  it;  with  dishonesty 
and  wastefulness  of  public  funds;  with  placing 
and  keeping  incompetents  in  office,  and  the  en- 
tire list  of  political  mistakes,  weaknesses  and 
crimes,  yet  after  every  exposure  and  temporary 
reform,  the  same  old  Tammany  comes  back  to 
power  and  dominates  the  politics  of  the  world's 
largest  city.  Consult  Breen,  ( Thirty  Years  of 
New  York  Politics>  (1899);  Lewis,  (Richard 
Croker>  (1901);  Riordon,  <Plunkett  of  Tam- 
many HalP  (1905);  Forrest,  J.  W.,  Tam- 
many's Treason }   (Albany  1913). 

TAMMERFORS,  tam'mer-fors  (Finnish, 
Tampere),  Finland,  a  town  in  the  government 
of  Tavastehus,  about  80  miles  northeast  of 
Abo,  on  the  railway  from  the  Gulf  of  Finland 
to  the  Gulf  of  Bothnia.  It  is  the  third  largest 
town  in  Finland,  and  the  principal  manufactur- 
ing centre.  Its  industries  include  cotton  and 
linen  spinning  and  weaving,  and  the  manufac- 
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lute  01   paper,  iron   and  steel  mills,  locomotive 
works  and  shipyards.    Pop.  45,21  J. 

TAMMUZ,  utrs'ni.  I  IUIiyl"i.i..n  di 
shipped  by  Jews  who  drifted  iniu  idolatry,  and 
■tcntiowaq   m   Scripture,   in    Kzekici    wis,    14: 

i  me  to  the  door  ol 
dI    i In:    Lord's   house    which   was    toward   the 
north;   and,  behold,   there   sat   women 

. -..:int/ u  According  to  Sarcc  (in  Has- 
tings' Dictionary  of  the  Bible)  T amoral  was 
origsnnlly  the  ma-sod,  tad  waa  ■  Babylonian 
deity  whose  worship  was  early  imported  into 
I.  the  name  being inSoncnao  Dttrnwii, 
■the  son  of  life"      I  ■-.-./  was  ad- 

dressed as  Adouai,  "my  lord."  whence  the 
Urcck  Adonii;  and  as  Tarntnni  was  un^u:.,!!: 
associated  with  tbc  Babylonian  goddess  I  star 
(Astartc),  so  Adonis  was  associated  with 
Aphrodite,  The  Vulgate  agrees  with  this  ex- 
planation liy  its  rendering  of  Tatnmuz  as 
Adorns.  This  worship  was  much  practised 
among  the  Phccnicians,  and  was  celebrated 
chiefly  at  the  Phoenician  town  of  flyblus.  The 
<  rt i  morii.il  was  prolonged  through  different 
Adonis  was  supposed  to  have  been 
killed  by  a  kiar  ;  aearcfc  was  made  for  htm,  a 
wooden  image  being  provided  to  represent 
■VI.. m..  Hid  '"i  Ul  ban  found,  wild  and  licen- 
-■  1 1 1 1  the  burial  of  the  idol 
terminated  the  first  portion  iii  101  pagcanl 
The  ri.er  of  Adonis,  or  Nahr  Ibrahim,  al  rhc 
season  of  the  year  at  which  this  worship  took 
place,  become*  discolored  from  the  heavy  rains 
on  Lebanon,  and  in  the  popular  superstition  the 
stream  was  stained  by  the  blood  of  Adonis. 
The  resurrection  of  Adonis  next  followed 
■  tinBtd  With  frantk 
rcjoicings.     This  idolatry  appears  to  have   been 

iiii'iii,.il)   symbolical,  Bsmwctad  wrta  the  sun's 
decline  in  the  winter  and  his  rMarttina 

in  summer,  or  with  the  death  of  nature  anil  its 
revival  in  spring.    The  festival  seems  to  have 
Id  U  the  inml   solstice.     Movers  and 
Hitng   place  it  at   the  autumnal   equinox;   but 
Tammm    is    with    rhc   Jews   the   name   of    the 
inul  •tiuunrr  mouth.    Jerome  also  as- 
serts  that    the   anniversary   of   the    death    and 
rion  of   the   fabulous  Adonis  was  orit- 
ur th*  niMTith  of  June.     It  was,  however, 
in   the  sixth   month   that    F./rkicfs   vision   hap- 
pened.    The   period   of   celebration   might    per- 
haps van,  or  lite  time  of  the  propb. 
tnik'hr   nor   bt   coincident   with   the   actual   cele- 
livml      Thr  worship  of  Adonis 
was  suppressed  by  Constant  me,     Consult  I.ang- 
nota,  s,   'T.iniiTii!/  and  l.lnai1   (Oxford  1PM). 
TAMPA,  i  i.i  .  i  iiv.  port  of  entry,  coumy- 
scat  of    M  ty,   at  the  mouth  of 

Hillsborough    Kiver   at   in   entrance   to   Tampa 
mm    Line  and   Sea- 
■.■•!•..   brinp   the  Gulf   terminus 
ol  both,  m  (he  Gulf  of  Mex- 

It  has  a  harbor,  the  best 


:     Florida,   and    it   ha*   regular    steamer 

i   n   with  all  the  large  Gulf  ports,   large 

pom  of  the  West  Indies  and  with  New  York 

UabM  of  other    Atlantic   port*       in    yhe 

an    large  nunc*  of  phosphate.    Lumber 
are   targrlv    producad    ud 


"T.™, 


Manufacturing.  The  thief  manu  fart  it  ring 
industry  of  Tampa  is  connected  with  tobacco 
products.    In  \'»H  the  number  of  factories  wa» 


over  200  (thrcc-fourthsof 

- 1.  iii-   capital  invested 

.  attic  "i  the  product  foi 
The  wages  paid  to  wori. 
56,500,000  annually.  Tin  U 
lactones  is  nearly  all  imported  lrc.ro  KatlU, 
t  uba.  The  maiiuiaciuritig  of  lotiatco  a 
Tampa  is  largely  done  by  Cuban  imtaiKruiti 
The  Sumatra  "wrapper  leaf  grown  m  Fieri 
is  said  to  lie  superior  in  quality  to  that  Bru*n 
in  Sumatra,  and  is  used  to  some  extent. 

Commerce.—  The  amount  itf  tobacco  leu 
imported  into  the  port  ot  Tampa 
has  for  several  years  exceeded  thai  of  nj 
Other  United  States  port  except  New  Yuik, 
I  revenue  paid  by  the  city  -. if- r.l. 
$1,000,000  annually,  and  the  custom  r.olW'rit„ 
for  the  district  arc  about  $v.OOO,OI)U     Pkuaabiu 

COS art   after   tobai   ■ 

is   sometimes  shipped   abroad  in  a   single  jtar 
The    ijitantity    o)     I  run 

being  shipped  lo   Si 


Liuilding: 


■ 


gs  and  Municipal  Improi 
men,  when  Tampa  wa*  made 

■  iin\-.  it  hu  grown  rapidly  i  ■ 
its  late  number  of  winter  guests,  many  tar* 
and  beautiful  hotels  have  been  erected  (hir 
fine  public  buildings  are  the  runom-hoUM,  tar 
!  Inn,  [„,.  [he  schools,  the  banks  and  nu=j  ul 
the  business  Mocks, 

The  electric  car  lines  connect  tbc  wbnrtaa 
sections  with  the  different  parts  of  the  nil 
The  water  supplv  comes  from  Hiring*:  dii 
daily  use  is  7.000.000  nallnns  The  pumpua 
capacity    of    works    i*    IO.Kl1.tMl    gallons 

Churches,  Schools,  Etc.—  There  an  n 
church  buildings.    There  ara   12  , 

lading    the    Hillsborough    I 'man 
High    School.  i.^tT  AnMbn 

high  school  is  in  charge  of   th.     ■ 
Holy   Name,  who  conduct   three  parish  srium 
in   Tampa  and  one  in  each  of  the  nearby  w-1- 
u, :,-..    U  o;     i 

a  college  for  boys,  under  the  maiugrtueii!  .t 
i  Jesus,  and  five  private  k.-bauk 
There  arc  three  daily  and  live  weekly  lie"* 
papers  The  six  banks  have  a  combined  em- 
iial  of  $1,000,000.  and  deposits  amountine  ■ 
over  JoJ00,006. 

Government.—  The  government  i»  vestnt  ia 
a  mayor  and  a  city  round!,  elected  by  tk-  pm- 
ple  for  terms  of  two  year*.  The  council  h»» 
II  members,  three  being  elected  it  Unf 
There    are    !'■  I  ■    I    public    n-nkt 

departments,  including  a  board  ■  ■■ 
ample  powers  to  protc  I 

History.   -Tampa  is   the  hi    , 
place  of   Narv.ii/    and    De    Soto 
early   Spanish  expeditla 
began    with     the 

Statu  military   poal  dJ   Fori   Brooke,  dunag  tb* 
'       Indians       It    m  thr 
seat  of  small 

Its     rpfral     nn    ■ 

ries    In     1886. 

■ 

TAMPA,  a  bay  on  the  weal  eoml  of  Flot 
.da,  an  inlet  of  the  Guli  of  Mexico  Tta 
northern  part  it  divided  into  an  eastern  afta. 
HilUhoro  Bay,  and  a  western  arm.  Old  Tatam 


«     * 


harbor  is  prol 


TAMPAN  —  TANAUAN 


aarbor  is  protected  by  a  line  of  keys 
■arriers  against  ihe  west  winds.  A 
iid  ex  ten  ding  south  almost  closes  the 
or.  The  bay  is  about  35  miles  long 
"  niles  wide.  At  the  entrance, 
■if  it>  l ;•* 


Solo  and  De  Narvaei.     On  its  shore 

Slates  government  maintained  Fori 
many  years  previous  to  the  Civil 
ring  the  Spanish-American  War  diis 
ic  principal  point  of  erobexcatioD  Eor 
ties  troops  to  Cuba. 
AN.  A  poisonous  tick  found  in 
id  other  parts  of  southern  Africa. 
t  the  siie  of  a  pea  and  when  filled 
1  is  dark  blue  in  color.  It  usually 
aits  between  the  toes  or  fingers  and 
iisagrceablc  itching  which  gradually 
le  limbs  till  it  reaches  the  abdomen 
iting  or  fever  occur. 
ICO,  tam-pe'ko,  Mexico,  a  town  in 
if  Tam:iulipas.  situated  in  the  south- 
rner  of  the  state  at  the  mouth  of  the 
ver.  It  is  an  old  Aztec  city,  built  in 
mhealthful  locality,  surrounded  by 
id  marshes.  The  streets  are  broad 
ar,  with  large  market  places,  and 
several  fine  buildings.  The  harbor 
mpn.>i-d  by  jetties  and  a  breakwater, 
wn  rivals  Vera  Cruz  as  a  commercial 
development  during  recent  years  is 
e  to  the  finding  of  petroleum  near 
the  terminus  of  two  railroads,  and 
•rcial  outlet  for  all  the  Northeastern 
steamship  lines  of  the  vicinity  mak- 
>rt.  The  exports  are  petroleum,  min- 
razing   products,   wood,   honcv,  wool 

lo   the   total   of   nearly  $100,000,000 
The  imports   are   of  about   one-half 

being  mostly  manufactured  articles 
Jmted  States.     Pop.  about  36,000. 
'ICO  FIBRE.     See  Istle. 
VORTH,    Australia,   an   inland   town 
outh  Wales,  in  the  northeastern  part 
te,  on  ihc  railroad  from  Sydney  to 

It  is  the  centre  of  an  agricultural 
?  district  Pop.  about  7,750. 
VORTH,  England,  a  borough  of 
ire,  on  the  Tame  River,  110  miles 
:if  London;  the  site  of  interesting  old 
ng  from  the  8th  century.  Pop.  7,500. 
.  ta'na,  British  East  Africa,  a  river 
he  slopes  of  Mount  Kcnia.  and  flow- 
;ast  into  the  Indian  Ocean.  It  is 
for  light-draught  vessels  about  350 
ameye,  just  below  the  Hargazo  Falls. 
.  See  Tkee-shrew. 
,  Lake.  See  DemhEa. 
GER,  a  family  of  perching  birds 
a-),  allied  to  the  finches.  They  are 
.url  by  the  bill  being  of  triangular 
s  base  and  arched  toward  its  tip.  The 
idible  may  exhibit  a  notched  appc 


(found  in  the  tropical  parts  of  Amcr- 
ude  several  genera  and  many  species, 


all  of  brilliant  coloration  and  usually  capable  of 
fine  singing.  One  of  '.he  best  known  is  the 
p.ng:iiiis[  uiiiaucr  (r.u/'iiciiiia  musica  )  oi  ihe  West 
Indies,  SO  named  imm  '.In  [..leasing  and  varied 
nature  of  the  song.  The  Antilles  possess  sev- 
eral peculiar  species.  Three  or  four  species  of 
the  genus  Pyratipa  are  regular  migrants  to  the 
United  States  in  summer,  one,  the  scarlet 
tanager,  or  black-winged  fire-bird  (P.  rubra), 
being  familiar  at  that  season  throughout  all  the 
Northern  arid  Eastern  States  and  southern  Can- 
ada. It  is  of  less  size  than  the  robin,  and  a  bird 
of  the  woods  and  orchards  rather  than  of  open 
lands,  and  almost  never  seen  upon  the  ground. 
The  male  is  everywhere  rich  scarlet  except  his 
wings  and  tail  which  arc  pure  black.  This  full 
plumage  is  not  acquired,  however,  until  the 
fourth  year,  the  young  males  being  dull  yellow, 
more  or  less  reddened  according  to  age;  while 
the  females  are  always  clothed  in  an  inconspicu- 
ous dress  of  mottled  green.  The  song  of  the 
male  is  loud,  vigorous  and  merry,  and  is  heard 
later  in  the  summer  than  that  of  most  other 
hirds.    The  nest  is  a  rather  rude  Structure  placed 


'  redbird  (/".  testiva)  is  of  more  pink- 
ish and  glowing  hue  than  the  scarlet  tanager, 
and  lacks  the  black  on  wings  and  tail;  it  has  a 
Western  variety  (Cooferi).  The  males  of 
another  Western  species,  the  Louisiana  tanager 
(/'.  ludm-iciana)  are  yellow  and  black,  with  the 
head  red ;  and  a  fourth  darker  species  (P. 
lie  fatten)  is  maink-  Mi-xkan.  Consult  (■■■■ 
■Birds  of  North  and  Middle  America,1  Part  II, 
(Washington  1902),  and  standard  books  on 
American  birds. 

TANAGRA.  tan'a-gra,  Greece,  an  ancient 
town  of  Beeotia,  on  Ihe  left  bank  of  ihe  AsopoS, 
15  miles  cast  of  Thebes,  the  scene  of  a  battle  in 
455  b.c.  between  the  Athenians  and  the  Spar- 
tans, in  which  the  latter  were  victorious.  Tana- 
gra,  now  called  Gremada,  is  a  scene  of  ruins. 
Excavations  since  1873  have  brought  many  in- 
teresting objects  to  light,  ispeciallv  th.-  beautiful 
painted  terra  eotta  draped  female  figures  from 
six  to  nine  inches  in  Height,  known  as  Tanagra 

TANANARIVO,  ta-na-ua-re'v6.  Capital 
of  the  island  of  Madagascar,  lis  most  promi- 
nent building  is  the  royal  palace  which  is  lo- 
cated at  the  top  of  a  hill.  The  place  has  iui 
commerce  but  has  a  few  industries  and  many 
new  buildings,  among  which  arc  two  cathedrals, 
a  mosque',  several  college 5  and  hospitals  and 
a  number  of  churches.    Pop,  about  95.000. 

TANARO.  ta-na'ro.  a  river  nf  Italy  known 
anciently  as  Tanarus.  It  rises  in  the  Ligurian 
Alps,  in  northwestern  Italy,  flows  northeast 
past  Asti  and  Alessandria,  and  empties  into 
the  Po  lOmiles  northeast  of  Alessandria;  length 
125  miles. 

TANAUAN,  ta-na'wan.  Philippines,  (1) 
Pueblo,  province  of  Batangas,  Luzon,  in  the 
northeastern  part  of  the  province,  24  miles 
north  of  Batangas.  It  is  on  the  main  road  to 
Manila,  and  was  wiped  oul  by  a  vulcanic  erup- 
tion of  Taal.  in  1754,  bW  rebuilt.  It  is  the 
centre  of  sugar  and  tobacco  raising  and  fruit 
growing  country,  and  has  bnaie  markets.  There 
are  good  schools.  Pop.  20,040.  (2)  PuiMo, 
province  of  l.e.vte,  on  the  northeastern  coast,  on 


MO 
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San  Pedro  and  San  Pablo  Bay,  nine  miles 
south  of  Taclohan.  It  is  on  the  coast  road. 
Pop.  18,510. 

TANCHEL,  or  TANQUBLIN,  a  fanatic 
who  arose  in  the  Netherlands  about  1115,  who 

?roclaimcd  himself  Son  of  God,  and  had  many 
oUowits.  He  was  killed  at  Antwerp  in  1125 
and  those  who  believed  in  him,  known  as  Tan- 
chclmians,  or  Tanquclinians,  were  converted 
back  to  the  Roman  Catholic  faith. 

TANCRED,  tang'kred,  soldier  and  Cru- 
sader: b.  about  1068;  d.  5  Dec.  1112.  His  father 
was  a  Sicilian  or  Italian  marquis  named  Odo 
or  Ottobonus;  his  mother  the  sister  of  the 
celebrated  Norman,  Robert  Guiscard,  whose 
eldest  son,  Bohcmond,  was  the  friend  and 
brothcr-in-arms  of  Tancred.  (Sec  Guiscard). 
In  10%  the  two  heroes  embarked  for  Kpirus, 
and  thence  marched  to  Macedonia.  At  the  siege 
of  Nicxa  (1097)  Tancred  first  appears  among 
the  heroes  who  directed  the  course  of  events, 
and  he  also  took  a  conspicuous  part  in  the 
battle  of  Dorykcum  (July  1097).  He  now  ad- 
vanced, with  Godfreys  brother  Baldwin,  over 
the  Taurus  toward  Jerusalem.  Tancred  first 
pentrated  through  the  passes  of  the  mountains, 
and  obtained  possession  of  Tarsus  by  capitu- 
lation. The  perfidious  conduct  of  Baldwin 
caused  a  quarrel  between  him  and  Tancred,  but 
it  terminated  in  the  reconciliation  of  the  chiefs, 
who  now  joined  the  main  army  which  was  then 
marching  upon  Antioch.  On  the  march  to 
Jerusalem,  Tancred  had  command  of  the  ad- 
vance guard,  and  he  was  the  first  to  storm 
the  walls  of  the  town.  During  the  scenes  of 
horror  which  attended  the  capture  of  Jerusalem 
(July  \iy/>)  he  cu  n  due  ted  himself  with  hu- 
manity. The  Sultan  of  Egypt  advanced  to  at- 
tempt the  recovery  of  Jerusalem,  but  was 
totally  defeated  by  Godfrey  of  Bouillon  and 
Tancred  before  Ascalon  (12  August).  Tancred 
captured  Tiberias,  besieged  Jaffa  and,  after  the 
death  of  Godfrey,  endeavored  to  effect  the  elec- 
tion of  Bohcmond  as  king  of  Jerusalem;  but  the 
unworthy  Baldwin  obtained  the  throne.  Tan- 
cred subsequently  conducted  the  defense  of 
Antioch.  and  after  Bohcmond's  death  in  1111 
obtained  that  principality.  He  is  represented  by 
Tasso  in  the  'Je-rasalem  Delivered*  as  a  brilliant 
and  blameless  hero.  He  is  also  celebrated  in 
Rossini's  opera  'Tancrcdi*  (1813).  Consult 
Guizot,  'Collection  des  Memoires-Gesta  Tan- 
credi';  Delabarre,  'Histoire  de  Tancredc* 
(1822). 

TANDOLANOS,  tan-do-la'nos,  a  wild  Phil- 
ippine tribe  of  Malay  origin  living  on  the  west 
coast  of  Palawan,  between  Punta  Diente  and 
Punta  Tularan 

TANDUBATO,  tan-doo-ba-tcV.  Philippines, 
one  of  the  ^mailer  islands  fit  the  Tawi  Tawi 
irnmp.  lit"  the  Subi  Arrhipclago,  lying  off  the 
!ii»j :l:i  .iM  e< !.«■»•.  nt  the  i-l.tnd  of  Tawi  Tawi; 
lfiiL''h.  north  and  south,  si\  miles;  greatest 
uid'h.  five  miles.  The  island  is  mountainous, 
Taudiibat"  peak  being  the  highest  point.  See 
Tawi  T  wvi. 

TANDY,  James  Napper,  Irish  patriot: 
1.  1741);  d  Brmbaiix.  Franrr.  1«U.  As  n 
Prnti  st;mf  hader  nf  the  popular  movement  he 
took  /«  ab»ii-»  arti« hi  m  corporation  politics,  free 
traile  .igita'inii  and  volunti  ering  affairs,  and 
was   elected   the   first    secretary   to   the   United 


Irishmen  of  Dublin.  In  1792  he  sent  a 
to   the   solicitor-general,  Toler,  and  ' 
demncd  to  prison  till  the  close  of  the  s 
the  House  of  Commons.    As  the  vie 
offered  a  reward   for  his  arrest, 
formal  action  for  illegality  again*! 
privy-councillors,  which  was  dii 
final  hearing.    For  distributing  in  i~ 
a  seditious  pamphlet,  he  was  ab 
in  1793,  when  the  government 
he  had  met  the  Defenders  and  t 
with  the  view  of  effecting  a  ei 
them  and  the  United  Irishm 
.the  United  States,  hut  crossed  iO 
where  he  was  raised  to  the  rank  ©* 
division  in  the  French  army.    He 
fated  invasion  of  Ireland,  and  m 
landing  at  Rutland  Island  16  Sent. 
escaped  to  Hamburg,  the  senate 
handed  him  over  to  the  English  «r 
12  Feb.  1800,  he  was  put  on  trial  *i 
acquitted.     He  was  again  put 
for  the  treasonable  landing  on 
This  time  he  was  sentenced  to  u*» 
motives  of  policy,  was  permitted 
way  to  France,  where  he  spent 
days.     He  was  the  hero  of  the 
song,  (The  Wearing  of  the  Greew 

TANJEFF,    Serge    Ivanovitch, 
composer:  b.  1856;  d.  Petrograd,  2D  1 
He  was  son  of  a  Russian  gove 
and,  while  quite  young,  was  study i 
forte  at    Moscow   Conservatory 
He  was  next  sent  to  the  puhlic  scim 
it  was  decided  to  continue  his 
under  Nicholas  Rubinstein.     He 
under  Hubert,  leaving  the  conseivwui 
with  the  award  of  the  first  gold 
played  in  Paris  1877-78,  then  perfo 
the  Baltic  provinces,  next  returnii 

where  he  was  appointed  profess u 

mentation,  succeeding  Tschaikov       ' 
Rubinstein's  death  he  became  pawn 
pianoforte  but  displayed  his  ta 
fore  the  public.    He  composed  *%,** 
ogy  in  eight  acts  (1895);  'John  ok 
a  cantata    (1884),  many  choruses. 
phonics   and   quartets.     He  arra: 
piano    works    of    Tschaikowsky,    , 
Arinsky  and  others. 

TANEY,  ta-nT.  Roger  Brooke,  . 

jurist :    h.    Calvert    Count v,    M<L,    1! 
1777;  d.  Washington,  D.  C.  12  Oct-  1 
was  descended  from  a  leading  R< 
family,  was  graduated  in  1795  in* 
College,  rcan  law  in  Annapolis,  1 
in    1700   and   was   immediately  ei» 
house  of  delegates  as  a  Federalist    j 
1X01  and  again  in  1803,  he  returned 
tice  of  law.     He  was  married  in  1 
Ph«rbr  Charlton  Key,  a  Protestai 
Francis  Scott    Key.     Though  a  . 
•supported  the  government  during 
1X12   and    was   an    unsuccessful   c 
Congress.     In  1X16  he  was  elect 
senate.    From  1X15  to  1831  as  ont  «■ 
leadine  lawyers  he  was  engaged  in 
important   cases   that   came  before    % 
States  Supreme  Court.     After  the  bfcc 
his-  party,  he  berame  a  Democrat.     Ir 
was  attorney-general  of  Man-land;  an 
was  appointed  Attorney-General  of  th 
States  and  was  the  trusted  adviser  of 


TANGANYIKA  —  TANGENT 


841 


ie  Bank  controversy  the  Secretary  of 
y  refusing  to  remove  the  govern- 
•uaits  from  the  United  States  Bank, 
10  had  advised  the  removal,  was  trans- 
833)  to  the  office  of  Secretary  of  the 
He  then  removed  the  deposits  and 
ras  fiercely  criticised  as  being  a  "tool* 
n,  the  Senate  in  1834  refusing  to  con- 
nomination,  the  first  instance  of  the 
of  a  Cabinet  officer.  In  1835  Jackson 
i  him  for  associate  justice  of  the  Su- 
>urt,  but  again  the  Senate  refused  to 

In  1836  the  personnel  of  the  Senate 
anged,  Taney  was  nominated  and  con- 
chief  justice  to  succeed  John  Marshall, 
without  strong  opposition  from  Henry 
others.  Taney  at  once  showed  tenden- 
ird  strict  construction  and  reversed 
f  Marshall's  decisions.  This  angered 
ate  justices,  some  of  whom  threatened 
Taney  was  a  strict  constructionist 
an  a  States  rights  lawyer  and  judge, 
se  of  Prigg  v.  Pennsylvania  the  chief 
»r  the  first  time  declared  a  State  law 
itional.  This  was  one  of  the  "personal 
aws.  In  1850,  a  similar  law  of  Wis- 
as  declared  invalid.  These  decisions 
preme  Court  called  forth  States  rights 
is  from  Northern  legislatures.  Taney's 
m  decision  was  made  in  the  Dred 
e.  The  only  point  really  decided  was 
[  Scott  was  a  slave,  but  the  opinion  of 

written  by  Taney  also  declared:  (1) 
oes  had  not  been  regarded  as  citizens 
amers  of  the  Constitution  and  hence 

become  citizens  of  the  United  States 

a  standing  in  Federal  courts;  (2) 
VI  is  sou  ri  Compromise  was  unconstitu- 
:ause  Congress  was  bound  to  protect 

and  the  Constitution  having  recog- 
ives  as  property,  Congress  was  bound 
t  slavery  in  the  Territories.     During 

War  the  Supreme  Court  ceased  to 
lence.  Taney  in  the  Merryman  case 
enied  the  power  of  the  President  to 
he  writ  of  habeas  corpus,  and  during 
three  years  opposed  with  no  effect  the 

methods  of   the  administration.     As 

Taney  never  avoided  the  unpopular 
1811  he  made  himself  disliked  by  de- 
Jen.  James  Wilkinson.  In  1819  he  de- 
Northern  Methodist  minister  indicted 
ig  slaves  to  insurrection.  During  the 
:his  case  he  said:  (<A  hard  necessity 
is  to  endure  the  evil  of  slavery  for  a 

while  it  continues  it  is  a  blot  on  our 
haracter."    He  emancipated  his  slaves, 

for  their  welfare.  As  chief  justice, 
ht   system  into  the  procedure  of  the 

Court  which  it  had  lacked  under 
Weak  sight  and  bad  health  made 
ifficult  for  him  and  the  opinions  of  the 
re  usually  written  by  one  of  his  am- 
ssociates.  He  retained  his  mental 
>  the  last,  in  spite  of  wretched  health. 
i  he  was  tall   and  thin,  with  an  ap- 

of  great  physical  weakness;  in  dis- 
juite,  cheerful  and  studious,  devoted 
nily  and  friends.  Consult  Van  Sant- 
ketches  of  the  Lives  and  Judicial  Serv- 
ic  Chief  Justice  of  the  United  States> 
Tyler,  S.,  Memoir  of  Roger  Brooke 
1876).    Taney  wrote  an  autobiography, 
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which  ended  with  1801  and  forms  chapter  I  of 
Tyler's  Memoir. 

Walter  L.  Fleming, 
Professor  of  History,  West  Virginia  University. 
TANGANYIKA,  ta-gan-ye'ka,  central 
Africa,  a  large  lake  on  the  boundary  between 
the  Kongo  Free  State  and  what  was  German 
East  Africa,  touching  with  its  southern  extrem- 
ity on  British  Rhodesia.  It  lies  in  the  Great 
Rift  Valley,  is  over  400  miles  long,  30  miles 
wide,  and  extends  in  a  south-southeast  direction 
from  lat.  3°  20*  to  8°  44'  S.  The  shores  are 
somewhat  irregular  but  there  are  few  islands  or 
reefs.  The  lake  is  hemmed  in  on  both  sides 
by  lofty,  precipitous  mountains,  through  a  break 
in  which  the  water  is  discharged  by  the  Lukuga 
into  the  Kongo,  when  the  water  is  high,  but  in 
low  years  there  is  little  or  no  discharge. 
Nearly  all  the  surface  is  navigable,  and  sound- 
ings at  some  points  have  gone  below  2,000 
feet.  The  sudden  storms  of  the  locality  are, 
however,  a  real  danger  to  navigation.  The 
water  is  slightly  brackish  and  swarms  with 
fish,  crocodiles  and  hippopotami  and  some 
marine  mollusks,  whose  presence  suggests 
former  connection  with  the  ocean.  English  and 
German  steamers  ply  on  the  lake;  Ujiji  is  the 
principal  trading  station  on  the  shores.  The 
lake  was  discovered  by  Speke  and  Burton  in 
1858,  and  later  explored  by  Livingstone  and 
Stanley.  It  was  mapped  by  E.  C.  Hore  about 
1880,  and  the  outline  considerably  corrected  by 
later  explorers.  The  first  steamship  was  the 
Good  News,  launched  by  the  Londan  Missionary 
Society  in  1884,  and  a  half  dozen  now  ply  the 
waters.  Consult  Burton  and  Speke,  Living- 
stone and  Stanley's  works;  Hore,  E.  C,  (Lake 
Tanganyika*  (London  1892)  ;  Moore,  J.  E.  S., 
(The  Tanganyika  Problem  *  (London  1903)  ; 
files  of  the  Geographical  Journal,  and  Pro- 
ceedings of  the  Zoological  Society >  (London 
1906). 

TANGENT,  a  straight  line  of  indefinite 
length,  which  touches  but  does  not  cut  a  curve; 
also  the  length  of  a  straight  line  which  touches 
a  curve  measured  from  the  point  of  tangency  to 
the  point  where  it  meets  a  diameter  of  the  curve ; 
one  of  the  trigonometrical  functions.  Tan- 
gent to  a  curve  is  the  limiting  position  of  a 
secant.  Suppose  a  straight  line  as  cutting  a 
curve  in  two  points  near  to  one  another,  and 
then  suppose  the  line  to  move  so  that  the  points 
approach  each  other ;  at  the  instant  when  the 
points  coincide  the  line  is  a  tangent  to*  the 
curve.  Let  a  b  be  any  arc 
less  than  90°,  draw  a  h  touch- 
ing the  arc  at  a  ;  from  the  cen- 
tre c  draw  c  b  h,  cutting  a  h 
in  h  ;  .the  length  a  h  is  the 
tangent  of  the  arc  a  b.  It  is 
now  considered  best  to  make  a  l 
distinction  between  the  tangent 
of  an  arc  and  the  tangent  of  an 
angle.  An  arc  is  a  curved  line 
of  certain  length;  an  angle  is 
not  measured  by  the  length  of 
arc,  for  the  measure  of  a  certain  angle  is  so 
many  degrees,  whatever  may  be  the  length  in 
inches  of  the  circular  arc  subtending  it.  The 
tangent  of  an  angle  is  called  a  trigonometrical 
ratio,  because  it  is  the  fraction  formed  by  di- 
viding the  number  representing  the  length  of 
one  side  of  a  right-angled  triangle  by  that  repre- 
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sent  ins  the  length  of  the  other  side.    Consider 
the  triangle   u  c  a,  the  tangent  of  the  angle 

A  II 

lie  a  is ;  this  fraction  is  the  same  whatever 

c*  A 
the  lengths  of  a  ii  and  c  a.  (Sec  Triconom- 
firy).  A  plane  is  said  to  be  tangent  to  a  curved 
surface  when  three  points  of  the  plane  coin- 
cide with  three  points  very  close  together  of  the 
surface.  A  list  of  the  properties  involving 
tangents  may  he  obtained  from  works  on 
analytical  geometry. 

TANGHIN,  a  poison  yielded  by  the  seeds 
of  Ccrbcra  (Tanqhimia)  venenifera.  a  tree  of 
Madagascar,  which  is  itself  called  tanghin.  The 
oblanceolate  smooth  leaves  are  crowded  at  the 
ends  of  the  branches,  whence  spring  also  cymes 
of  small  flowers.  The  smooth,  roundish,  yel- 
low fruits  contain  a  fibrous  nut,  enclosing  a 
poisonous  kernel  about  the  size  of  an  almond. 
This  was  employed  as  an  ordeal  nut  by  the 
natives  of  Madagascar,  to  detect  witch-craft,  or 
to  determine  whether  or  not  an  accused  person 
were  innocent.  The  seed  was  pounded  and  ad- 
ministered to  him;  if  it  acted  as  an  emetic,  his 
innocence  was  established,  and  no  great  harm 
ensued;  if  he  retained  the  poison  he  died 
quickly  —  a  sufficient  evidence  of  his  guilt.  It 
has  been  said,  however,  that  the  issue  was  ar- 
ranged beforehand,  and  a  strong  emetic  was 
given  to  the  suspected  criminal  not  doomed  to 
death. 

TANGIER,  tan-jer',  or  TANJA,  tan'ja, 
Morocco,  a  seaport  town  on  the  Atlantic  Ocean, 
near  the  western  entrance  of  the  Strait  of 
Gibraltar,  southeast  of  Cape  Spartel.  It  stands 
on  a  height  near  a  spacious  bay.  and  presents 
a  striking  appearance  when  approached  from 
the  sea.  It  is  surrounded  by  walls,  and  is  de- 
fended by  a  castle  and  several  forts;  but  con- 
sists mostly  of  wretched  houses,  huddled  to- 
gether in  narrow,  dirty  lanes.  The  residences 
of  the  European  consuls,  and  those  of  a  few 
wealthy  merchants  are  exceptions,  and  the 
gradual  introduction  of  good  hotels,  European 
stores,  electric  lighting,  etc.,  is  effecting  a 
notable  change.  The  principal  building  is  the 
castle,  occupying  a  commanding  height,  but  in 
a  very  dilapidated  state.  The  total  value  of 
the  imports,  chiefly  from  Great  Britain.  France 
(and  before  the  war  Austria  and  Germany), 
it-t  1914  was  $4^50,(100;  of  the  exports,  $2,825.- 
000,  chiefly  to  Spain,  Great  Britain,  Egvpt. 
France  and  the  I  nited  Stales.  The  principal 
articles  of  export  are  eggs,  oxen,  slippers,  wax. 
woolens,  goal  skins  and  carpets.  The  internal 
traffic  is  chiefly  with  Tettiau  and  Fez.  In  the 
time  of  the  Roman  Kmpirc,  Tangier,  under  the 
i«amc  of  Tim: is,  was  the  capital  of  western 
Maurctanin.  It  afterward  came  into  the  pos- 
session <»t  the  YandaK,  By  /an  tines  and  Arabs 
in  succession.  From  the  last  it  was  taken  by 
the  Portuguese  in  1471.  and  in  lo/>2  was  an- 
nexed in  the  English  Crown  a*  part  of  the 
dowry  of  the  Infanta  of  Portugal.  In  1684 
it  was  abandoned  l>y  the  English  on  account 
of  the  expense  necessary  to  keep  it  up.  It  was 
bombarded  by  the  Spaniards  in  l7fK).  and  by 
the  French  in  1844  Pop.  estimated  at  40.0M. 
including  over  CMMK)  Jews,  and  about  10,000 
European*. 

TANGIER,  a  sandy  island  of  Virginia 
about    five    miles    long,    in    Chesapeake    Bay, 


southeast  of  the  mouth  of  the  Potomac 
Tangier  Sound,  which  washes  the  north 
is  noted  for  its  large  oyster  beds. 

TANGLEWOOD  TALES,   a   voiu 
juvenile  stories  published  by  Hawthorne  * 
The  narrations  are  based  on  Greek  nr 
and  are  told  by  a  certain  Fustace  Bi 
supposed  narrator  of  the  stories  in  Ha\* 
1  Wonder  Boole.* 

TANGUAY,    tan'ga,    Cypricn.    ( 
clergyman   and   genealogist:    b    Qi 
d.  1902.    He  was  graduated  (1839)  «»  , 
Seminary  and  ordained  to  the  Catholic  < 
in   1843.    In   1860  he   founded   Rimou 
lege   and   the   Notre    Dame   Convent   *i 
Germain.     He    was   appointed    (1867)    1 
Canadian   government    to   make    rcsearcj 
Paris   as   to    Canadian   history,   a°d    ; 
1887,  to  search  Europe's  archives  for  ^ 
data.    He  was  one  of  the  earliest   Felk 
the    Royal    Society   of    Canada.     He   p 
'Dictionnaire    gcncalogique,    des    famil» 
nadienncs'  (1871-90,  7  vols.) ;  <Lc  repcrte 
clcrge     canadicn     par     ordrc     chronolc 
(1893,  2d  cd.). 

TAN  HAY,  tan-hf,  town,  province  < 
gros  Oriental,  on  the  Tanhay  Kiver,  aboi 
miles  inland  from  its  mouth,  15  miles  no 
Dumaguete.  It  is  near  the  south  entra 
Tafion  Strait,  and  on  the  coast  road. 
12,410. 

TANLS,    ta'ms    (Hebrew.    Zoan),   a 
Egyptian  city,  south  of   the  Delta,  befo 
founding  of  Alexandria,  the  chief  c< 
city    of    Egypt,    capital   of    the    Hykm 
about  2100  b.c,  and  of  Kamcses  II  and 
neptah  of  the  19th  dynasty,  who  built 
great  temple  to  Set.  the  god  of  war.    It 
great  city  for  probably  2,(XX)  years,  hut  its 
perity  was  destroyed  by  the  silting  up  » 
Tanitic  mouth  of  the  Nile,  which  was  i 
from  it.  and  it  was  dest roved  for  rcU 
174  a.d.    The  Ailing  up  of  the  delta  has  •< 
in  its  being  left   far  inland,  so  there  « 
inducement  to   rebuild  it.     Numerous  e 
tions   have   been   made   of    the    ruins   a 
obelisks  in  all  were  uncovered,  as  well  as 
mous  temples  and  much  statuary.     T; 
been  identified  with  Zoan,  mentioned  La 
her*  xiii.  22,  and  also  with  Kamcses.    Thl 
near  the  fishing  village  on  San  el  Hagei 
the  south  shore  of  the  I-ake  of  Manxalefa 
explored  first  by  Maricttc  in  1860,  and 
84  bv   Flinders    Petrie    (q.v. ).     Con.         j 
'Tanis'  (18X5);  Breasted,  J.  H.,  <A« 
ords  of   Egypt >   (1907). 

TANJORE,  tan-jor'.  India,  capital  < 
district  of  the  same  name,  in  Madras,  i 
Can  very,  about  45  miles  from  the  sea 
miles  southwest   of   Madras.     It  is  a 
station  on  the  Great  Southern  Railway  o« 
The  fortified  town,  about  four  miles  in  i 
contains    the    palace    of    the    rajah,    nun 
pagoda>   and   irregular  streets.     Ontsi 
are    other    quarters,    an    English    chta 
British  residency  and  a  remarkable  p 
a   tower   2<H>   feet    in   height  and   a   -*.< 
bull,  which  is  one  of  the  triumphs  of 
art.    Taujore  N  an  educational  centre  n 
for  Sanskrit  literature,  and  has  a  collefcv, 
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ris,  a  medical  school,  etc.    Manufac- 
ilk  muslin  and  cotton  are  carried  on 
erable  extent.     The  town  was  be- 
.  taken  bv  the  British  in  1773.    It  was 
restorea  to  the  rajah,  from  one  of 
cessors  it  was  acquired  by  treaty  in 
..  60,341.    (2)  The  district  of  Tanjore* 
a  of  3,654  square  miles  and  a  popula- 
:  2,400,000.     It  is  fertile  and  is  re- 
the  granary  of   the  Madras  terri- 
is  for  the  most  part  covered  with 
ds,     with     cocoanut     groves     inter- 
it  is  noted  for  its  good  roads.    Hindu 
5  still  prevail  here  in  great  perfection. 

!.    An  engine  of  war  first  used  by  the 
their  attack  on  the  Somme  (France) 
916.    It  was  invented  by  Maj.-Gen. 
rinton,    of   the   British   army,    using 
Iling    principle    of    the    •caterpillar* 
or,  invented  about  1900  by  Benjamin 
Stockton,    Cal.      It    was    afterward 
l  various  forms  by  French,  United 
d    German    armies.      Essentially    a 
'en  armored  vehicle,  carrying  machine 
ather   light   pieces,   it   is   capable  of 
muddy  ground,  trenches,  shell  craters, 
making  its  way  over  obstacles  such 
arapets  and  debris  of  buildings.    The 
land  battleship  for  the  protection  of 
troops.      Like    the    ancient    Roman 
r  tortoise,  it  was  invented  to  over- 
great    firing    power    of    defending 
imselves  sheltered  from  infantry  fire, 
an  general  staff  had  learned  the  de- 
ilue  of*  the  machine  gun  as  demon- 
Port  Arthur  and  elsewhere  during 
-Japanese  War  and  had  not  only  ac- 
thousands  of  these  weapons  but  had 
bers  ot  trained  units  to  handle  them, 
le    first   years   of   the    war   machine 
i  on  attack  and  defense,  proved  tre- 
destructive    to   the    Allies,    and   as 
:led  down  into  trench  warfare  their 
ss  was  even  increased.     Hidden  un- 
during  the  artillery  preparation  for 
they  could  be  brought  out  at  the 
nt  to  take  an  enormous  toll  in  lives, 
leral   E.   D.   Swinton,   of   the  Royal 
and  later  of  the  British  War  Cabinet, 
famous    ^Eye-witness*    of   the   early 
the  war,  officially  commissioned  to 
ly  fighting  for  the  press  and  public 
ion  gave  him  exceptional  opportunity 
nation   all   along  the   western    front 
rpillar*   tractor  used  by  the  British 
towing  huge  guns  over  difficult  fields 
to  him  the  idea  of  a  self-propelled 
y   enough   to  withstand  all  but   the 
ilibred    enemy    fire    and    yet    mobile 
worst  conditions.    During  the  course 
paid  Mr.  Holt  by  General  Swinton 
le  tank  inventor  told  the  story:     aIn 
a  friend  of  mine,  a  mining  engineer, 
ng  for  a  cheap  system  of  transpor- 
ts wrote   me   and   said,    (I   struck  a 
achine  in  Antwerp  that  they  call  a 
"pillar  tractor.     This  machine  climbs 
I  had  known  of  soldiers  wanting 
a  machine   ever  since   the   time   of 
jar.    I  thought,  if  this  tractor  climbs 
nrhat  we  want  is  something  that  will 
beat  hell.     At  the  beginning  of  the 
a  peculiar  position,  with  a  knowledge 


of  the  needs  and  the  chance  of  discovering 
many  new  things.  One  thing  was  that  the 
Germans  had  secretly  armed  themselves  with 
thousands  of  machine  guns.  The  machine  gun 
is  the  most  perfect  man-killing  gun  ever  made. 
The  Germans  manufactured  it  in  England  un- 
der a  British  royalty.  For  a  time  before  the 
war  broke  out  they  did  not  pay  any  royalties 
or  submit  any  accounts.  They  knew  the  war 
was  coming  and  they  started  it  with  50,000  of 
these  guns  ready.  They  used  them  like  artists. 
Our  men  went  out  against  them  and  were 
mowed  down  by  thousands. 

•It  appeared  that  the  idea  I  had  in  July 
1914  might  produce  a  machine  that  would  climb, 
which  was  absolutely  right.  It  was  obvious 
that  launching  assaults  on  enemy  positions  un- 
less they  were  first  blown  to  dust  was  merely 
to  throw  infantry  into  a  maze  of  barbed  wire 
in  which  they  would  be  caught  helpless,  like 
flies  on  ( tanglefoot,*  and  mown  down  by  rifle 
or  machine-gun  fire  poured  in  at  short  range 
from  all  directions.  We  had  to  have  something 
to  go  across  trenches  and  over  barbed  wire. 

•The  machine  gun  was  proving  a  disease 
against  humanity.  It  was  invented  by  the  late 
Hiram  Maxim,  so  you  Americans  have  the 
credit  of  producing  that  disease.  But  you  have 
the  credit  of  producing  the  antidote,  too  —  the 
^caterpillar*  tractor,  invented  by  Benjamin 
Holt.  We  started  out  to  make  that  climbing 
machine,  the  machine-gun  destroyer.  We  made 
a  large  number  of  them  between  August  1916 
and  March  1917,  and  kept  it  a  secret.  It  had 
been  whispered  around  that  they  were  reser- 
voirs to  take  water  to  our  troops  in  Egypt. 
( Reservoirs*  was  good  camouflage,  but  it  was  a 
long  word,  and  <tank>  was  better.  The  name 
stuck.  They  were  a  surprise  to  the  Germans. 
They  have  taken  thousands  of  prisoners  and 
have  saved  thousands  of  lives.  Frederick 
Palmer,  the  American  war  correspondent,  esti- 
mated that  they  saved  20,000  lives  on  the 
Somme  and  as  many  more  at  Cambrai,  in  1917. 
Not  only  have  the  tanks  saved  life  by  the  moral 
effect  of  their  approach  and  by  the  number  of 
machine  guns  put  out  of  action  —  they  them- 
selves have  taken  thousands  of  lives.* 

The  tanks  owe  their  success  to  two  essen- 
tials, first,  the  internal  combustion  engine,  which 
has  also  made  feasible  the  use  in  war  of  the 
airplane,  submarine  and  motorized  artillery,  and, 
second,  the  traction  or  propelling  device  devel- 
oped by  Holt  and  established  throughout  the 
world  as  a  commercial  success  without  definite 
forethought  as  to  its  application  in  war.  The 
main  features  of  this  mechanism  are  a  track 
on  either  side  of  the  machine,  composed  of  a 
series  of  steel  shoes  suitably  linked  together, 
with  joints  protected  from  mud  and  dust;  idler 
pulleys  for  laying  the  shoes  down  in  front  and 
driving  sprockets  for  picking  them  up  again  in 
the  rear;  and  uprights  on  the  inner  surface  of 
the  shoes  to  form  continuous  rail-like  bands 
upon  which  roll  the  truck  wheels  carrying  the 
weight  of  the  machine.  "Caterpillar*  and  tank 
have  this  much  in  common,  that  they  lay  down 
their  own  rails  and  roll  over  them.  Aside  from 
that  their  purpose  and  construction  are  quite 
different  The  tractor  is  a  towing  machine, 
used  in  war  for  the  rapid,  certain  handling  of 
guns  and  supplies,  not  completely  armored  and 
not  intended   for  trench-line  duty.     The  war 
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tractor  is  practically  a  mere  duplicate  of  those 
used  on  thousands  of  farms  and  industrial  lo- 
cations throughout  the  world.  The  British, 
Russian,  French  and  American  armies,  how- 
ever, adopted  it  as  the  one  feasible  means  of 
moving  heavy  mobile  artillery  over  difficult 
ground,  and  over  a  decade  of  commercial  and 
military  experience  together  perfected  the  trac- 
tion mechanism  to  the  point  of  making  the  tank 
possible.  The  great  weight  of  the  machine  is 
distributed  over  a  long  and  fairly  broad  sur- 
face resting  on  the  ground,  hence  the  pressure 
of  a  12- ton  tractor  on  the  soil  is  actually  less 
per  square  inch  than  that  of  an  ordinary  man's 
shoe,  a  matter  of  three  to  six  pounds  per 
square  inch.  Not  only  is  the  effect  of  weight 
reduced,  but  the  large  area  in  contact  with  the 
ground  develops  enormous  useful  friction,  or 
ground-grip,  which  is  intensified  usually  by  cor- 
rugations on  the  shoes  or  by  removable  lugs  or 
grouters.  The  first  British  tanks,  viewed  from 
the  side,  wen-  rather  diamond-shaped,  the  ex- 
treme front  beine  the  height  of  a  man  off  the 
ground.  Since  tnc  track  belts  run  lengthwise 
clear  around  the  body,  this  shape  brings  addi- 
tional track  surface  into  contact  with  the 
ground  during  the  ascent  from  a  shell  crater 
or  ditch.  The  earliest  type  is  about  34  feet 
long,  12  feet  wide  and  10  feet  high,  and  weighs 
around  32  to  35  tons.  A  sleeve- valve  motor  of 
120  horse  power  furnishes  power  for  a  road 
speed  up  to  seven  or  eight  miles  per  hour. 
Close-fitting  armor  sufficient  to  turn  anything 
except  a  direct  hit  from  a  big  shell  protects 
everything  but  the  track  itself.  The  "male* 
tanks  are  equipped  with  light,  quick-firing 
guns  capable  of  firing  shell  and  are  essentially 
destroyers  of  machine  guns.  The  "female"  car- 
ries machine  guns  only,  and  is  used  entirely 
against  enemy  personnel.  Guns  are  usually 
mounted  front  and  rear,  but  barbettes  on  the 
sides  of  the  tank  give  the  widest  range  of  aim 
to  the  batten*  amidships.  All  available  wall 
space  it  packed  with  pigeonholes  for  ammuni- 
tion. Six  to  eight  men  usually  form  the  crew, 
an  engineer,  mechanician,  two  steersmen  and 
two  to  four  men  at  the  pins,  one  of  whom  may 
be  the  tank  commander.  Separate  clutches 
drive  the  two  sides  of  the  track,  and  steering 
is  done  bv  disengaging  the  clutch  on  that  side 
toward  which  it  is  desired  to  turn.  The  other 
belt  then  tends  to  turn  the  tank  about  on  a 
pivot.  The  tank  is  grotesque  in  its  movements, 
lumbering  along  with  little  outward  show  of 
motion;  poking  its  no<e  suddenly  down  into  a 
deep  crater  and  a*  suddenly  rearing  upright  as 
it  climbs  a  bank  «»r  parapet ;  wallowing  through 
the  mud;  tipping  at  apparently  perilous  angles; 
climbing  over  or  through  ruined  walls,  smash- 
ing trees,  or  flattering  « iiit  machine-gun  nests. 
Tin-  rnUr  within  the  tank  is  terrific  and  the 
be.n  titling.  The  huge  shape  tonus  a  target 
uluch  is  almost  irresistible  and  draws  a  hail  of 
bulb  is  whieM  would  prove  mure  effective  against 
a't.n  king  troops.  The  tanks  were  first  used  on 
the  Somme  in  a  surprise  attack  at  dawn  —  one 
\\itb<>ut  artillery  preparation.  Their  success 
was  instant  and  complete  and  their  dramatic 
appearance  imi  only  pmved  the  sensation  of 
•  be  war  up  *o  that  time  but  gave  tremendous 
i  nci'iiragenv  t"  t"  «he  \llied  fmvrs  A  similar 
attack  at  lamVai  in  May  1M17  ga\e  the  Hriv-h 
forces  a  crushing  vic:nry,  which,  however,  was 
turned   i 1 1 1 •  •   a    *i  vere   defeat    through   no    fault 


of  the  Tank  Corps.    The  French  armr  sri 
in  1917  a  tank  of  quite  different  type, 
an   armored   body  on  what   was  vir 
conventional  tractor  propelling  mechaiu 
considerably  longer  than  that  of  the  c 
Iar*  itself.    This  type  gave  better  pro 
'the    track     than     the    British     mae*t» 
mounted  even  heavier  guns.    During 
of  1918  the  British  scored  another 
the  form  of  smaller  and  very  fast  Ui 
"whippets,*    after   the   breed   of    r; 
These  little  terrors  attacked   like   »■«. 
of  past  wars,  outrunning  and  cuttii      do* 
fleeing  enemy,  charging  machine  Run 
ments,  twisting  and  turning  with  all  tU;  , 
of  a  polo  pony  and  clearing  the  way  n 
troops    behind.      The    French    foUon 
even  smaller  machines,  known  as  the 
Type,  manned  by  two  men  each  and  tk* 
10  to  12  miles  per  hour.     A  large  i 
these  were  built  in  American  factories. 
The  Germans  produced   some   large 
rather  copying  the  French  type  than  the  B 
but  had  achieved  indifferent  success        i 
summer  of  1918,  when  the  offensive  K 
the  Allies.     Bombs  placed  in  their  p»«, 
found  an  easy  means  of  overturning 
putting    them    out   of    commission.      * 
German  tanks  were  lacking  in  mechakj 
fincment,  proving  that  Allied  initiative  i 
matter  of  tanks  carried  with  it  a  superi 
inestimable  value.     The  Allied   tanks  pi« 
did  more  than  any  other  single  factor  to 
the  advantage  in   man   power  and  o 
command  held  by  the  Central   Powei* 
the  second  and  third  years  of   the  *wak- 
cngincers  who  perfected  the  "caterpiU 
tractor  for  the  American  farmer  and 
user,  notably  Pliny  E.  Holt,  Willi:        ah 
and  E.  P.  Norelius,  together  with  tuc  rest 
of  the  plants  which  supplied  thousands  ol 
tractors   to   the    British   and    French   ax 
divisions,   were  placed  at   the   disposal  c 
United  States  War  Department  after  i 
entered  the  fight.    The  tractor  in  Antwti 
"climbed  like  hell9  was  only  the  bet 
a  remarkable  development  that  prove**  (V , 
of  America's  great  mechanical  strokes  t 
the  winning  of  the  war.    See  Tractdk,  < 

I'll.LAR. 

TANKAGE.    Fertilizer  produ        fi 
offal  of  the  abattoirs.     Waste  maUi 
tendons,    intestines,    lungs,   hair,   triii 
hides,  bones,  horns,  hoofs  and  some  ww 
the  chief  component  parts  of  tankage.  1 
hide  trimmings  arc   now   barredbec 
are   practically  indestructible   and   ret 
form  in  the  soil  for  years.     It  is  treaun 
superheated   steam   under  pressure   to  r 
fat    and    gelatine,    then    mixed    with    a 
slaked  lime  to  prevent  rapid  ferment 
is    then    dried    and    crushed.      If    littac  < 
bone   is   present    the   product   is   termed 
tankage      Tankage   varies   considerable 
composition,  sometimes  containing  as 
1J  per  cent   nitrogen   in  meat   tank 
bone   tankage  up   to  9  per  cent   niw 
7  per  cent  phosphoric  acid.    Tankage  — - 
acting  <  \celleut    fertilizer;  in  hone  t 
value   as    a    direct    crop-producer  is  « 
largely    t»n    the    fineness    of   the   grift 
course   the   nitrogen   acts   in   exactly  ■ 
manner   i#n    the   soil   as   meat.     Comp 
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Contains  less  nitrogen  than  dried  blood 
:  phosphoric  acid  The  considerable 
in  its  composition  is  exposed  bv  the 
[  table,  taken  from  Snyder's  * Soils 
ilizers,*  all  from  one  factory: 


percent 
Acid*4 


•• 


let  Year 

10.5 

5.7 

12.2 


2d  Year 

9.S 

7.6 

10.6 


3d  Year 

10.9 
6.4 

11.7 


general  way  5  to  8  per  cent  of  nitro- 
3e  expected  and  from  5  to  12  per  cent 
ic  acid.  In  its  action  on  the  soil  it  is 
tian  dried  blood.  It  is  an  excellent 
ertilizer   and  is    also   used    for   field 

S  roper  rotation  and  as  a  top-screening 
nd.  As  tankage  in  its  full  strength 
ot  be  allowed  to  come  in  contact  with 
s  usually  applied  several  days  before 
operations,  or  else  a  special  fertilizer 
drill  is  used  which  places  it  near  but 
ontact  with  the  seed.     Two  hundred 

pounds  per  acre  is  computed  as  a 
ssing,  but  as  high  as  400  pounds  can 

applied  under  certain  conditions.  In 
her  an  excessive  application  (say  800 

will  destroy  vegetation.  Of  course 
lgth  of  fertilizer  advisable  must  be 
i  according  to  the  composition  of  the 
ere  the  soil  is  badly  impoverished  a 
-oportion  of  tankage  can  be  usefully 
han  on  one  kept  up  in  good  quality, 
of  its  comparatively  slow  action  tank- 
Id  be  used  in  as  finely  ground  condition 
>le  and  should  be  applied  to  the  soil 
riew  to  its  permanent  benefit  rather 
i  direct  food  for  a  certain  crop.  Tank- 
a  certain  type  and  content  is  also 
is  a  hog- feed  with  good  results  when 
ith  corn  or  other  food  rich  in  carbo- 
or  fats  but  poor  in  protein  content. 
)  used  for  feeding  dairy-cows  and  in 
;  beef  cattle  for  market.  See  Fektil- 
ive  Stock,  The  Feeding  of. 

NAHILL,  tan'a-hil,  Robert,  Scottish 
ter:  'b.  Paisley,  3  June  1774;  d.  there, 
810.    He  received  little  education,  hav- 
apprenticed  to  a  weaver  at  an  early 
wrote  some  of  his  songs  while  work- 
i  loom.    In  1802  he  made  the  acquaint- 
Robert   Archibald   Smith,   a   Scottish 
•,  who  set  a  number  of  his  songs  to 
[n  1807  he  published  the  first  edition 
Poems  and  Songs } ;  a  second  edition 
dined  by  the  publisher,  Tannahill  De- 
spondent   and    drowned    himself.      In 
*ared  a  complete  collection  of  his  writ- 
h  a  memoir  by  Ramsay. 

NER,  tan'er,  Benjamin  Tucker,  Afri- 
hodist  bishop:  b.  Pittsburgh,  Pa.,  25 
>.  He  was  educated  at  Avery  College, 
y,  Pa.,  and  at  Western  Theological 
f.  He  was  editor  of  the  Christian 
for    16    years,     founded    and    was 

years  editor  of  the  A.  M.  E.  Church 
and  in  1888  was  appointed  bishop.  He 
legate  to  the  third  Ecumenical  Meth- 
nfcrence  held  in  London  in  1901,  and 
lished    cThe    Origin    of    the    Negro> 

<The  Negro  in  Holy  Writ5;  <The 
f    Solomon  —  What  ?.  *    etc. 

NER,     Henry     Ossawa,     American 
>n  of  B.  T.  Tanner   (q.v.)  :  b.  Pitts- 


burgh, Pa.,  21  June  1859.  He  studied  under 
Thomas  Eakins  at  the  Pennsylvania  Academy 
of  Fine  Arts  subsequently  removing  to  Paris 
he  became  the  pupil  of  Jean  Paul  Laurens 
and  Benjamin  Constant.  In  the  Salon  of  1896 
he  received  honorable  mention  and  a  third 
class  medal  in  1897.  He  was  awarded  the 
Walter  Lippincott  Prize,  Philadelphia,  in  1900; 
Second  Medal,  Paris  Exposition,  in  the  same 
year;  and  medals  at  the  Buffalo,  Saint  Louis 
and  San  Francisco  expositions.  He  is  repre- 
sented by  paintings  in  the  Luxembourg,  the 
Wilstach  Collection,  and  at  the  Pennsylvania 
Academy  of  Fine  Arts,  Philadelphia. 

TANNER,  James,  American  lawyer  and 
public  official :  b.  Richmondville,  N.  Y.,  4  April 
1844.  He  enlisted  in  the  87th  New  York  vol- 
unteers and  was  soon  promoted  its  corporal. 
Losing  both  legs  in  the  second  battle  of  Bull 
Run,  he  returned  to  New  York,  studied  law, 
and  was  admitted  to  the  bar  in  1869.  He  re- 
ceived an  appointment  at  the  New  York  cus- 
tom house  and  became  deputy  collector.  From 
1877-85  he  was  tax  collector  of  Brooklyn  and 
in  1889  was  appointed  United  States  commis- 
sioner of  pensions,  but  later  resigned  to  be- 
come a  pension  attorney,  prosecuting  claims 
against  the  government  1889-1904.  On  1  April 
1904  he  was  appointed  register  of  wills,  Dis- 
trict of  Columbia  by  President  Roosevelt. 
From  1876  he  was  deputy-commander  of  the 
Grand  Army  of  the  Republic,  New  York,  and 
1905-06,   commander-in-chief. 

TANNER,  John  Riley,  American  soldier 
and  statesman:  b.  Warwick  County,  Ind.,  4 
April  1844;  d.  Springfield,  111.,  23  May  1901. 
He  enlisted -in  the  98th  Illinois  volunteers  in 
1863,  and  was  with.  Sherman's  army  during  its 
active  campaign  in  Georgia,  Tennessee  and 
Alabama.  Returning  to  Illinois  after  the  war, 
he  engaged  in  farming  and  selling  fruit  trees, 
entered  politics  in  1870,  as  Republican  candi- 
date for  sheriff,  was  elected,  and  held  there- 
after the  offices  of  circuit  clerk  1872-76,  State 
senator  1880-83,  United  States  marshal  1883- 
85,  State  treasurer  1886-88,  assistant  United 
States  treasurer,  Chicago,  1892-93  governor  of 
Illinois  1896-1900.  He  was  the  recognized 
leader  of  the  Republican  party  in  Illinois,  was 
the  first  in  Illinois  to  speak  openly  for  a  single 
gold  standard,  declaring  himself  thereon  early 
in  1895,  and  as  gove'rnor  his  administration  was 
able,  efficient  and  economical.  Immediately 
after  the  blowing  up  of  the  Maine  in  Havana 
Harbor,  he  secured  the  passage  of  resolutions 
in  the  legislature,  tendering  to  the  national 
government  the  material  and  moral  support  of 
Illinois  in  the  event  of  war  with  Spain,  and 
within  36  hours  after  the  call  for  troops  he 
had  mobilized  10,000  men  at  Springfield,  thus 
procuring  for  Illinois  the  honor  of  having  the 
first  regiment  ready  for  muster  into  the  na- 
tional service.  His  vigorous  stand  against  the 
importation  of  contract  labor  under. arms  at 
the  time  of  the  Virdcn  riots  brought  about  a 
storm  of  protests  that  his  acts  were  without 
precedent  and  unconstitutional.  These  were 
met  with  the  answer  that  he  would  make  pre- 
cedents and  construe  the  Constitution  and  the 
law   for  the  welfare  of  the  State. 

TANNHAUSER,  tan'hoi-ze>,  German  min- 
nesinger, probably  of  Salzburg  or  Bavaria,  who 
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in  the  Uth  century  appears  at  the  court  of 
Frederick  the  Warlike  and  other  princes.  He 
led  a  wandering  and  adventurous  life,  and 
taking  Neidhart  (q.v.)  as  his  model,  celebrated 
in  song  the  loves  of  the  Bavarian  peasantry. 
A  didactic  poem  'Hofzucht*  (Court  Behavior) 
is  also  attributed  to  him.  He  is  credited  with 
the  original  talc  of  Tannhauscr  the  knight. 
This  chivalrous  knight  in  the  course  of  his 
wanderings  meets  a  sage  named  Hilario,  who 
instructs  him  in  secret  lore.  At  the  same 
city  a  lady  called  Lisaura  conceives  a  violent 
passion  for  him  which  he  returns.  Gradually, 
however,  the  tales  of  his  instructor  regarding 
spiritual  beings  lead  him  to  desire  association 
with  some  beautiful  spirit  in  mortal  form. 
Hilario  assures  him  that  he  may  attain  this 
at  Venusberg,  a  hill  near  Freiburg,  where 
Venus  holds  her  court  in  the  midst  of  all  de- 
lights. Tannhauscr  starts  for  the  haunt  of 
the  goddess,  on  hearing  of  which  Lisaura  kills 
herself.  For  a  long  time  the  knight  remains 
in  Venusberg,  but  at  last  his  conscience  touches 
htm,  he  thinks  with  regret  of  Lisaura,  and 
listens  to  the  Virgin  Mary,  who  calls  upon 
htm  to  return.  The  goddess  allows  him  to  de- 
part, when  he  proceeds  to  Rome  to  seek  from 
Pope  I 'rban  absolution  for  his  sins.  The 
Tope,  however,  declares  to  him  that  it  is^  as 
impossible  for  him  to  obtain  the  grace  of  God, 
as  it  is  for  the  staff  which  he  holds  in  his  hand 
to  bud  and  bring  forth  green  leaves.  Despair- 
ing, the  knight  retires  and  enters  the  Venus- 
berg once  more.  Meanwhile  the  Pope's  staff 
has  actually  begun  to  sprout,  and  Urban,  taking 
this  as  a  sign  from  God  that  there  is  still  an 
opportunity  of  pardon  and  salvation  for  the 
knight,  hastily  sends  messengers  into  all  lands 
to  seek  for  him.  But  Tannhauscr  is  no  longer 
to  be  found,  and  never  again  appears  on  earth. 
The  Tannhauscr  legend  has  frequently  received 
poetic  treatment,  and  Richard  Wagner  has 
adopted  it  (with  modifications)  as  the  subject 
of  one  of  his  operas.  Consult  Zander,  *Dic 
Tannhauscr^auc  mid  der  Minnesinger  Tann- 
hauscr' (1K5S);  Baring-Gould,  'Popular 
Myths  of  the  Middle  Ages.* 

TANNING,  broadly  speaking,  the  art  of 
converting  the  skins  of  animals  into  leather. 
The  skin  of  most  of  the  higher  animals  con- 
sists from  the  tanner's  point  of  view  of  two 
layers,  the  outer  containing  coloring  matter, 
the  roots  of  the  hair  or  fur.  and  being  cellular 
in  structure;  the  inner  being  thicker  and  of 
fibrous  structure.  The  outer  layer  is  decom- 
posed much  more  easily  than  the  inner  by  the 
action  of  alkalis ;  the  latter  is  only  soluble  in 
water  after  protracted  boiling,  yielding  a  solu- 
tion which  gelatinizes  upon  cooling.  Moist  skin 
undergoes  putrefaction  when  exposed  to  the  air 
tor  some  time.  Dried  skin  is  hard  and  brittle. 
In  preparing  leather  the  object  of  the  tanner 
is.  in  the  first  place,  to  remo\c  the  outer  layer 
of  the  skin  together  with  all  adhering  hair, 
ami.  in  the  second  place,  to  "bring  about  such 
a  cbanv:r  in  the  under  layer  as  shall  prevent 
il  fmrn  putrefying  in  moist  air.  and  at  the 
<-amc  time  render  it  iuditTercnt  to  moisture, 
without,  howiver.  altering  its  trnacitx  ami  sup- 
plem  *•»  The  process  of  tannini!.  therefore, 
«li\idi>  it-tlt"  iiitu  tun  part*.  <  1  >  Cleansing 
tin-  skin  ami  nmn\in«  the  outer  layer;  (2)  con- 
verting  the   inner   laver   into   leather.     Techni- 


cally only  the  second  part  of  this  process  menu 
the    title    of    tanning.      As    supplementary   t« 
these  there  is  involved  the  process  of  dressing 
and  currying  the  leather.     The  skins  used  hi 
the  tanner  are  principally  those  of  cattle; 
the   skins  of   horses,   asses,   pigs,   goats,  d 
alligators   and   many   other   animals   are 
converted  into  leather.    The  quality  of  the  n 
varies  in  different  species  of  anim;  I 

in  the  same  species,  depending  upoia         «       %j 
and  amount  of  the  food  consumed.  aitd  w  i 
still   greater   degree  upon   the   vicissitude* 
climate  in  which  they  are  reared.     Wild  c 
are  said  to  furnish  hides  superior  to  those 
domestic  cattle. 

In  the  first  stage  of  the  process  t 
having  been   thoroughly  washed  and   u         i 
oi  tails,  shanks  and  pates  are  soaked  in  w*u/ 
until  they  are  sufficiently  soft  to  allow  of 
adhering  flesh  and  muscle  being  scraped  ofi  w 
means  of  a  blunt  knife;  this  softening  proc 
is  generally  aided  by  heating  the  hides  i 
hammers  or  sticks  worked  by  machinery,    u  a 
of  great  importance  that  the  water  he  soft 
if  necessary  softened  with  borax.     If  the  b* 
are  preen,  24  hours  are  allowed  for  the 
soaking,    and   an    equal    period    for   a   st 
soaking    in    a    fresh    bath.     They   are   nsa 
halved   lengthwise  between   the   two  so 
Dry  hides  are  soaked  24  hours  in  watti 
taining  sodium   sulphide,  then  halved  and  «■ 
through   a   dry  mill    for  nearly   an   hoar 
then  stacked  up  in  piles  for  another  24  hw 
They  are  then  put  back  into  the  same 
24  hours  more,  again  milled,  then  flcs»ra 
put  into  clean,  cold  water  overnight.     II 
soaking  is  too  prolonged  the  skin  cam      m. 
made  into  good  leather.     The  hides  arc  a 
generally   placed    in    pits   with    milk   of 
whereby  the  hair  ana  upper  layer  of  skm 
gradually    loosened.     This    operation   re     «■ 
al>out  six  days,  the  hides  being  changed 
to   a   fresh   lime  bath.     They  are  then        ■ 
subjected  to  the  action  of  the  dressing  ! 
The  final  process  preparatory  to  tanning 
sists  in  bating  the  hides  in  a  very  dihrte 
liquid  in  which  a  mild  putrefactive  fe 
tation   is   going   on.     This   hath   is   ci 
made  with   lactic  acid  and  glucose,  tU*  • 
furnishing  the  fermentative  ingredient.    1b 
bath,  which  continues   for   six   days,  the 
is   entirely    removed    and   the   hides   are 
siderably    softened    and    swollen.      The 
pared  hides  may  now  he  tanned  —  that  W 
a  bled   to    withstand   putrefaction    without 
of    suppleness  —  by    the    action    of    diffe 
materials.      These    materials    may    he   hro 
grouped  as  (1)  tannin.  (2)  metallic  s 
oily  matters.    When  tannin  is  used       •  — 
is  always  called  tanning.    When  mcu 
are    used    the    process    is    in    some    «*. 
called  tawing;  and  when  oily  matters  arc  « 
shamoying  or  oil-tawing. 

Vegetable  Tanning.— The  sources  of 
nin  used  in  the  vegetable  tanning  proccs 
chiefly  oak  bark  and  hemlock  hark.    The  ■« 
i<  taken  from  the  yellow  and  red  oa 
all  oaks  carry  a  proportion  of  tani       * 
may  he  available  in  some  circumstau 
t  ami  in    content    of    the    best    oak    hark 
from  "  to    14  per  cent.     Hemlock  bark  »  - 
much   larger    supply,   and.   therefore,  is  more 
largely  used.     It  carries  from  7  to  8  per  «*nt 
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il  -  Chestnut  wood  is  used  to  a  con- 
extent  in  the  South,  and  an  extract 
rood  is  marketed  in  other  parts  of  the 
showing  a  tannin  content  of  from  28 
•  cent.  The  quebracho  wood  of  South 
is  one  of  the  largest  sources  of  tan- 
dry  wood  yielding  18  to  24  per  cent. 
•act  of  quebracho,  the  form  in  which 
irally  marketed,  carries  from  62  to  65 
of  tannin.  Other  important  sources 
alian  sumac,  with  25  to  30  per  cent 
ajambier,  a  dry  extract  of  the  plant, 
per  cent  tannin ;  myrabolans  —  the 
lit  of  a  tree  of  India  —  with  30  to  38 
tannin;  Mexican  mangrove  bark,  30 
and  African  mangrove  bark,  40  per 
lin;  valonia  —  the  acorn  cups  of  an 
aor  oak  —  30  to  40  per  cent  tannin; 
letto  extract,  from  the  roots  of  the 
tree,  about  20  per  cent  tannin.  The 
)f  tanning  materials  which  the  United 
>rmally  imports  is  shown  by  the  figures 
seal  year  ended  30  June  1916  —  before 
r  of  the  United  States  into  the  war 
dearth  of  merchant  shipping.  In  that 
amount  of  quebracho  was  106,864 
ued  at  $1,598,465 ;  of  mangrove  bark 
56  tons,  valued  at  $582,992;  and  of  all 
iniiig  materials  and  extracts,  a  value 
66.  The  annual  consumption  of  do- 
nning materials  is  about  900,000  tons 
ck  bark,  400,000  tons  of  oak  bark  and 
ords  of  chestnut  wood, 
er  tanned  with  oak  bark  or  its  ex- 
>f  a  light  fawn  color,  regarded  as  the 
irable.  Hemlock  produces  a  reddish 
quebracho  a  yellowish  tint;  chestnut, 
color;  and  mangrove  a  still  deeper 
Hemlock  is  rarely  used  alone,  being 
ih;  it  is  commonly  combined  witih 
d,  with  which  it  yields  a  fine,  soft  and 
roduct  of  superior  color.  Quebracho 
etto  arc  used  together  to  advantage  in 
dity  and  color  of  the  leather.  A 
pproved  process  combines  hemlock, 
and  quebracho  extracts  for  a  primary 
and  quebracho  and  gambier  in  com- 
for  retanning.  This  formula  is  par- 
suitable  for  large  and  heavy  hides, 
lock-tanned  leather  is  improved  by 
;  with  gambier,  or  gambier  and  sumac 
Chestnut  tannings  are  much  im- 
y  retanning  with  sumac.  Thick  and 
des  arc  usually  tanned  (<in  the  bark* 
;ermed;  thinner  hides  ain  liquor.®  In 
ler  process  a  layer  of  spent  bark  is 
pon  the  bottom  of  a  wood-lined  pit, 
»  are  piled  successive  layers  of  hides 
i  bark,  the  whole  is  covered  with  spent 
the  pit  is  filled  with  water.  After 
eeks  the  hides  are  removed  to  a  second 
taining  less  bark,  from  which,  after 
four  months,  they  are  again  removed 
ird  tank  containing  a  yet  smaller 
of  bark,  where  they  remain  for  four 
nouths.  If  necessary  the  process  is 
several  times.  The  hides  increase  in 
rom  10  to  12  per  cent  during  this 
The  total  quantity  of  bark  required 
six  times  the  weight  of  the  dry  hides. 
*in  liquor®  consists  in  placing  th* 
ccessively   in   solutions   of   tannin   of 


gradually  increasing  strength.  The  tannin  is 
thus  caused  to  penetrate  the  hides  completely. 
The  thinner  hides  must  be  immersed  for  6  or 
8  weeks,  the  thicker  for  12  or  24  weeks  in  the 
tanning  liquor.  A  more  rapid  process  is  ob- 
tained by  combining  the  tanning  agents.  A 
liquor  compound  with  quebracho  extract  and 
palmetto  extract  is  one  of  the  quickest,  and  the 
leather  may  be  pressed  and  split  and  the  grains 
retanned  after  18  to  20  days.  The  modern 
tanner  divides  his  work  into  three  stages:  in 
the  first  the  hides  are  colored  by  immersion 
for  24  hours  in  a  weak  liquor,  activated  by 
one  part  of  hemlock  to  two  parts  of  que- 
bracho; in  the  second  stage  the  tanning  proc- 
ess is  carried  forward  by  strengthening  the 
liquor  by  fresh  additions  twice  daily  until  it 
tests  30°  (barkometer) ;  the  third  stage 
follows  the  pressing  to  remove  superfluous 
liquor  and  the  splitting  of  the  hide  into  grains, 
and  is  a  retanning  process  with  a  strong  gam- 
bier and  sumac  liquor;  for  about  one  hour. 
The  entire  process  may  be  completed  within 
eight  days. 

Mineral  Tanning. —  This  process  depends 
upon  the  action  of  chromic  acid  instead  of  tan- 
nic acid.  Of  very  recent  introduction  the 
chrome  process  has  extensively  displaced  the 
much  slower  tannic  acid  processes  and  its  prod- 
uct seems  equally  durable  and  acceptable  in  the 
industries.  After  the  hides  are  bated  and 
washed  they  are  pickled  with  sulphuric  acid 
and  salt  or  with  aluminum  sulphate  and  salt. 
They  are  then  put  into  a  solution  of  salt  in  a 
vat  with  paddles,  and  the  paddles  run  for  half 
an  hour.  The  chrome  liquor,  a  compound  of 
potassium  bichromate  and  sulphuric  or  muri- 
atic acid,  is  then  added  until  the  bath  reaches 
50°  B.,  the  paddles  being  run  for  one  hour. 
More  of  the  chrome  liquor  is  then  added,  and 
the  paddles  run  for  three  hours  longer.  The 
remainder  of  the  chrome  is  then  added  and  the 
hides  left  until  the  tanning  is  complete,  which 
will  take  about  six  hours.  They  are  left  in 
the  liquor  for  12  hours  longer  and  then  pressed 
and  placed  in  a  second  bath  of  sulphurous  acid 
and  finally  washed  with  a  solution  of  borax, 
when  they  are  ready  for  splitting  and  retan- 
ning with  gambier  or  palmetto.  This  is*  the 
process  commonly  employed  in  making  calfskin, 
goatskin  and  sheepskin  leathers,  though  they 
arc  often  tanned  with  alum.  In  the  latter 
case,  when  the  skins  have  been  washed  and 
prepared  by  being  submitted  to  processes 
closely  resembling  those  already  described  they 
are  separately  soaked  in  a  tepid  bath  containing 
alum  and  common  salt  dissolved  in  water;  they 
are  then,  without  being  dried,  placed  in  heaps 
for  a  few  days,  after  which  they  arc  wrung 
out  and  dried  slowly  by  exposure  to  air.  The 
alum  bath  for  10  skins  is  usually  prepared  by 
dissolving  0.70  kilos  of  alum  and  0.30  kilos  of 
common  salt  in  22.5  litres  of  boiling  water. 
Aluminium  chloride  is  produced  by  the  mutual 
action  of  the  salt  and  alum,  and  is  absorbed 
largely  by  the  skins;  the  excess  of  salt  appears 
also  to  aid  in  the  conversion  of  the  skins  into 
leather.  The  tawed  and  dried  skins  are  soft- 
ened by  being  damped  and  stretched  between 
a  curved  iron  and  a  movable  steel  plate,  after, 
which  they  are  again  dried.  Heavy  hides  are 
sometimes  tawed  tor  the  use  of  the  saddler  by 
steeping  them  in  a  bath  containing  a   larger 
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quantity  of  alum  and  salt  than  that  mentioned 
above,  drying  them  and  then  rubbing  them 
with  tallow  be  fere  a  charcoal  fire.  A  very 
strong  leather  may  thus  be  prepared  in  a  com- 
paratively short  time.  The  more  delicate  kinds 
of  leather  —  especially  that  for  making  kid 
gloxcs,  kid  shoes,  etc.,  are  tawed  by  immersion 
in  a  bath  containing  alum,  salt,  yolk  of  eggs, 
wheaten  flour  and  water.  The  oil  contained  in 
the  egg  yolks  confers  upon  the  leather  a  great 
degree  of  softness,  the  gluten  of  the  flour 
seem*  to  aid  the  skin  in  the  absorption  of  alu- 
minium chloride.  The  skins  are  stretched  by 
hand  and  rapidly  dried  in  the  open  air;  they 
are  then  damped,  placed  between  linen  cloths 
and  trodden  upon  until  they  become  soft. 
They  arc  finally  polished  by  rubbing  with  a 
glass  disc  smeared  with  white  of  egg  or  a  solu- 
tion of  gum.  etc. 

Oil  tawing.—  So  called  wash  leather  or 
chamois  leather  is  prepared  from  the  skins  of 
deer,  sheep,  calves,  etc.,  by  tawing  them  with 
oil.  The  skins  having  been  washed,  limed,  etc., 
in  the  ordinary  way,  are  repeatedly  rubl>cd  with 
animal  oil,  exposed  to  the  beaters  of  a  fulling 
machine,  and  dried.  The  oil  employed  is  tur- 
key red  oil,  made  by  treating  castor  oil  with 
sulphuric  acid.  Other  oils  have  been  employed, 
hut  castor  oil  remains  the  only  oil  which  has 
been  successfully  sulphonatcd.  A  small  quan- 
tity of  carbolic  acid  is  sometimes  added.  The 
skins  are  stretched  and  sprinkled  with  oil, 
which  is  gently  rubbed  in  with  the  hand;  they 
are  then  placed  in  bundles  in  the  fulling  ma- 
chine and  exposed  to  the  action  of  the  heaters 
for  several  hours.  After  exposure  to  the  air 
the  skins  arc  again  rubbed  with  oil  and  again 
placed  under  the  beaters;  these  processes  arc 
repeated  until  the  fleshy  odor  of  the  original 
skin  is  no  longer  perceptible.  By  exposure  to 
a  warm  atmosphere  a  process  of  gentle  fermen- 
tation is  originated  within  the  skins,  whereby 
the  pores  are  dilated  and  the  oil  is  enabled  to 
penetrate  the  mass  more  thoroughly.  The  ex- 
cess of  oil  is  finally  removed  by  washing  with 
a  dilute  warm  caustic  lye;  the  skins  arc  then 
dried  and  dressed.  Wash-leather  is  much  used 
for  making  military  belts,  gloves,  socks,  etc., 
for  surgical  applications,  for  cleaning  glass  and 
porcelain  and  for  polishing  jewelry.  A  great 
variety  of  other  processes  are  in  use  for  tan- 
ning, many  of  them  hejng  patented.  These 
formulas  call  for  such  ingredients  as  witch 
ha/el,  horse  chestnut,  poke- root,  crane's  hill, 
blackberry  roots,  persimmon  bark,  nicotin,  for- 
mic aldehyde,  sodium  nitrate,  chromium  chlo- 
ride, iron  sulphate,  zinc  sulphate,  etc.  For  spe- 
cific pur|Hises  these  may  have  their  uses,  hut 
the  basic  processes  of  tanning  have  remained 
unchaiikred  for  many  years. 

The  manner  in  which  tanning  is  conducted 
in  ditT<  run  iMah]i>hmcni  varies  much  in  detail, 
th->iii'h  tin-  ceiieral  principles  are  the  same. 
l::-:<.t<I  it'  that  uuifurmitv  in  the  commoner 
p:  <  i  »*i  -  which  misfit  be  expected  from  accil- 
•.i!i  kiniuledgi.  i. ich  tanner  trea*un:>  his  secret 
■  I-*  '«■  tIii  bi  "!  process  tor  bringing  about  the 
•  hi  mica!  •i.iii-i". irma:ioii  which  it  i>  their  com- 
Tii"ii  rirc:  !n  i-rYf»-f ;  .md  the*e  su'ivt  methods, 
•hi  \.i!'.:i  11:  ulii-h  ;is  the  result  of  a  limited 
i  \pi  rii  !■■■■  :^  iin  ii:.:M\  «i\iu^:iin.iii  d  by  those 
\\h"M-  kv.'>\\U-di:i  :■>  c->nfmrd  to  that  experi- 
ence, prrwnt  i-'inpni vim  and  the  rejection  of 
Miperrluou-    and   perhaps    injurious   operations. 


The  trade  of  tanning  may,  however,  be 
be  still  in  its  infancy,  and  it  must  he  ; 
that    the   chemical   processes    involved   m 
from  being  solved.     It  was  only  ai  the 
the   18th  century  that   scientific  methods 
to  be  applied  to  leather-making,  and  ad 
not  much  progress  has  hitherto  been  ins 
sidcrablc  activity  has  been  shown  in  tht 
of  improvement.    The  extreme  slowne** 
process  of  leather  making  by  any  of 
nary  processes  of  tanning  has  afforded  « 
motive    for    inquiry    as    to    the    possibi 
hastening  it  by  additional  contrivances, 
time   has   been    saved   by   splitting    the 
as  it  comes  from  the  lime  pits,  and  tann 
thinner    splits    individually.     The    ncces: 
preserving  the  solidjtv  and  tenacity  of 
hides    seems    to    militate    against    any 
method  of  progress  in  the  passage  of  tl 
ning  agents  through  and  through  them. 
Bibliography.—  FIcmming,    L.    A.,    ' 
cal    Tanning*     (Philadelphia    1916) ;    Ja 
Publishing  Company,  'Modern  America; 
ning*   (Chicago  1016);  La  Croix,  F.  \V 
Leather    Specimen    Book;    and    How    1 
is  Tanned1    (Milwaukee.  Wis..  1917);  P 
H.  R.,  'Leather  Industries:  Laboratory 
(London     1008);    Trotman,    S.    R.,    fI 
Trades  Chemistry*    (London   1908);  W; 
*  Leather  Manufacture*  (London  1006); 
J.  T,   'The  Puering,  Bating  and  Orenel 
Skins*   (London  1912);  United  States  C 
try    Bureau    Circular    110,     ( I  dentin"  cat 
Tanned    Skins*     (Washington    1913); 
States    Foreign   and    Domestic   Commer 
reau:  Special  Agents  Series.  No.  165.  *7 
Materials    of     Latin     America*     (Wasl 
1918).    See  Leather. 

TANNINS,  or  TANNIC  ACIDS,  at 
pounds  of  high  molecular  weight,  wide 
trihuied  in  the  vegetable  kingdom.  Some 
ties  are  found  in  diseased  vegetable  tisi 
in  abnormal  growths,  while  others  are 
in  the  different  parts  of  the  healthr 
Gallotannic  acid  is  present  in  gall-ni 
fetannic  acid  in  coffee  beans,  morring> 
in  yellow  wood,  qucrci  tannic  acid  in  oa 
ellagitatinic  acid  in  pomegranate  rin 
These  tannins  arc  not  by  any  means  i< 
in  all  their  physical  properties  and  their 
cal  conduct ;  still  they  possess  some  char 
tics  in  common.  They  are  usually  amo 
have  an  astringent  taste,  dissolve  in  hot 
convert  animal  hide  into  leather  and  yie!< 
I »hie  or  green  precipitates  with  ferric  sa 
these  varieties  gallotannic  acid  —  the  chii 
stituent  of  the  commercial  product  —  ha* 
than  any  other  tannin,  received  the  at 
of  investigators.  The  statements  in  this 
refer  chietly   to   this  compound. 

Gallotannic  acid  is  extracted  from  po* 
L*alN  by  treatment  with  aqueous  or  al 
ether.  On  standing  the  liquid  scparati 
an  upper  layer  containing  gallic  aci 
i  it  her  impurities  and  into  a  lower  layer 
which  crude  tannic  acid  is  obtained  by 
tatuous  (A.iporation.  From  this  produ 
puriri'.  s  may  be  further  removed  by  trc 
wuli  <Ii>  i  thcr  in  which  the  acid  is  ins 
Kihyl  an  tab.  and  acetone  have  also  bee 
quite  i  x:e:i>i\ily  t'-.r  the  extraction  am 
v\itii.n  of  tannic  acid.  The  compoui 
:'urt her    been    purified    by    treating    its 
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.  or  suspension  with  lead  acetate.  This 
precipitates  a  lead  salt  which  is  readily 
osed  with  hydrogen  sulphide. 
>tannic  acid  is  an  amorphous  substance 
i  astringent  taste,  soluble  in  water,  or- 
alcohol,  glycerine,  ethyl  acetate  and 
;  almost  insoluble  in  dry  ether,  chloro- 
enzene,  carbon  bisulphide  and  petroleum 

Its   aqueous   solution   gives   an   acid 
with  litmus,  although  its  acidity  can- 
determined  by  direct  titration,  an  indu- 
cing  practically   valueless.    With   pure 
salts  aqueous  solutions  of  tannic  acid 
coloration  at  first,  but  a  color  is  soon 
ed  by  atmospheric  oxidation  and  a  blue- 
recipitate  is  ultimately  formed    With 
alts  a  bluish-black  precipitate  is  at  once 
;  this  reaction  is  taken  as  a  basis  for 
of  the  compound  in  the  preparation  of 
ck    inks.     Cold    alkaline    solutions    of 
acid   absorb   atmospheric   oxygen   very 
forming  highly-colored  oxidation  prod- 
annic  acid  solutions   form  precipitates 

y  metallic  salts,   with   a  number   of 

adds,   with    nearly   all    alkaloids   and 

ies  and  with  gelatin,  albumin  and  starch. 

hide  kept  in  a  solution  of  the  acid  is 

ly  converted  into  leather.    At  215°   C. 

acid    decomposes    into    water,    carbon 

pyrogallol  and  metagallic  acid  and 
iling  dilute  sulphuric  acid  it  is  hydro- 
ito  gallic  acid. 

lie  acid  is  extensively  employed  in  the 
of  tanning,  in  the  manufacture  of  gallic 
ogallic  acids,  in  the  preparation  of  inks 
a  mordant  in  dyeing.  With  formalde- 
forms  a  condensation  product  which 
in  the  manufacture  of  hygienic  fabrics, 
acid  has  also  found  extensive  applica- 
tnedicine.  It  is  recommended  as  an  anti- 
metallic  poisons  with  which  it  usually 
nsoluble  precipitates.  It  is  employed  as 
ngent  to  prevent  excessive  secretion  in 
tnd  sores  and  to  check  bleeding.  Tan- 
(tannyl  triacetate),  tannocol  (gelatin 
>,  tannalbin  and  bismuth  tannate  have 
epared  and  employed  in  intestinal  ca- 
Mercurous    tannate  has   been   used   in 

tannochrom  in   skin   diseases,    tanno- 

i  in  the  treatment  of  scalp  diseases. 

ough    oak-bark,    gall-nuts     and     other 

sources  of  tannic  acid  had  been  used 

indents,  the  compound  was  first  isolated 

scribed   by    Scheele   in    1787.    Berzilius 

assigned   to   it   the   formula   CuHuOn. 

(1834)    modified  this  to  CuHmOu.     In 

ulder  called  attention  to  the  hydrolysis 

compound   into    gallic   acid.     Strecker 

claimed   that   tannic   acid   was   a   glu- 

n  which  three  molecules  of  gallic  add 

id  with  one  molecule  of  glucose;  while 

up  to  the  present  day  have  contended 

;  purified  substance  contains  no  sugar. 

Schiff  claimed  to  have  converted  gallic 

0  tannic  acid  by  a  process  of  condensa- 
te called  his  product  digallic  acid  and 

1  to  it  the  formula  CMHioO»,  which  had 
:n  adopted  by  some  earlier  investigators. 

digallic  acid  formula  remained  unques- 
for  many  years,  but  in  1890  Ph.  van 
n,  C.  Scheibler  and  others  made  the 
tion  that  tannic  acid  was  optically  active, 
rty  that  rendered  SchifFs  digallic  add 


formula  improbable.  After  several  years  of 
study  Nierenstein  (1908)  announced  the  con- 
viction that  tannic  acid  was  a  mixture  of 
SchifFs  digallic  acid  and  optically  active  leuco- 
tannin.  While  Emil  Fischer's  researches  with 
the  carefully  purified  substance  pointed  to  the 
conclusion  that  tannic  acid  might  be  considered 
as  a  compound  of  one  molecule  of  glucose  with 
10  molecules  of  gallic  acid.  The  hydrolysis 
of  the  compound  into  glucose  and  gallic  add, 
as  well  as  its  synthesis,  are  dtcd  as  possible 
confirmations  of  this  view.  At  the  same  time 
it  is  frankly  admitted  that  the  question  of  struc- 
ture has  not  rectived  its  final  settlement. 

Of  late  years  compounds  showing  the  prop- 
erties of  tannic  acid  have  been  prepared  by 
synthetic  processes.  Of  these  so-called  *Syn- 
tans*  Neradol  and  Neradol  D  deserve  men- 
tion. They  are  obtained  by  heating  phenol  sul- 
phonic  acids  with  formaldehyde.  It  is  claimed 
that  the  amount  of  Neradol  required  to  tan 
skin  is  less  than  of  any  other  vegetable  tannin. 

V.  S.  Babasinian, 
Lehigh  University. 

TANOAN,  taWSn,  or  TAHXNO,  FAM- 
ILY, a  linguistic  stock  of  American  Indians  in- 
habiting a  group  of  pueblo  villages  in  the  upper 
Rio  Grande  Valley,  New  Mexico.  The  chief 
of  the  modern  villages  are  Isleta,  Jemez, 
Picuris,  Pojoaque,  San  Ildefonso,  San  Juan, 
Sandia,  Santa  Clara  and  Taos.  They  are  con- 
sidered the  most  representative  pueblo  group, 
and  are  probably  the  most  ancient  of  the  pueblo 
settlements.  The  villagers  who  number  about 
3,000  have  not  perceptibly  advanced  in  civiliza- 
tion, from  the  descriptions  given  of  them  by 
Spanish  explorers  who  first  visited  the  villages 
over  three  centuries  ago.  Deriving  their  name 
from  Tahano,  the  Indian  name  of  the  chief 
Tano  pueblo,  they  then  inhabited  a  number  of 
other  villages,  now  in  ruins,  in  Mexico,  Texas 
and  Arizona  grouped  under  the  names  Tano, 
Tewa,  Tigua  and  Piro.  Consult  Bandelier, 
H.  F.  A.,  <The  Indians  of  the  Southwestern 
United  States,  1880-85>   (Boston  1890-92). 

TAfifON,  ta-non',  a  strait  in  the  Philippine 
Islands  between  Cebu  on  the  east  and  Negros 
on  the  west;  the  northern  entrance  is  20  miles 
wide  and  the  southern  entrance  five  miles;  the 
length  is  103  miles.  The  shores  are  steep  and 
generally  free  from  obstructions;  there  are  a 
number  of  important  towns  on  its  coasts. 

TANREC,  or  TENREC,  a  eenus  (Cen- 
tetes)  of  insectivorous  mammals,  distinguished 
by  the  elongated  muzzle  and  the  short  rounded 
ears.  The  body  is  covered  on  the  upper  sur- 
face with  spines  and  bristles;  no  tail  exists. 
These  animals  inhabit  Madagascar,  the  most 
familiar  species  being  the  centetes  ecaudatus, 
while  other  species  are  the  tendrac  or  spiny 
tanrec  (C.  spinosus)  and  the  banded  tanrec 
(C.  maaagascariensis) .  The  C.  ecauda.us  is  an 
animal  of  about  the  size  of  the  European 
hedgehog,  but  with  a  larger  body,  the  legs 
being  also  more  elongated.  The  quills  or  spines 
are  yellowish  at  their  bases  and  black  toward 
the  tips.  These  animals  hibernate  like  the 
European  hedgehogs  and  live  inburrows,  which 
they  excavate  by  means  of  their  strong  claws. 
They  do  not,  however,  possess  the  power  of 
rolling  themselves  up  into  a  ball-like  form 
for  defense.  The  food  consists  of  insects,  rep- 
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tiles,   I 


:c.     All    three    species   arc   eaten   liy    the 
idagaacar. 

TANSY.    .1    ■    ■:  ■  anocehmt 

vmlgare),  introduced  into  America  from  the 
northern  Old  World.  It  is  .1  familiar  weed  of 
waste    lilt  m  t  ■.     mi     m.ul-.nli-,,    pfobaBl  - 

■  !  1  herb  gardens  and  maintaining  its 
...  ctcrtstic  which  Is 
I      the     1  .reek     name 


1  ..!■.! r ,!  In  „]■-.  .  .1    raystM  florets,    it  ha;  a  rank 
odor  ami  flavor,  which  ranted 

il   to  Ikc  used   formerly  as  a  seasoning  herb,  a 
(iractitc    now    practically    obsolete.      The    acid 
1  *  poison- 
taiisy    was    a    popular    anthelmintic 
and  stomachic  drug  and  Mill  holds  a  place  in 

materia   mi  ''"'■    bitter   and    irri- 

tant   narcotic;    it    it    employed    to    ceftevc    the 
linn  of  I  ^1  '.-iimatism.    White 

:.il    several   other 
atao  called   tansy; 

ivllilr       .h.l.  mill,:      ..  .       '-■-r;i!L-Y. 

TANTA.  orTANTAH.  lan'ta.  Egypt,  capi- 
the  Delta. 
aboal  SS  mill  s  by  rail  north  of  Cairo.  It 
has  huge  pnblk  buildings,  a  palace  of  the 
Khedive,  nswri  Hid  three  important  annual 
:  he  centre  of  education  is  ihe  Mosque 
..1  H  Ahmadi  where  la  I9M  2.**>  students  and 
1 13  professors  wr.rc  registered.  Pop.  about 
59.006 

TANTALITE.     A   rare   mineral  consisting 

of  tantslit<    o4   1 and   manganese,   with   72.4 

per  cent  al   tantalum  when  pure      An  important 
source   of    that    metal,    at    one    time    Used    eXr 
esccat   elec- 
tric lamp*;  obtained  In    Black  Hills  of  South 
and  in  Virginia. 
TANTALUM,  ehcimcid  symhal  Ta,  atomic 
K1,  i>  ..  rare  fitment   (mind  bv  Ekebcrg 
(li-Hl)    m   a   mineral   afterward   called  tatitalite 

I      :,i..l.,l         It       jl      MM 

found  in  the  minerals  samarsknc,  ytlrounulitc 

and    fcrgusonitc.    The   other    rare    clement   Co- 

liimlnnni    1-    tttUtalb    found    with    it.     The    metal 

obtained     bv     1i  mm     and 


acid      Like  rolui 

■ 


■ 

,  I  >..    This 
oxides   or 

1  come 

!  ;  rom  hypo- 

■  ■  ,lii     ...-ids      Tantalum 

veins   in   the    Black 

..    Tin.'  chief  supply  cornea  from 

TANTALUS.    iS.i'u-lus.   in    Greek    myth- 

1  ytua;  sou  of  Zens 

lis.    Tradition  docs  noi  agree  h  to 

the  crime  by  which  he  forfeited  the  favor  of 


Zeus    and    merited 

cording  to 

pcrfid)  ;    according   1 


he  oflmdc.l  ZeUt  by 
another    he   Mote    ai 
1    heaven,   an.) 
third  story   is   that   he   murdered   bis  own   k 
Pclops    and   served    him    up    for   some   of    il 
godiv    Hottse*   repmenn  him  as  susadtng  ^ 

to   bis   throat   in   water,   with   the   most   deiidoa 

iiuii--    banging  ovtl  htl  head,  which,  when  1 

attempts   to  quench  his  thirst   or   tu   apfwa-e  hi 
hunger,  elude   his  grasp     Accofdu 

Jed  over  his  head. 
constantly   threatens   to   fall   and  crush  1 

TANTIA  TOPI,  tan'te-a  16'p*  (• 
weaver  who  became  an  artilleryman*) : 
Bithur.  near  Cawnporc.  India.  about  1819: 
IS  April  1859.  RcM  leader  during  the  Indus 
Mutiny  of  ISs7.  He  displayed  marked  ahifi 
beginning  as  a  lieutenant  of  Nana  SahJb,  al 
the  flight  of  the  latter  into  Nepal,  he  astus 
command  and  continued  the  w^r  for  mot* 
putting  the  Eaettiah  to  no  and  of  trcxiMe,  be 
1  ■!  in  the  held.  He  was  finally  c 
turcd.   tried   and  hanged  in   April   IBM 

TANTRA.  the  name  Riven   in   Hindu  r 
giotts   lore,  to  dialogues  between   the  god  Sti 
and  his  bride  in  one  of  her  mam 

ma  and  Parvalt.  The  Tantnlui  1 
of  ibe  Tantras,  consider  then 
fifth  Veda  and  attribute  to  them  equal  anlijw 
and  superior  authority.  In  them  is  found  uk 
strucliou  in  the  methods  of  acquiring  six  •»■ 
pcrior  faculties,  i(S  what  would  now  he  teresH 
second  sight,  observation  on  is* 
astral    plane,    leaving    of    the    physical  .bn" 

etc.      Meditation    and    its    results    i*    dealt    ■ 

al  gnat  length,  breaming  instruction*  are  tr 
that    suggest    modern    Yogi    practice    and  Ml 

is  intimrtion  in  tbc  language*  nf  jninuli     C 

suit     'The  Tantra    of    the    Great    Lihm 
(trans    London  IW3).    See  Iriu 

TANTUM  ERGO,  tln-lum  eVgft,  the  b 
sung  in   (he   Rnm:iti    C 
diction   with   the   Holy   Sacrament. 

TANZIMAT.  SecTiTHRFT.  Cotv*--n 
TAO  TE  KING.  Laouc,  author  of  _ 
lTao  Te  King.1  •Book  of  the  Way  and  Vimat 
lived  in  the  bth  century  B.C.  and  was  keeper 
of  the  archives  at  the  capital  of  the  Chat 
where      Kongi  visited 

Later  many  legends,  borrowed  from  Hud" 

11    -iikI   bis   memory,  until  he  fc 
ibicf    deity   of    the   Taoists   an  " 

'■■■  n     chief    scripture. 
The    'Tao    Te    King'     treats    I.. 
morality   and     politics     in     refer 
■I  insisted      Way,      \\ 
Nature,   God      An   understanding 
Te  King1   is  greatly   aided  by   I 
Biahmamc   and   other   mystici; m,   ; 
even  supposes  that   Laotxc  derived 
t mm  India:  but  if  so  he  thoroughly 
it  to  the  Chinese  mind,  white  h«  re  _ 
Chines*   antiquity   indicate  originality, 
case,  Tao  is  distinguished  from  the 
Brahma    by    the    chat acteri stir 
upon   its   ethical   content.    Tlo 
which  unfolds  its  mysterious 

ti      1  me     Chinese    personal 
world  and   moral   man;    ai._    . 

draw  all  three  again  into  itself 

ing  his  Tao,  Laotxe  passes  from 
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icr  without  logical  sequence,  but  always 
j  to  exemplify  the  working  of  Tao, 
as  usual  with  the  Chinese,  to  the  moral 
tical  spheres.  Laotze  was  no  philosophic 
•;  but,  like  his  great  rival,  Kongtse,  was 

a  remedy  for  the  troublous  times  in 
hey  lived.  Laotze's  remedy  was  a  re- 
Arcadian  simplicity,  such  as  existed  be- 
les  and  laws  were  devised  or  needed, 
is  pessimistic  rejection  of  entire  human 

Laotze  constantly  joins  rejection  of 
e  features,  such  as  ambition,  pride, 
y  and  greed;   while  he   commends  its 

and  weak  but  indispensable  elements, 
course  of  this  exposition,  many  a  gem 
jht  is  brought  to  light,  though  often 
ed  in  dull  earth. 

ctions  from  the  cTao  Te  King*.— 
ore   the   sage,   in   the   exercise  of  his 

nt,  empties  the  peoples'  minds,  fills 
=»iies,  weakens  their  wills,  strengthens 
>nes.    He  constantly  tries  to  keep  them 

knowledge    and    without    desire,    and 

there  are   those  who   have  knowledge, 

»   them   from  presuming  to   act   on   it. 

there   is   this   abstinence    from   action, 

•der  is  universal.* 

:re  is  no  guilt  greater  than  to  sanction 
i,  no  calamity  greater  than  to  be  dis- 
;d  with  one's  lot,  no  fault  greater  than 
h  to  be  getting.  Therefore  the  suffi- 
:>f  contentment  is  an  enduring  and  un- 
g  sufficiency* 

those  who  are  good  to  me,  I  am  good; 
those  who  are  not  good  to  me,  I  am 
od,  and  thus  all  get  to  be  good.  To 
rho  are  sincere  witn  me,  I  am  sincere; 
those  who  are  not  sincere  with  me,  I 
>  sincere,  and  thus  all  get  to  be  sincere, 
je  does  not  accumulate  for  himself.  The 
hat   he   expends    for   others,    the   more 

possess  of  his  own ;  the  more  that  he 

others,  the  more  does  he  have  himself * 

Legge,  J.,  <The  Texts  of  Taoism>  (2 
i    ( Sacred   Books  of  the  East*). 

Edmund  Buckley. 

)ISM.  Taoism  ranks  with  Confucian- 
l  Buddhism  as  the  three  great  religions 
ia,  which  amount  in  practice  to  one  re- 
compound,  wherein  Confucianism  is 
moral  and  ceremonial,  Taoism  is  re- 
and  magical,  while  Buddhism  deals  in 
sychosis  and  the  future  life.  Only  the 
ire  exclusive  followers  of  either  Taoism 
ihism.  There  are  even  "temples  of  the 
octrines,*  where  idols  of  Buddha  and 
stand  on  either  side  of  Kongtze.    The 

ask  about  a  religion  not,  <(Is  it  true?* 

it  moral?*     Tested  thus,  all  their  re- 
seem  to  the  Chinese  acceptable, 
sm    is    the    folk- faith   of    the    Chinese, 
e     but     receiving     various     accretions 

the  centuries,  such  as  a  corrupted  form 
ize's  doctrine  of  the  Tao  (from  which 

takes  its  name)  in  the  6th  century  B.C., 
dan-  deified  as  Yu   Hwang  in  the  7th 

a.d.  and  Kwanti  a  soldier  deified  as 
d  only  in  1828.  Especiallv  in  the  three 
s  b.c,  emperors  and  folk  alike,  under 
lership  of  Taoist  priests,  neglected  labor 
:h  for  the  elixir  of  life  and  for  power 
ismute   base    metals    into    gold     Thus 

came  to  include  most  of  the  national 


hero-worship  and  nature-worship  (of  a  type 
lower  than  Confucianism)  and  most  of  the 
divination  and  magic,  the  latter  including 
fangs hui,  the  Chinese  geomancy,  according  to 
which  the  location  of  a  house  or  a  grave  de- 
pends on  supposed  magnetic  currents,  the  azure 
dragon,  the  white  tiger  and  the  like.  This  folly 
is  strong  enough  to  form  the  chief  obstacle  to 
civil  engineering  in  China,  as  when  a  telegraph 
pole  would  disturb  the  fangshui  of  a  region  or 
a  railway  that  of  a  cemetery! 

The  gods  of  Taoism  furnish  a  good  index 
to  its  heterogeneous  origin.  The  San  Ching, 
"Three  Pure  Ones,*  are  simply  a  triplication  of 
Laotze,  done  to  correspond  with  a  Buddhist 
triplet.  But,  since  these  are  sunk  in  contem- 
plation, the  superintendence  of  mundane  affairs 
falls  to  Yu  Hwang  Shang  Ti,  "Gemmeous 
Sovereign  God.*  The  first  elements  have  souls 
which  rose  to  become  the  five  planets  and  thus 
divine.  Many  stars  are  deified.  The  Dragon- 
king,  a  familiar  feature  of  Chinese  processions, 
seen  even  in  America,  represents  water  in  its 
varied  forms  and,  therefore,  has  numerous 
temples  beside  seas  and  rivers  and  is  discerned 
among  rain  clouds.  Sun  cult  survives  in  the 
bonfires  of  the  spring  festival.  Licentious  fes- 
tivals were  long  ago  suppressed  in  accord  with 
the  politico-ethical  nature  of  the  dominant  Con- 
fucianism. Sacred  animals  are  the  fox,  snake, 
hedgehog  and  weasel ;  sacred  trees  are  the  cas- 
sia, willow,  banyan,  pine  and  peach.  To  the 
ancestral  tablets  and  an  image  or  picture  of  the 
Kitchen-god  (originally  a  Fire-god)  found  in 
every  Chinese  house  the  Taoist  adds  certain 
other  figures  according  to  locality,  trade  and 
preference. 

Taoism  worships  also  certain  culture-gods 
who  preside  over  various  vocations.  Thus, 
students  revere  Wan-chang  (a  deified  scholar) 
as  God  of  Letters,  soldiers  worship  a  deified 
soldier  as  Kwanti  the  God  of  War,  and  trades- 
people worship  Tsai-Shin,  God  of  Riches.  Be- 
sides such  great  gods  there  are  innumerable 
shin  "spirits,*  of  whom  Chinese  live  in  dread 
by  day  and  especially  night. 

The  priests  of  Taoism  are  probably  cognate 
with  the  shaman  of  Siberia,  but  its  monks, 
nuns,  pope,  monasteries  and  temples  were 
copied  from  Buddhism.  These  priests  conduct 
the  ritual  for  the  city  and  State  gods,  purify 
streets,  houses  and  persons  from  evil  spirits, 
and  prepare  paper  amulets  for  pasting  on  door- 
ways to  exclude  spirits.  Though  Taoist  priests 
marry,  their  vocation  is  not  hereditary,  they  are 
recruited  from  the  lowest  classes,  are  ignorant 
and  immoral,  and  are  generally  despised  by  the 
literati,  the  learned  officials  of  China.  From 
these  priest-magicians  one  must  distinguish  the 
monks  who  observe  Laotze's  principles  by 
celibacy,  seclusion  and  mystical  communing. 

The  Taoist  scripture  is  far  less  the  recondite 
<Tao  Te  King*  (q.v.)  of  Laotze  than  "The 
Tractate  of  Actions  and  their  Retributions  *  an 
anonymous  tract  composed  about  the  11th  cen- 
tury a.d.,  which  is  universally  popular.  Its  212 
brief  statements  fall  into  five  sections.  The 
first  of  these  declares  that  happiness  follows 
virtue  as  misery  follows  vice;  the  second  states 
that  "spirits  in  heaven  and  earth,*  in  "the  great 
Bear  constellation*  and  within  "men's  person* 
execute  this  earthly  theodicy  by  deducting  some 
days  from  a  man's  life;  the  third  specifies  the 
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virtues  man  must  practice  and  their  reward  in 
making  him  an  "immortal*;  the  fourth,  and  by 
far  the  loudest,  names  the  vices  he  must  shun; 
while  the  fifth  provides  for  repentance  and 
enacts  a  new  rule  of  theodicy.  The  tract  is 
characteristically  Chinese,  agreeing  with  Con- 
fucianism in  its  stress,  upon  morality  and  in  its 
belief  in  an  earthly  theodicy;  hut  its  doctrine  of 
the  immortals  probably  originated  from  Bud- 
dhism. Another  popular  religious  tract,  the 
"Hook  of  Secret  Blessings,"  expresses  in  541 
words  brief  moral  rules  with  a  flavor  equally  of 
Taoism,  Confucianism  and  Buddhism,  by  all 
of  which  indeed  it  is  approved.  In  subsequent 
centuries  Taoism  further  adopted  from  Bud- 
dhism its  doctrine  of  hells  and  it  exhibits  in  its 
temples  realistic  figures  of  the  damned  under 
torture.  Foreigners  name  such  a  temple 
"Chamber  of  Horrors,0  and  its  gruesome 
spectacle*  are  well  adapted  to  terrorize  the  ob- 
tuse minds  of  the  Chinese  masses. 

Consult  Mavers.  \\\  F.,  'The  Chinese 
Reader's  Manual*  (1874):  Kdkins,  J.,  'Religion 
in  China*  (1SX4);  Douglas  K.  K.,  'Con- 
fucianism and  Taoism*  (1887);  Leggc,  J., 
'The  Texts  of  Taoism,*  2  vols.,  in  'Sacred 
Rooks  of  the  Fast.* 

FnMrxn  Bitki.f.y. 

TAPAJOS,  ta-pa-zho.*/,  Brazil,  a  tributary 
of  the  Amazon,  formed  by  the  confluence  of  the 
Ariuos  and  Juruena,  which  rise  on  the  edge  of 
the  Brazilian  plateau  in  the  state  of  Matto 
(irosso.  The  main  stream  is  at  first  hemmed  in 
by  mountains  and  ol»  true  ted  at  intervals  by 
rapids,  but  after  it  enters  the  state  of  Para  it 
i:>  a  broad  and  deep  stream.  It  enters  the 
Amazon  at  Saiitarem  in  about  limy.  54 3  30'  \V. 
A  few  miles  above  its  mouth  it  broadens  into 
a  lake-like  expansion  \2  miles  wide  and  75  miles 
loiikr.  The  river  is  1,040  miles  long  and  steam- 
ers ply  on  it  for  210  miles. 

TAPESTRIES.  The  feristromata  of  the 
ancient  Babvlouians  were  highly  praised  by 
Lucretius,  I'lautus,  Stichus,  Martial  and 
Italicus  and  have  been  considered  as  tapestry 
work  of  some  iciud.  That  they  were  a  cost  I  v 
and  greatly  admired  product  is  proven  by  such 
facts  as  that  M  etui  Ins  Scipio  paid  800,000 
sesterces  (about  $40,000)  of  their  money  for 
such  work  and  Xero  4,000,000  (about  $200,000). 
Homer  writes  of  tapestries  of  ureal  beauty 
woven  by  the  (ireeks;  the  Book  of  Kxodus 
speaks  of  textile  ha  ny  in  us  done  by  the  Hebrews. 
But  all  the^e  may  have  been  embroideries  and 
not  woven  on  a  loom,  for  it  i*  eertain  the 
"Stirraziiiois  carpels.'1  made  eailier  than  the 
I2lh  1'iiKiin,  were  ni  embroidery  work,  not 
wti\en.  Tlie  walU  "t  many  la'.uroprau  Coti- 
Mnert.il  ihtnrhes  au-1  pinu'eh  palace-  were 
toviieil  with  \v.A\  waip  '  iiiinti'  /{•*!*»  i.iprstry 
h.ii  L'ir.«'s  bv  :he  \MU  leu'un  And  the  tenter- 
Is  ■  k-  .i:i  ■  »:is,d  "ii  'In  walU  o|  hall-  in  man- 
»i«  i  >  ■■:  'In  1  -4rli  ■■eirmv  '"•'•m  whi"h  ihe 
•  i; ■»  -! :  i  -      win       Mi«pi-ndrd.        t  eri.iin      textile 

■  :'■:■       :i.i   ■.    !"iii  uiii-.trihed    Mom   "he   lemains 
!    ill    .■■■     ;i -t    I  '.niopiilis    I  Kivoum  >    whi«  h   are 

•I'.ii1  ■■.;■!  -•:■.!  .■«  iu  oi;r  n:o<iirn  m-iim-  ni  ihe 
\*  •  ■  i  ■  1.      Tiie    : i ;  - : ■  ■  r \    of    their    produi'tioi:    i-    in 

■  lo-:1-"  '  iv  ■':  i  .  !.i.-  J  «  i  n  callid  '  i"n]ii'.  Mpi-s- 
■•:«-.'  "I  In  .  ''.."i  "li'in  diffireiit  |nii"il-  s.vii*- 
■i.^  i:  :r.  ■!*■  -V  '  "Iu  i*'h  ■■!  *>l li  ernturii*  and 
l.a\e  ,i!wa>-  '■■■  .  ■.  -hs.-.  vered  in  ihe  f-rm  of 
iiarr-  w   *:r:p-  ..::.i.iied  t«.  1 1-  thing  as  a  holder 


decoration.     These  very  ancient  pieces  dispk) 
crude  decorative  designs  in  several  color* 

Gothic   Tapestries.—  By  the   13th  century, 
incited  by  the  Oriental  works  of  art  brought 
hack     by     the     returning     Crusaders,     Europe 
started  an  era  of  industrial  art  work.   Flanders 
progressed  most  rapidly  in  the  art  of  weaving 
tapestries    and    her    "imaged    cloths*     {draft 
images)    produced    at    Arras    quickly    became 
famous ;    so    much   so    that    the    term    "arras" 
soon   t>ecamc   the    familiar   name   for   tapestry 
and  still  remains  so  in  some  languages.     Brus- 
sels became  the  next  centre  of  this  industry  to 
be    followed    bv    Valenciennes    and    Tournay. 
FVom  the  last  half  of  the  15th  century  to  ihe 
middle  of   the   16th   century   the   richness  and 
pure  beauty  of  the  "Gothic*  weaving*  produced 
have  caused  the  period  to  be  termed  the  Golden 
Age  of  tapestry;  it  is  frequently  referred  to  as 
the    "Gothic- Renaissance.1*      Arras    and    Paris 
were  now  vicing  with  each  other  as  the  prin- 
cipal centres  of  production.     Every  roval  conn 
and     every    baron    and    knight     showed    en- 
thusiastic   energy    in    acquiring    these    lovely 
coverings   to   hide   the   bareness   of    the  stone 
walls  and  to  act  as  curtains  for  the  door  open- 
ings of  their  castle  interiors.    The  work  of  the 
tapestry  ateliers  was  pushed  strenuously  to  meet 
the  great  demand;  and  when  Paris  fell  to  the 
British    arms    whole    Flemish    provinces   Here 
given   over    to    the   industry    to   meet    the  still 
greater    demand.      But     the    persecutions    of 
Charles    the    Bold   drove    the    weavers    (1477) 
from  Flanders  to  bring  a  more  flourishing  in- 
dustry to  Brussels  and  Bruges  to  the  loss  of 
Arras  and  Liege.    The  tapestry  products  dating 
from  1483  to  1515  are  generally  considered  by 
connoisseurs   as   the   greatest   achievements  of 
the  weavers'  looms  known   from   the  point  of 
pure  art.     But   these  beautiful  hangings  were 
not    confined    to    the    castles    of    royalty   and 
nobility,    for    the    wealth1*   merchants   acquired 
them   and   displayed   them    from   windows  and 
balconies    for    the    admiration    of    the   passing 
crowd    when    the    streets    were    decorated  in 
honor  of  royal  and  civic  processions  and  fetes. 
The  lists,  at   tournaments,  were  gay  with  such 
rich   decorations.      With    the  advance  of  time 
we  find  primitive  stiffness  in  depiction,  entailed 
with  the   Byzantine  influence  and  ecclesiastical 
demands,  gradually  pass  to  the  soft  curves  of 
naturalistic  expression.     The  great   space,  for- 
merly   divided    up    into    numerous    scenes  by 
quaint  separation  motifs  of  Gothic  columns  and 
arches,    now    becomes    one    of    scenes  blending 
into  one  another,  later  to  he  given  over  to  one 
main    scenic    picture.      The    backgrounds   that 
in   the   early  Gothic   weaves  were  occupied  by 
dense  masses  of  plant  life  (an  Oriental  decor*- 
tive    method,    doubtless    acquired    through   the 
Crusades)  and  known  to  us  as  "verdures,*  pas* 
to    landscapes   and   castles   lacking   in   perspec- 
tive     These   verdures   are  known   to   the  ant- 
iiomer   and   his   catalogue  as  "mille-fleurs*  oa 
aco  111111    of    the    many    little   blossoms   peeping 
•  •ut     Horn     the    leafage.      Another    distinctive 
-t\K    was    called    "a    per  son  n  ages*    crowded  in 
the   backi! r-'iind    with    persons   streaming   fron 
hills,  ehurehes.  palaces.     Belonging  to  this  early 
period  •  t    inn  inalcd  an  we  find  such  talented 
:.ipissiiis   a-    Xiiolas    (nr   Colin)    Bataille.  the 
Pan  si. in,  <.*    ihe   14th  century,  who  worked  in 
Kran.-i     .nid    H.mders:    Jacques    Dourdin.   who 
Wi  irked    under    the    Puke    of    Burgundy.     A 
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tapestry  designer  was  Jan  van  Room 

de  Rome)   in  Gothic-Renaissance  style. 

figure-decorated  pieces  are  known  as 
riated.* 

ance. —  The  decadence  of  the  tap- 
4xii  sets  in  with  the   16th  century;   the 

now  attempts  to  imitate  the  painted  can- 
le  weave  in  wool  to  simulate  brush  work 
merits.  To  get  this  strictly  artificial  effect 
w  simple  woolen  dyes  have  to  be  multi- 
nto  innumerable  hundreds  of  color  tones 
lades.  The  genius  of  a  Raphael  is  called 
•lay  to  design  (1515)  the  *Acts  of  the 
!es*    set    of    cartoons    for    tapestries    to 

the  Sistine  Chapel  at  Rome.  In  about 
irears  Peter  van  Aelst.at  Brussels,  had 
tuced  the  great  work  into  color  in  the 

They  cost  Pope  Leo  over  $130,000,  in 
-  of  that  date.  This  ended  the  pure 
d  of  tapestry  treatment  in  the  Flemish 
s  and  Renaissance  painting  in  wool  takes 
ice  of  Gothic,  for  the  weavers  of  Brussels 
ther  northern  centres  now  got  cartoons 
Mantegna,   Paolo   Veronese,  Andre  del 

Giulio  Romano  and  other  Italian  artists 
ow  out  on  their  looms.  The  aActs  of  the 
es*  designs  were  later  reproduced  in 
European  centres.  Wilhelm  de  Panne- 
was  noted  for  his  work  in  this  period 
tyle,    as    were   the   Pannemaker   family. 

the  enormously  increased  demand  the 
s  grew  vastly  in  numbers  and  we  have 
5  in  Brussels,  Arras.  Tournai,  Bruges, 
:n,  Oudenarde,  Middlebourg,  Lille,  Ant- 
ind  Delft.  As  might  be  expected  with  a 
lg  demand  much  greater  than  the  supply, 
and  deterioration  set  in  from  careless 
ion.  Low  warp  (basse  lisses)  were 
I.  Rubens  was  making  cartoons  for  the 
"lands  now. 

lian  Tapestry  Factories.— Already  in 
ohannes  Thomae  de  Francia  (French) 
tanaging,  at  Mantua,  an  atelier  for  the 
ga  family.  Succeeding  him  came  Nicolas, 
le,  Adamante  (all  French).  Flemings 
mployed  about  1450  (Rinaldo  Boteram  of 
Is,  and  one  Rubichetto).  Giovanni  dei 
li  and  Andre  Mantegna  did  cartoons, 
jnice  looms  were  started  by  John  of 
►  and  Valentine  of  Arras  in  1421. 
m  set  up  looms  also  in  Siena.  Renault 
incourt  (about  1455)   did  "The  Creation 

World"  for  Pope  Nicolas  V.  In  1441 
a   had   looms   worked  by  the   Flemings 

di  Andrea  and  Giacomo  de  Ahgelo; 
Nicolas  and  John  Karcher  worked  there 
.ucas  Cornelisz  the  designer.  Rost  and 
ther  Flemings  arrived,  a  school  was 
[  and  a  local  artist,  Battista  Dosso,  de- 
"Life  of  Hercules/  "Scenes  from 
orphoses*    and    other    beautiful    work. 

pieces  of  this  school  are  (in  Ferrara 
ral)  "Story  of  Saint  George  and  Saint 
lius*  and  (in  Como  Cathedral)  "Story 
Virgin.*     In  Florence  the  Medici  estab- 

an  atelier  called  "Arrezaria  Medicea* 
1737),  under  Karcher  and  Rost.  Johan 
x  Straaten  was  director  about  1570  and 
olific  work.  Many  pieces  are  in  the 
ce  Tapestry  Museum,  including  the  Kar- 
id  Rost  best  productions  "The  Story  of 
*  in  20  pieces.  Cartoons  were  designed 
opo  Sansovino.  Bacchiacca  and  others, 
weavers    (17th  century)    were  Papini, 


van  Asselt,  Lefevre,  Pollastri,  the  two  Termini, 
Bartoli,  Manzi,  Cavalieri,  Bucci.  In  Rome, 
Cardinal  Barberini  (1633)  established  an 
atelier  with  Jean  Francois  Romanelli  as  art 
director,  Giacomo  della  Riviera  director  of 
works,  M.  Wauters  (of  Flanders)  was  a 
creator.  ^Scenes  from  the  Life  of  Christ,*  in 
11  pieces,  in  the  Cathedral  of  Saint  John  the 
Divine,  New  York,  are  from  this  factory.  In 
the  Hospitale  Saint  Michele,  Rome,  Pope  Clem- 
ent XI  started  (1710)  an  atelier  with  Jean 
Simonet  of  Paris  manager,  and  A.  Procaccini 
art  director.  Ferloni  was  manager  from  1717 
to  1770.  In  Naples  (1737),  the  Florence  Medici 
factory  having  closed,  its  weavers  started  here 
and  ran  till  1799.  Under  Benedetto  da  Milano 
the  Vigevano  works  started  (16th  century)  and 
produced  the  "Triulse  Months*  for  Marshal 
Triulse,  now  in  this  family's  Milan  palace. 

German  Factories. —  Otto-Heinrich  had  an 
atelier  at  Launingen  in  the  16th  century.  Peter 
Candid  designed  and  Hans  van  de  Biest  wove 
(17th  century)  «The  Four  Seasons*  and  "Day* 
and  *Night,*  six  pieces,  in  the  Munich  Museum. 

French  Factories. — Francois  Premier,  after 
his  Italian  campaign,  started  an  atelier  (about 
1535)  at  Fontainebleau.  The  "History  of 
Diana*  was  done  in  honor  of  Diana  of  Poi- 
tiers. Under  his  son  (Henri  II)  it  became  de- 
funct; but  (1551)  Henri  opened  an  atelier  at 
the  orphan  asylum,  La  Trinit6,  employing  the 
children  on  the  work.  The  "History  of 
Mausolus  and  Artemisia*  (15  pieces)  were 
made  here  by  Maurice  du  Bourg,  its  chief, 
from  the  designs  of  Larembert  and  Caron. 
Other  factories  have  reproduced  it.  Henri  IV 
started  both  high  and  low  warp  looms  in  1597 
in  faubourg  Saint  Antoine  ateliers,  under  du 
Bourg  and  Daurent;  and,  about  1601,  Flemish 
artisans  were  invited  to  Paris.  Frans  van  den 
Planken  came  from  Oudenarde  and  Marc  de 
Coomans  from  Brussels  and  started  an  atelier 
in  Paris  with  branches  in  Tours  and  Amiens. 
Henri  IV  decided  to  accelerate  the  industry 
still  more  by  installing  du  Bourg  and  Laurent 
in  the  Louvre  and  de  la  Planche  (van  den 
Planken)  with  Coomans  in  Les  Tournelles 
palace.  The  latter  works  was  moved  to 
faubourg  Saint  Marceau,  Paris.  Louis  XIV 
patronized  the  industry  and  Pierre  Lefevre  and 
his  son  Jean  (Florence  weavers)  came  to  Paris 
in  1647.  The  high  warp  looms  of  Tours  got 
Cardinal  Richelieu's  patronage.  Rhcims,  under 
direction  of  Daniel  Pepcrsack,  produced  "The 
Story  of  Christ*  and  other  works.  Fouquet  of 
Vaux  let  Maincy  start  an  atelier  (1658)  on  his 
estate  and  Le  Brun  drew  cartoons  for  it  ("The 
Hunt  of  Meleager*) ;  Louis  Blammaert  di- 
rected the  Flemish  weavers.  When  Fouquet, 
as  successor  of  Mazarin,  fell  in  disgrace,  the 
Maincy  factory  was  closed,  after  only  three 
years'  operation. 

Beauvais  Tapestry. —  Minister  Colbert 
(1664)  persuaded  Louis  Hinert,  owner  of 
Flanders  ateliers,  to  move  his  looms  to 
Beauvais  under  such  attractions  as  a  subsidy, 
assurance  of  Court  orders  and  30  years'  privi- 
lege. Hinert  was  bankrupt  by  1684  and  was 
succeeded  by  Philipe  Behagle,  who  started  mak- 
ing full-sized  figure  pieces.  High  and  low 
warp  looms  were  operated,  but  the  large  pieces 
showed  very  little  demand.  Behagle  started  a 
school  of  design  under  management  of  Le 
Pape  and  many  of  the  small  pieces  (low  warp), 
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of  grtat  beauty,  for   furniture,  came  from  de- 
signs of  this  class.     On   Behajtte's   death   hi; 
ions   failed  and  the  brothers  Killeul   look  over 
the  business  only  to  fail  likewise,     In  1722  the 
!  v    Sieur   dc    Mcmii.   who  en- 
gaged  Jean-Baptiste   Oudry    (from    the   Gohe- 
'  tii dry's  genius   in   designing  cartoons 
uid   management   made   Beauvais   noted.      Per- 
[iip  marks  (his  period;  verdures 
delight  (ill,    cute    (links,    pheasants,    foxes, 
N'itseiirs.    Charles  Natoirc  (of 
■dim)   iimiI  his  talent  Do  furniture.   Mctou's 
uncial    losses   hroughl    Nicholas    Bcsnicr 


-ow  warp  pieces  predominate     Bcsnicr's  death 
i  1753.  followed  by  the  death  of  Oudry  two 
tan     Inter,     injured     art     values     of     future 
Beauvais  pieces  although,  under  the  auspices  of 
Andre-Charlcmagnc   Charron    (1751-1780)     the 
factory  was  quite  a  success.    From  1780  Sieur 
de  Merou   (from  Auhusson)   was  director,  and 
introduced  the  fabrication  of  pile  rugs  (Savon- 
nerie   style).     The    Revolution   injured    the   in- 
dustry and    for  one  year  it  was  closed  but    the 
factory    has    been    kept     running    ever    since. 
Among  extant   Beauvais  pieces  are  "Conquests 
of    Louis    the    Great*    (two    pieces    only)    in 
"loreuccL    Raphael's    "Acts    of    the    Apostles* 
right  pieces),  one  set  in   Beauvais  Cathedral, 
loihcr    in    the    French    Hmdonal    I 

Tclcmarhus"  (six  pieces)  in 
-(oyal  Spanish  Collection,  several  in  Paris; 
•Battles  of  Charles  Xll  of  Sweden'  (four 
in  Royal  Swedish  Collection.  OudrVs 
i    of    La    Fontaine*   designs    for    chairs 

J:reat  popularity  iilid  were  reproduced 
ly.  In  the  archbishop's  palace  at  Aix- 
_a-I'rovcnce  arc  a  set  of  Natoire's  "Don 
(Juixolc*  (10  pieces).  Quite  a  lun  number  of 
Boucher's  pieces  are  in  the  United  States. 

Aubusson    Tapestry.—  The   origin   of    this 
factory  is  in  doubt,  hut  the  Duchess  of  Valcn- 
1   will    (dated    1507)    mentions   the   "tap- 

S eerie  de  Fclletin,*  and  Felletin  is  a  town  near 
ubusson.  Henry  IV  (late  16th  century)  lent 
'  r  Felletin  and  Aubusson  ateliers  assistance  by 
forbidding  Flemish  tapestry  imports.  Savarys 
'Dietionnaire  du  Commerce'  (1641)  says: 
There  are  also  two  other  French  tapestry  fac- 
DM  at  Aubussou  in  Auvergne,  and  the 
other  at  Felletin  in  La  March**  In  1637  Au- 
liad  about  2,000  operatives,  but  both 
ind  designs  were  of  a  low  order  as 
he  dyes,  and  weavers  were  leaving. 
Colbert  promised  a  talented  artist  aid  an  ex- 
pert dyer.  But  they  never  came.  The  king 
perinitt.il   :'  ■ 

lure"  and  promised  a  good  painter,  who  did 
wot  appear.  Financial  conditions  at  the  Court 
were    bad.      However,    the    I 

ll.it    in    1685    the    revocation    of    the     Edkl    of 

Nantes  set  the  best  weaver*  in  flight,  for  they 

were   Pntestantft    modi   to    the   injury   of   the 

factory,      Louis   XV   in    1731    sent   the   efficient 

dyer   (Sieur  Firameau  from  the  Gobelins)   and 

the   promised   painter    (Jean-Joseph    Dumons). 

design*  wrre  a  success.  Fiiatncau  was 

ceded   by   Pierre   de   Montcrert.      An 

11  12  enforced  the  weaving  of  the 

"i  of  the  town  and  weaver  into  the  Hue 

...!.     The    Revolution    closed    the    factory, 

rvrr   since   ii   ha-   been   running   with   suc- 


cess.    Aubusson  looms  are  all  low  1 
product   is   furniture   tapestry. 

Savonnerie    Tapestry.—  The    n 
duced  at  this  factory'  i>  not  what  is  k 
crally   under   the   name   of   toftWy   I 
has  a  velvet-like  pile      Ii 
Ti-ri.tl   whti  b  originated   ' 
been  called   tongue  taint   (long  i 
facon  Pent,  also  after  the  faiki 
Pierre  Dupotit  .mil  Stmnn  1 
fur  ibis   work  in    16-''    : 
license   "to   weave  carpets   in    [h 
Orient,  with  gold  and  silver.*     The   plant 
moved  in   16.11    to  the  old  soap 
Htrie)     at     Chaillot.       Louis     XIV     p< 
(1712)    the  works  to  assume  the   title  L 
facture  royale  des  Mcuhles  de  la  Coon 
den    Tapis    facon    dc    Perse    et    Jo    I— 
They  gained  the  same  privilege*  a*  the  I 
lins.     The  king  and   hi 

and  XVI,  palrouited  the  industry  and  *■•* 
tensive  orders.     While  the  process  «m 
knotted  work  cut  to  pile,  t!  has  ever  been 
as    tapestry      Much    of    ttie    product    h". 
used  on  furniture  as  upholsiei 
erly   being    a    carpet    textilr.      !  i 
branched  foliage  and  architectural  m.iii,. 
a  medallion   or   ether   centre. 

Other    French    factories    were    as    ( 
Fontaincblcau ;   a   tapestry  atelier  was 

here    (about    1S3S)    by    Francois    FrclMCi 
Phil  i  ben     Baboti     as     manager    and     . 
Serlio    (Italian   architect)    a?   art   ihrei.,. 
Primatice   drew   the  cartoons.      It    w; 
tinned   as   unprofitable   while    under 
lion  of  Philihert   Delormc  during  t' 
Henry  II.     A  factory  was  op 
de  la  Plauche  (son  of  Frans  v   . 
at   rue  de  la  Chaise,   faubourg  S  _ 
Paris,  on  the  death  of  his  father. 
Vaux  (17th  century)  had  the  fa 

to    work    on     the    'Sun     i  " 

"Hunts  of  Meleagci 

brun,  director  of  the 

English  Tapestries 
tapestry    containing    the    coat-of-an 
first  Farl  of  Pembroke  proves  tf    " 
was    established    her- 
tury,      It    was    won 
Barclleslon,  who  had  another  at 
There  are  two  tapestry  maps  fru_. 
hands   in  the  Oxford   Bodleian  I 
Sheldon    family    continued   the    * 
next  century.     WilUafl 
atelier    at    Lambeth.    I     ■ 
Haddon  Hall  holds  the  "Vulcan  4 
set    (four  pieces),     Glmham  }_ 
"Indo-Chinese'1  pieces   from   the  I 
Vanderbanfc  (end  of  !7th  c 

of    the    King's    Wardrobe,"    I 

House;  his  ati 

Soho.     London.        Karlv     in 
Stephen   Demay  wove  the  "Hero  1 

"  Vis  of  the  Ape* 
arid   Peter   Paritot,  in  the  sal 
atelier   at    i-ulbam,   London 
shaw  is  woven  in  a  sofa  Cov« 
tury  at   Beltsn 

Mortlake    -  King     lames    |    suuaggt 
h     1 

I  Ktary  at  I-..-, 
lake      Sir  Francis  I 
the  movement     Orphans  from  the  * Foondlini 
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*  were  apprenticed  under  the  superin- 

of  Philip  de  Maecht,  a  Fleming.  His 
>ns  were  marked  P.  D.  M.  often.  De- 
;re  done  by  Francis  Clein  (or  Cleyn) 
rnmark.  The  king's  promised  financial 
e  was  not  forthcoming  and  Sir  Fran- 
ng  sunk  all  his  capital,  made  an  appeal 
ivereign  for  cash  to  pay  overdue  wages 
weavers.     The   Prince  of   Wales  gave 

assistance  and  obtained  some  funds 
i  king.  On  the  king's  death  (1625)  his 
r,  Charles  I,  aided  further   (as  when 

and  Crane  was  repaid  his  cash  losses 
en  lands,  while  the  factory  became  a 

success.  England  produced  the  finest 
jr  used  on  tapestry  work  (it  was  always 

demand  in  Flanders  and  France),  and 
h  Italian  art  designs  and  Flemish  oper- 
ortlake,  for  10  years,  brought  forth  the 
:  tapestry  pieces  the  world  ever  saw. 
ichard  Crane,  on  the  founder's  death 
carried  on  the  work  unsuccessfully; 
r  and  the  beheading  of  the  king  injured 
ity  and  quantity  of  the  work.  Sir  Gil- 
kering,  under  the  Commonwealth,  be- 
ad of  the  factory.    A  Hampton  Court 

Mantegna's  "Triumph  of  Caesar*  was 
id.  Cheaper  and  poorer  tapestries  from 
md  the  Netherlands  were  more  popular 
war-impoverished  people,  however,  and 
ory  closed  in  1703.  Mortlake  repro- 
taphael's  great  "Acts  of  the  Apostles* 
•rder  designs  by  Van  Dyck;  Rubens' 
of  Achilles*  in  six  pieces;  Geyn's 
of  Vulcan*  and  "History  of  Hero  and 

*  "Vulcan's  Complaint  to  Jupiter*  is 
nerican  collection  (loaned  to  the  Metro- 
Museum    of    Art,    New    York) ;    the 

i    Royal    collection    owns    "Hero    and 

*  (five  pieces)  ;  "Vulcan  and  Venus* 
re  in  the  French  National  Collection  and 
rica;  "Naval  Battle  of  Soleby*   (three 

is  in  Hampton  Court;  three  sets  of 
e  "Acts  of  the  Apostles*  are  in  the 
collection. 

ton. —  In  1881  William  Morris  founded 
•ton  Works,  "The  Goose  Girl  *  from  a 
Crane  cartoon,  being  the  first  produc- 
)esigns  by  Burne-Jones  were  next  car- 
.  Among  the  best  known  Merton  pieces 
ory  of  the  Holy  Grail*  (in  Stanmore 
"The  Seasons*  (Victoria  and  Albert 
i)  ;  "Star  of  Bethlehem*  (in  Oxford)  ; 
rera*  "Flora,*  "Pomona,*  etc.  Merton 
js  are  of  coarse  weave,  10  to  16  ribs  per 

lish  Looms. — The  Santa  Barbara  (Mad- 
slier  opened,  in  1720,  under  patronage 
lip  V,  with  the  Jacques  Vandergoten 
from  Antwerp,  as  experts.  Some  of  the 
8th  century  92  pieces,  woven  from  45 
of  Francisco  de  Goya,  are  in  Escurial 
others  in  the  Prado.  The  factory  is 
one  ration. 

in  Looms. —  In  1716  the  Imperial 
y  Works  was  founded  by  Peter  the 
vith  Behacle  and  Beauvais  operators  as 

esc  Tapestries  are  of  very  delicate 
utiful  design,  but  very  rare,  hence  few 
roverable  in  connoisseurs'  collections. 

can  Looms. —  William  Baumgarten, 
,   started   some   tapestry   looms   at   321 


Fifth  avenue,  New  York  City,  with  M.  Fousa- 
dier  as  manager.  After  several  pieces  had  been 
finished  (one  in  the  Field  Columbian  Museum, 
Chicago),  the  industry  was  moved  to  Williams- 
bridge,  a  suburb,  and  more  weavers,  from 
Aubusson,  were  engaged.  A  $20,000  set  of  wall 
panels  and  furniture  coverings  (after  Boucher) 
was  produced  for  P.  A.  B.  Widener  of  Phila- 
delphia. It  took  13  months  to  execute.  Next 
were  some  wall  panels  in  the  directors'  room  of 
the  New  York  Life  Insurance  Company.  Beau- 
tiful work  has  been  done  for  such  patrons  as 
Mrs.  Sheperd  of  Scarborough,  Jacob  H.  Schiff, 
Charles  M.  Schwab,  J.  B.  Ford,  D.  G.  Reid, 
etc.  Here  also  are  produced  floor  pieces  in 
Aubusson  pile  style. 

Extant  Masterpieces. —  Of  Gothic  verdures 
we  have  in  America  (Metropolitan  Museum, 
New  York  and  elsewhere)  "Baillee  des  Roses  * 
"Capture  of  Jerusalem  by  Titus*;  Cluny  Mu- 
seum has  "Lady  of  the  Unicorn*;  Victoria 
and  Albert  Museum  (London)  has  four  "Hunt- 
ing Scenes*;  before  the  World  War  Rheims 
Cathedral  had  "Coronation  of  Clovis*  "Capture 
of  Soissons ,*  "Story  of  the  Wonderful  Stag* 
"Victory  over  Gondebout *  etc.  Of  Gothic  tap- 
estries dating  from  the  12th  to  15th  centuries 
there  are  in  the  Cathedral  at  Angiers  a  set  of 
seven  "Apocalypse*;  in  the  Brussels  Museum 
were  "Four  Philosophers,*  "Abraham  and 
Isaac*  "Presentation  of  Infant  Jesus  in  the 
Temple* ;  in  Halberstadt  Cathedral,  "Christ  and 
Apostles*;  pieces  (fragments)  from  the  Saint 
Gereon  Church,  Cologne,  are  in  museums  at 
London,  Lyons,  Nuremberg.  Arras  productions 
of  this  period,  known  and  identified,  had  be- 
come reduced  to  a  single  set  before  the  war; 
the  "Story  of  Saint  Piat  and  Saint  Eleuther- 
ius*  in  Tournay  Cathedral.  Late  Gothic  ex- 
amples are  in  the  Louvre,  "Last  Judgment,* 
"Combat  of  the  Vices  and  the  Virtues,*  "Crea- 
tion,* "Triumph  of  Christ*  "Christ  Inspiring 
Faith,*  "Scenes*  from  New  Testament,  "Crea- 
tion*; two  David  tapestries  in  Brussels  Mu- 
seum; "Story  of  David*  in  Cluny  Museum. 
Transition  Gothic- Renaissance  pieces  extant: 
in  Rheims  were  "Story  of  Saint  Remi,*  "Story 
of  the  Virgin* ;  "Story  of  Saint  Stephen*  (nine 
pieces)  is  in  Cluny  Museum;  "Life  of  Christ* 
in  Aix-en-Provence  Cathedral;  "Life  of  Christ* 
in  La. Chaise- Dieu  (both  latter  14  pieces).  All 
are  without  borders.  Renaissance  pieces-  are 
"Acts  of  the  Apostles*  in  10  pieces  in  Beauvais 
Cathedral,  French  National  Collection,  Hamp- 
ton Court,  Dresden  Museum,  Berlin  Museum, 
Imperial  Austrian  Collection,  Royal  Spanish 
Collection,  and  in  Loretto  Cathedral.  Many 
other  splendid  examples  are  in  private  Ameri- 
can collections.  Fragments  of  the  15th  century 
Burgundian  "Sacraments*  (J.  P.  Morgan  dona- 
tion) are  in  the  Metropolitan  Museum,  New 
York. 

Tapestry  Characteristics. —  In  identifying 
the  location  of  the  weave  special  attention  is 
given  to  the  border,  because  special  borders 
were  designed  for  replicas  of  the  noted  pieces. 
The  tape  border  or  binding,  known  as  the  "gal- 
loon* often  contains  the  marks  of  the  weavers, 
but  they  are  often  absent.  The  primitive  design 
is  a  characteristic  of  Gothic  tapestry,  such  as 
the  Byzantine  "stiffness*  of  expression  and 
folds  in  clothing,  the  flatness  or  absence  of  what 
artists  term  "atmosphere,*  the  lack  of  perspec- 
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tivc.  Early  works  (14th  and  15th  centuries) 
usually  have  but  a  single  subject,  few  person- 
ages. Pointed  Gothic  architecture  in  the  piece 
places  its  period,  as  do  the  capitals  and  shafts 
of  columns.  Of  course.  Renaissance  tapestries 
display  florid  columns.  The  earliest  pieces  have 
no a border —  these  verdures  have  simple  flowers 
filling  spaces.  To  find  dates  the  costume  is  of 
great  assistance;  when  armor  appears  the  style 
affords  a  good  clue.  Much  may  be  proven  by 
the  makeup  of  the  lettering.  Renaissance  pieces 
are  devoted  to  classic  subjects,  battle  scenes, 
kings,  queens  and  their  courts.  Borders  are  a 
clue;  earliest  were  of  woven  tape  (galloon)  in 
a  single  tone.  Then  came  frames  of  fruit, 
flowers,  foliage  (also  ribbons  sometimes),  they 
arc  Gothic.  Next  we  arrive  at  scenes  depicted 
in  square  divisions,  they  are  Renaissance.  The 
relative  value  of  the  l>ordcr  keeps  growing  as 
well  as  the  size,  and,  by  the  18th  century,  we 
have  the  central  subject  actually  crowded  for 
space  to  make  room  for  the  elaborated  border 
subjects.  In  Louis  XV  tapestries  we  arrive  at 
actual  gold  picture  frames  in  textile,  moldings 
and  all. 

Tapestry  Markt.—  The  first  producers' 
marks  appeared  in  1528,  when  Brussels  passed 
the  ordinance  by  which  each  piece  had  to  have 
the  town  mark,  tta  heraldic  shield  between  two 
B's*  in  either  capitals  or  minuscules.  The  two 
B's  either  face  the  same  way  or,  sometimes,  the 
left  B  is  depicted  backwards.  It  appears  on 
the  galloon  and  generally  in  a  lighter  tone  than 
the  body.  There  was  also  the  merchant's 
mark.  This  law  only  affected  those  pieces  of 
about  13  feet  or  over,  not  the  small  ones 
(which  were  few  in  early  days).  In  the  pieces 
from  the  Spanish  ateliers  of  Wilhelm  dc  Pan- 
nemaker  his  \V  P  is  found  in  several  confusing 
combinations,  and  the  number  4  frequently 
is  found  combined  with  the  \V.  The  initials 
J  G  are  said  to  be  the  weave  mark  of  Jacques 
Geubel.  The  Bruges  ateliers  used  two  B's 
traversed  by  a  crown.  A  gyronne  of  four  in 
a  shield  or  circle  was  the  mark  of  Pierre  of 
Enghien.  In  the  17th  century  we  find  initials 
frequently,  as  two  C's  intertwined  for  Charles 
Coomans;  A.  C.  monogram  for  Alexander 
Coomans;  J.  F.  for  Jean  Lcfevrc;  P  with  a 
fleur-de-lis  stood  for  Paris.  A  fowl  roasting 
on  a  spit  was  the  Jean  Rost  sign;  Florence 
used  a  lily;  Mortlake  a  shield  with  a  cross  en- 
tire; Tournay  a  castellated  tower;  Lille  a  pecu- 
liar shield  charged  with  a  lily  and  side  initials 
L  and  F;  Amiens  used  a  double  S  entwined; 
Beauvais  a  red  heart,  white  pale  and  two  B's; 
Munich  a  shield  charged  with  a  child  standing 
with  arms  outstretched  on  white  background 
(  field) . 
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TAPESTRIES,  Manufacture  oL    1 
rect  history  of  tapestries  has  been  stu      a 
written  by  many  European  and  by  a  *™jr 
American  savants.     The  rise  and    tall  of 
mcrous  ateliers  and  of  tapes  try- weaving  ce 
have  been  traced,  quantities  of  marks  and 
ograms  deciphered,  long  lists  of  mastcr-w 
discovered  and  the  technical  processes  of  « 
ing  at  the  different  eras  defined,  but  the  ci 
cral  history  of  these  art  products  remains 
great  extent  unwritten.    In  evidence  of  th 
tcresting    results    researches    in    this   dir 
may  unfold,  the  arguments  of  a  learned  Fu 
man  in  an  essay  which  appeared  some  yean 
almost  tempt  one  to  believe  that  the  tapes 
woven  by  Helen  and  Andromache,  to  repn 
the   principal   episodes   in   the   siege  of  1 
actually  inspired  the  'Iliad'  and  the  (Odvs 
We  have  become  fairly  well  acquainted  will 
social  position  tapestries  occupied  in  ditfi 
nations  since  the  dawn  of  civilization,  by 
ing  the  impressions  they  made  upon  the  pi 
taste  from  age  to  age  and  by  reading  the  hu 
of  the  roles  they  filled  on  hundreds  of  < 
bions    of    pomp   and    ceremony    durii 
succeeding  centuries.     Wc   have    also  uo 
fairly  well  acquainted  with  the  changes  mat 
their  style  and  character  from  the  infi 
the  maturity  of  the  art,  and  with  the  altt 
in  the  ideas  thev  expressed  throughout  the : 
period,  by  patient   research  among  do 
from  the  great  centres  of  production,  bj  j 
iugs  from  the  inventories  of  princes  ana  t 
potentates  and  from  newly  discovered  i 
concerning  individual  ateliers  the  ea 
which  had  been  long  forgotten,  but  «• 
by    careful    study    of    the    existing    sp« 
wherever  they  can  be  found.    Guirfrey. 
Pinchart  and  Wauters  have  Jong  sine*  i 
that    tapestries    often    exhibit    the    fii 
loftiest  conceptions  of  many  of  the  gTt« 
n  rs,  that  at  all  epochs  the  most  eminent  i 
designed  models   for  them,  and  that  tl 
qucntly  constitute  the  only  surviving  c*< 
ot    whole   schools  of   paintings  which  * 
them  would  have  been  lost  to  the  wo 
addition    they    arc    as    trustworthy    u 
tion>  ui   thi    characteristics  and  mantk. 
both  mIiooU  and  individuals  as  are  p* 
ami  arc  more  faithful  exponents  of  the 
ideas  and  >«.niinunts  of  the  country  anu 
which  they  were  created,  and,  therefore,  •■ 
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lossible  to  separate  the  history  of  paint- 
in  that  of  storied  tapestries. 
ving. —  Tapestries,  or  calling  them  by 
ssical  name  — (< Arrasw  — -  are  decorative 
or  designs  in  tissue  which  are  made  by 
iving  variously  colored  woof  threads 
dyed  warp  threads  after  the  latter  have 
tended  either  vertically  or  horizontally 
loom.  This  interweaving  is  done  with 
tment  called  a  <(brochew  in  French,  which 
:r  a  shuttle  nor  a  bobbin,  but  partakes  of 
racter  of  both  and  for  which  there  is 
valent  word  in  English.  The  picture 
ited  is  developed  upon  the  warp  by  the 
t  colors  of  the  woof  threads.  Needles 
er  used  in  weaving  tapestries.  In  the 
of  weaving  the  woof  becomes  practi- 
integral  portion  of  the  completed  struc- 
\.rt  tapestries  can  only  be  woven  by 
artists  who,  in  the  best  periods  of  the 
/ays  interpreted  and  never  copied  a 
Their  work  cannot  be  altered  nor  im- 
to  any  important  extent  as  they  go 
xcept  by  destroying  and  re-weaving  a 
e  part.  There  is  no  similarity  whatever 
l-woven  tapestries  and  machine-woven 
which  masquerade  under  the  same  name, 
pestries  are  woven  in  an  entirely  differ- 
mer  from  fabrics;  since  they  have  no 
ice  each  piece  possesses  a  distinct  orig- 
and  is  not  a  mechanical  repetition  of 
ic  subject;  and  since  every  thread  of 
rp  is  so  completely  encased  by  those 
voof  that  the  warp  is  invisible  on  either 
"here  are  two  kinds  of  tapestries,  ahaute- 
nd  ^basse-lisse"  Translated  liberally, 
ner  means  ^upright  warp*  and  the  latter 
ital  warp,*  since  the  first  kind  are  woven 
ght  and  the  second  kind  on  horizontal 
At  Gobelins  they  weave  only  in  haute- 
ld  at  Beauvais,  Aubusson  and  Malines, 
basse-lisse.  In  both  kinds  the  warp 
are  stretched  on  rollers  so  that  they 
kept  taut  and  parallel  like  the  strings 
irp,  but  naturally  very  much  closed  to- 
as  there  are  usually  22  to  26  of  them 
inch.  In  the  process  of  weaving  both 
bout  an  ell  in  width  of  the  warp  forms 
th  of  relay,  and  the  weaver  uses  as  many 
t  broches  as  there  are  different  tones 
ides  of  color.  In  haute-lisse  one  end 
Ting  is  attached  to  every  other  warp 
in  each  relay,  at  a  slight  distance  above 
iver's  hands,  and  the  other  end  is  fas- 
3  a  crossbar  above  his  head  so  that  all 
rings  hang  in  loops  within  easy  reach, 
assistance  of  these  strings  called  hisses* 
ipulates  the  warp  threads  backward  and 
1  with  his  left  hand  and  passes  the 
from  right  to  left  between  as  many  or 
of  them  as  he  desires  with  his  right 
In  basse-lisse  these  strings  are  attached 
lechanical  contrivance  to  pedals  at  the 
the  loom  so  that  the  weaver  raises  and 
es  the  warp  threads  with  his  feet,  and 
both  hands  free  to  pass  the  broche,  he 
about  one- third  faster  than  the  weaver 
e-lisse. 

idity  and  Cost  of  Weaving. —  The 
of  warp  threads  which  are  covered  by 
»s  of  the  broche  and  one  thread  of  the 
re  only  as  many  as  are  included  in  a 
;hade  or  tone  of  color.     In  background 
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scenes  and  skies  the  woof -thread  may  cover 
at  each  pass  from  30  to  60  warp  threads,  but 
when  personages  or  their  costumes  are  repre- 
sented it  rarely  covers  more  than  two  or 
three  of  them.  In  short,  it  is  the  manifold 
changes  in  the  coloring,  the  lights  and 
shadows,  the  half-tones,  and  so  on,  which 
determine  how  many  threads  of  the  warp  shall 
be  covered  by  a  thread  of  the  woof  at  each 
pass  of  the  broche. 

Hatching  the  Colors. —  In  high  art  haute- 
lisses  tapestries,  well  filled  with  personages,  the 
artist-weaver  can  weave  only  about  a  yard 
square  in  a  year.  At  the  Gobelins,  to-day,  this 
yard  square  costs  about  $880,  which  does  not 
include  taxes,  insurance,  interest  on  cost  of 
plant,  rental  for  the  apartments  of  the  weavers, 
etc.  The  weaver  passes  from  light  to  dark 
colors  and  from  one  shade  or  tone  to  another 
by  weaving  in  threads  of  intermediate  shades 
or  tones  in  formations  like  the  teeth  of  a 
comb  and  thus  avoids  the  mosaic  effect  which 
would  follow  weaving  two  different  colors  side 
by  side.  This  process  is  termed  hatching  the 
colors,  and  is  one  of  the  most  difficult  feats 
in  tapestry  weaving.  In  valuable  antique 
tapestries  the  colors  are  usually  hatched  with 
such  skill  that  the  untrained  eye  does  not 
readily  discover  where  the  different  shades  of 
the  same  color  begin  or  end. 

Difficulties  of  Weaving. —  In  both  haute 
and  basse-lisse  the  weaver  works  on  the  wrong 
side  and  the  finished  part  faces  away  from 
instead  of  toward  him.  Consequently  he 
is  unable  to  criticize  the  progress  of  his  work 
unless  he  walks  around  to  the  front  of  his 
loom  in  haute-lisse,  and  unless  he  raises 
it  from  its  horizontal  position  in  basse-lisse. 
In  haute-lisse  the  cartoon  is  placed  behind  the 
weaver,  and  in  basse-lisse  it  is  placed  beneath 
the  warp.  The  weaver  in  haute-lisse  translates 
the  cartoon  by  sight,  with  nothing  to  direct  his 
eye  but  the  outlines  of  it  that  he  has  traced 
upon  the  warp,  but  he  can,  by  walking  round 
to  the  front  of  the  tapestry,  or  by  the  aid  of  a 
mirror  while  seated  take  constant  note  of  his 
work,  and  even  make  slight  modifications 
in  it.  The  weaver  in  basse-lisse,  seeing  but 
imperfectly  what  he  translates,  as  the  warp 
threads  hide  the  cartoon  to  a  certain  ex- 
tent, cannot  examine  his  work,  except  at 
considerable  trouble,  until  the  tapestry  is 
finished,  when  it  is  too  late  to  remedy  any 
defects.  Naturally,  therefore,  the  artist  in 
haute-lisse  has  greater  opportunities  for  no- 
ticing the  effect  of  light  and  shadow  and  can 
more  readily  interpret  or  idealize  the  cartoons 
according  to  his  own  conceptions  than  can  his 
brother  in  basse-lisse.  For  these  reasons 
haute-lisse  tapestries  possess  as  a  rule  greater 
artistic  value  than  basse-lisse.  It  may  be  said 
in  a  few  words  that  haute-lisse  are  mostly 
creations  from,  and  basse-lisse  are  mostly 
reproductions  of,  their  respective  cartoons. 

The  precautions  taken  by  the  weaver  to 
verify  the  correctness  and  excellence  of  his 
work  are,  however,  of.  little  advantage  if  he 
does  not  possess  the  specially  developed  tal- 
ents as  well  as  the  necessary  skill  and  experi- 
ence to  insure  success  in  his  interpretations. 
He  uses  dry  and  supple  materials  which  cannot 
be  manipulated  as  readily  as  the  semi-liquid 
colors  of  the  painter,  nor  can  the  thickness  of 
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these  materials  be  increased  or  diminished  at 
will  as  can  paints  upon  canvas.  He  cannot  cor- 
rect nor  alter,  nor  even  materially  modify  what 
he  has  done,  nor  erase  and  reproduce  it  with 
facility,  as  can  the  painter.  He  cannot  varnish 
his  production,  nor  employ  any  other  of  the 
multiplied  accessories  of  the  brush  and  the 
palette.  His  work  grows  almost  imperceptibly 
and  he  is,  therefore,  unable  to  siezc  the  general 
effect  of  the  entire  composition  in  any  other 
way  than  mentally.  He  cannot  obtain  trans- 
parency and  harmony  except  by  the  complicated 
process  of  hatching  the  colors,  and  mifst  be 
exact  in  choosing  tnem  and  measurably  correct 
in  his  drawing,  although,  working  on  the  wrong 
side.  He  can  improve  slight  faults  by  packing 
the  woof  threads  more  or  less  closely  together 
with  a  special  kind  of  comb,  but  he  cannot 
change  faults  in  color  or  in  drawing  except  bv 
unweaving  the  defective  part  and  renewing  it 
totally.  Is  it  any  wonder  that  it  requires  at 
least  12  to  15  years  to  educate  a  novice  in  all 
the  mysteries  of  the  profession  and  that  it  took 
several  generations  of  master-weavers  to  per- 
fect the  art  of  weaving  storied  tapestries?  The 
tyro  will  not  be  able  to  tell  a  hautc-Usse  from 
a  basse-lissc  tapestry,  and  the  amateur  even  is 
often  at  fault  unless  there  should  be  a  mani- 
fest defect  visible,  like  a  mark,  monogram  or 
inscription  running  backward.  Since  the  car- 
toon in  basse- lisse  is  placed  beneath  the  warp, 
it  faces  the  finished  tapestry,  and  its  subject  is, 
therefore,  reversed  in  the  process  of  weaving, 
just  as  your  signature  or  any  other  bit  of  writ- 
ing is  reversed  on  the  blotting  pad  with  which 
>ou  dry  it.  No  marks,  monograms  or  inscrip- 
tions were  usually  painted  upon  the  cartoon, 
consequently  the  weaver  often  made  the  mis- 
take of  weaving  some  of  them  in  as  he  would 
write  them,  which  naturally  made  them  run 
backward  in  the  finished  tapestry.  In  basse  and 
hautc-lisse  interpretations  of  the  same  cartoon, 
the  subject  faces  the  spectator  in  the  former  in 
an  opposite  direction  from  which  it  faces  him  in 
the  latter.  To  avoid  this  difference  it  has  been 
usual  for  a  long  time  to  furnish  the  basse-lissc 
weaver  with  a  reversed  model  of  the  cartoon 
so  that  the  scheme  of  the  tapestry  when  fin- 
ished should  run  as  it  would  if  woven  in  hautc- 
lisse.  Any  one  can,  however,  occasionally  de- 
tect a  basse-Iisse  tapestry  on  closely  scru- 
tinizing it  with  a  microscope  on  the  wrong 
bide,  by  finding  here  and  there  the  hairs  from 
a  man's  lieard.  This  may  seem  ludicrous, 
lut  the  ancient  basse- lisse  weaver,  according 
to  ex i. sting  illustrations,  usually  wore  a  full 
beard,  and  when  he  bent  over  his  work  to 
catch  glimpses  of  the  carton  beneath  the  warp, 
lit*  occasionally  caught  a  hair  or  two  of  it 
between  the  threads  o!  the  warp  and  the  woof. 
There  are  a  number  of  embroideries  mis- 
called tape>tiies.  notably  the  historical  Bay- 
tux  fiii/e  which  many  authorities  assert  was 
made  bv  Omen  Matilda  of  N'ormamly.  and 
her  maid*  <■!  honor,  although  there  are  many 
ixcilleut  reasons  for  doubting  such  assertions. 
It  i^  needlework,  and  in  no  sense  a  tapestry. 

History  of  Weaving.  The  art  of  weaving 
tapc*lii<>  was  umiei  >tuod  in  the  remotest  ayes, 
and  w.i.o  diM  i.iveml  but  little  later  than  the  art 
of  {laintiiiL.'  on  walU  ur  wooden  panels,  for  the 
spirit  of  d<  eor.ition  manifested  itself  almost 
everywhere  long  1  ef»»re  the  dawn  of  civilization. 


It  is  a  long  way  from  the  coarse  and  en 
ample  used  in  ancient  times  by  many 
ing  tribes  in  the  decoration  of  their 
the  sumptuous  and  refined  textile  paintk 
vcrsally  employed  by  the  rich  and  nobk 
15th,    16th  and   17th  centuries  to  enhar 
splendor  of  their  palaces;  nevertheless  t 
(lent   will   find   ample  opportunity    for 
thought    and    gratification    in    everyuV" 
elucidates    the   progressive    steps    in 
longed  march.     In  short  he  will  find 
study  of   tapestries   will    lead   htm    imu 
which  were  practically  closed  for  100  yea 
that   it  will  open  his  eyes  to  new  visi 
beauty    of    the    existence    of    which    I 
scarcely     a     suspicion.       Until      recent 
ornamental  decoration  on  a  Grecian  vase 
seating  Penelope  at  her  loom  was  pre*" 
be  the  most  ancient  visible  evidence  of 
tier  of   weaving  tapestries,   but   the   '«■: 
upon  the  walls  of  the  hypogcum  of  Bet 
sau  cl-Gadin  of  a  painting  finished  abcti 
years  before  the  birth  of  Christ.  up<ct*  « 
vious  calculations,  since  it  represents  fv 
sons  weaving  at  a  loom  very  similar  ir 
respects  to  those  now  in  use  at  the  d 
There  is  a  tradition  among  the  Hebrev 
the  art  was  invented  by  the  daughter  of 
but  some  of  the  ancient  philosopher*  am 
of  the  ancient  poets  claim  that  the  hoi 
longs   to   ram  phi  le,   daughter   of   A  polk 
though  Pliny  describes  in  graphic  langi 
sumptuous  beauty  of  the  industrial  and  « 
tive  products  of  his  era.  yet  he  is  unforti 
silent  upon   the  manner   in   which    the] 
woven,  and  the  probable  inventors  of  « 
them.     Ovid,  on   the  contrary,   is   de 
explicit   and   not   only  gives   the   myt*~ 
origin   of    the   art,   in   his    description 
fabulous  contest  in  tapestry  weaving  b 
the  Lydian  maiden  and  the  goddess 
but  judging  by  his  technical  explana     n 
process,     one     could     well     l>clicvc     til 
describes  the  manner   in  which  tapestr 
woven  at  the  Gobelins  to-day.     Accorc 
the  story  Arachnc  was  exceedingly  vain 
dexterity   in   weaving  and   challenged   \ 
to  a  trial  of  skill.     The  outraged  godd 
ceptcd,    but    vowed    vengeance    on    th 
sumptuous  damsel.     Each  attached  the  l 
the  beam,  and  passed  the  slender  broches 
out  among  the  threads.     Minerva  wro 
scenes    of    her    contests    with    Neptiw 
Arachnc   the    love    exploits    of    Jupiter 
goddess  could  not  forbear  admiring  the 
work  of  the  maiden,  although  enraged 
mortal  should  have  dared  to  compete  l 
immortal.      In    her    auger    she    destroy 
tapestry  of  Arachnc,  struck  the  damsel 
forehead  with  her  broche.  mctamorphoi 
into  a  spider,  and  bade  her  weave  on  f 
Oldest    Tapestries.— The    oldest    t 
mural   tapestries   are   no   doubt    the   £ 
from  the  Church  of  Saint  Gcrcon  in  *_ 
which   were   woven   in    Europe  in  the  1 
12th  century.     The  oldest  of  all  exis 
entries   are   no   doubt    those   discovered 
("rinii  a  by  Stepbani.  the  arcrueologian,  1 
lieve*  they  were  woven  in  Asia  400  years 
the  </hristi;tr.  era.     The  oldest  I  have  CT 
are  of    <  "optic   orivrin   and   were    found 
tombs  of  ancient  Pauopolis.    They  were 
in  haute- lisse  and  are  presumed  to 
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le  9th  centuries.  Coptic  tapestries 
i,  in  so  far  as  known,  in  decorating 
s  there  is  no  evidence  that  any 
i  to  ornament  houses.  In  conse- 
r  have  been  preserved  until  this  day 
f  were  buried  with  the  bodies  of 
lad  worn  them.  They  are  mostly 
bands  and  were  sewn  around  the 
garments  or  made  into  chasubles, 
3und  the  neck  and  wrists  like  the 
and  cuffs  of  the  Hollanders  in  the 
and  Hale  portraits. 
sd  Decorations. — Throughout  the 
art  from  the  earliest  records,  tap- 
ranked  as  the  most  magnificent  of 
ations,  and  the  most  important  fac- 
ling  with  pomp  and  splendor  grand 

>  funerals  of  exalted  personages, 
:o  famous  generals  or  renowned 
umphal  entries  of  sovereigns  or 
i  conquerors,  royal  and  princely 
ind  coronations  of  popes,  emperors 

Everywhere    they    occupied    the 
•nor  and  were  relied  upon  to  create 
dest  effect  and  arouse  the  highest 
Great  generals  carried  them  to  the 
•inces  and  monarchs  did  not  hesitate 
rom  each  other  whenever  they  de- 
an entertainment  of  unusual  magni- 
patrician  homes   their   rich  warm 
jht  out  in  exquisite  relief  the  classi- 
F  the  architecture  and  the  beauty  of 
;  bronzes  and  gilded  furnijture.    In 
s   Muentz  poetically  declares,  they 
mnlight  and  thereby  added  to  the 
shadows    of    these    sanctuaries. 
!ad  of  the  glorious  role  they  played 

>  of  grand  occasions,  none  of  which 
rred  to  in  the  limited  space  of  this 

are  at  first  fascinated  and  then 
the  facts  so  far  outrun  our  live- 
ation  that  they  prove  as  thrilling 
ance  of  chivalric  days,  and  as  ab- 
ny  epic  of  ancient  or  modern  times. 
tization  of  Weaving. —  In  no  coun- 
rope  except  France  and  Flanders 
t  of  weaving  tapestries  ever  be- 
ughly  nationalized.  There  were 
tant  ateliers  established  elsewhere, 
all  had  a  comparatively  ephemeral 
id  rarely  survived  their  founders, 
seurs  regret  the  short  life  of  the 
elier  of  England,  for  its  ^History 
ranks  among  the  most  important 
istence.  The  Medicean  ateliers  of 
>ted  about  a  century  and  some  of 
pecimens  in  the  Florentine  galleries 
them.  Of  those  founded  under  the 
popes,  that  by  Cardinal  Francois 
ras  maintained  by  the  family  for 
ears  and  created  several  magnifi- 

f  Museums. —  There  are  only  two 
Europe  devoted  exclusively  to  the 
f  tapestries  and  textile  products,  to 
belins  in  Paris,  and  the  Crocetta  in 
n  all  other  cities,  although  some  of 
s  remarkable  collections,  their  tap- 
displayed  cither  in  the  royal  or 
laces,  or  in  the  museums  among 
jects  of  art.  Those  exposed  at  the 
ve  been  selected  with  especial  care 
i  piece  shall  be  an  object  lesson  to 


the  student,  enable  him  to  distinguish  the 
modifications  in  the  methods  of  weaving  at  dif- 
ferent epochs,  criticize  the  results,  and  become 
acquainted  with  the  changes  from  the  first  foun- 
dation of  the  Gobelins  in  1603  to  the  present 
day.  The  most  valuable  and  important  state 
collections  of  storied  tapestries  are  those  in 
Paris,  Madrid,  Florence  and  Vienna,  In  each 
collection,  except  the  last  named,  there  are 
about  600  pieces.  That  in  Paris  is  largely  com- 
posed of  tapestries  woven  in  France  and  is  un- 
rivaled in  its  magnificent  specimens  of  Gobelins 
and  Beauvais  manufacture.  That  in  Madrid  is 
largely  composed  of  those  woven  in  Flanders, 
and  is  remarkable  for  its  wealth  of  superb 
Flemish  specimens.  That  in  Vienna  is  not  as 
large  nor  as  valuable  as  those  in  Florence, 
Paris  or  Madrid,  but  includes  tapestries  woven 
in  all  the  great  centres  of  production,  although, 
as  in  Madrid,  those  woven  in  Flanders  are  in 
the  majority.  That  in  Florence  is  composed  in 
nearer  equal  proportions  of  the  products  of 
France  and  Flanders  than  any  of  the  rest,  al- 
though the  Italians  claim  that  almost  one-third 
of  it  was  woven  in  Italy. 

Flemish  Art— The  work  of  the  Flemish 
ateliers,  studied  in  its  entirety,  constitutes  an 
immense  epic  in  warp  and  woof,  illustrating 
religious  and  profane  history,  mythological  epi- 
sodes, legends  of  the  saints,  creations  of  the 
poets'  and  novelists  and  celebrated  acts  of  great 
men  of  all  ages.  Her  master-weavers,  how- 
ever, did  not  confine  themselves  to  these  inex- 
haustible sources,  but  made  admirable  repre- 
sentations of  nature's  models,  for,  the  truth- 
fulness of  their  landscapes,  the  repose,  soft- 
ness and  veracity  of  their  background  scenes, 
and  the  purity  and  reality  of  their  garlands  of 
flowers  and  fruits  have  received  the  unbounded 
admiration  of  connoisseurs  for  generations. 
Some  of  the  historians  of  tapestries  have  failed 
to  award  Flanders  her  just  rank  as  the  greatest 
of  all  centres  of  tapestry  weaving.  For  over 
three  centuries  she  eclipsed  all  others  in  the 
magnificence  and  excellence  of  her  products  and 
in  future  ages  when  the  tapestries  of  the  latter 
part  of  the  18th  and  all  of  the  19th  century  have 
passed  into  oblivion,  amateurs  and  connoisseurs 
will  still  recall  the  glory  of  her  ateliers  and  still 
go  into  raptures  over  the  tapestries  which  is- 
sued from  them  during  the  15th,  16th  and  17th 
centuries.  During  these  300  years  she  led  the 
world  in  the  production  of  practically  perfect 
examples  of  textile  painting,  that  is,  tapestries 
which  are  rich  in  color,  strong  in  decorative 
effect,  graceful  in  drawing  and  with  subjects 
adapted  to  the  exigencies  of  the  loom  and  the 
aesthetic  requirements  of  wall  decorations.  Her 
tapestries  of  the  first  half  of  this  period  rarely 
contain  more  than  30  to  50  different  tones  and 
shades  of  color,  the  half  tints  and  graduations 
having  been  made  by  hatching  one  color  into 
another.  In  the  16th  century  Flemish  tapes- 
tries reached  their  apogee.  Her  master-weav- 
ers, from  their  profound  love  of  their  art, 
wove  as  if  inspired  and  painted  both  grandly 
and  broadly  in  tissue.  By  careful  and  intelli- 
gent study  they  absorbed  and  interpreted  even 
the  motives  to  which  the  artists  yielded  when 
they  designed  the  models  and  *of ten  f urther 
idealized  the  latter's  ideals.3*  .Naturally,  there- 
fore, the  productions  of  Flanders  outrivaled 
those  of  any  other  part  of  Europe,  but  about 
the  middle  of  the  17th  century  she  was  obliged 
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to  l>ow  her  proud  head  to  her  rival  —  Paris. 
As  the  taste  and  demand  for  tapestries  grew, 
most  of  the  sovereigns  of  Kurope  determined 
to  establish  ateliers  for  weaving  them  in  their 
respective  territories,  Tint  nearly  all  were  obliged 
to  depend  upon  Flanders  for  master-weavers 
capable  of  carrying  their  resolutions  into  effect. 
France  was  the  only  exception  of  any  note,  for 
the  art  of  weaving  tapestries  had  been  intro- 
duced in  that  country  at  probably  the  same  pe- 
riod as  in  Flanders.  Although  the  French 
ateliers  had  languished  all  through  the  long 
years  of  her  wars  with  England,  yet  the  best 
of  them  had  not  succumbed.  Under  the  foster- 
ing succor  of  Francis  I  and  Henry  II  they 
showed  renewed  signs  of  life;  under  the  wise 
policy  of  Henry  IV  and  Louis  XIII  they 
gathered  additional  strength,  and  under  the 
magnificent  support  of  Louis  XIV  they  out- 
rivaled all  competitors.  Nevertheless  Henry 
IV  summoned  celebrated  Flemish  master- 
weavers  to  France,  loaded  them  with  honors 
and  showered  inestimable  privileges  upon  them, 
which  Louis  XIII  and  Louis  XI V  gladly  con- 
tinued and  extended.  The  object  of  the  French 
kin^s  was  to  increase  the  demand  for  tapestries 
by  introducing  the  cheaper  methods  of  weav- 
ing then  known  in  Flanders,  as  the  lessened 
cost  would  bring  them  within  the  reach  of 
the  middle  classes,  whereas  they  had  heretofore 
found  purchasers  only  among  the  rich  and  the 
great.  Finally,  as  these  kings  expected,  French 
ideas  and  taste  prevailed  and  the  ateliers  of 
France  grew  in  importance  and  reputation  as 
the  character  and  prestige  of  those  of  Flanders 
faded  away,  until  all  the  latter  were  dosed, 
leaving  the  field  entirely  to  their  French  com- 
petitors.    See  Tapestries;  Goiielins,  etc. 

Charles  M.  Ffoulke, 
Lecturer  and  Writer  on  Antique  Art  Tapestries. 

TAPEWORM.  An  elongate  flattened  rib- 
bon-like parasitic  worm  belonging  to  the  class 
Cestoda  (q.v.)  of  the  phylum  Plathelminthes. 
In  the  large  majority  of  forms  the  body  is 
divided  tranversely  by  septa  into  links,  seg- 
ments or  proglottids  which  are  usually  con- 
spicuous externally  although  in  a  few  less 
common  genera  such  partitions  arc  lacking  and 
there  arc  rare  species  in  which  the  body  con- 
sists of  but  a  single  joint  or  section. 

The  tapeworms  are  common  in  all  verte- 
brates and  from  their  considerable  size  and 
length  arc  the  most  conspicuous  of  all  parasites. 
Three  of  the  24  species  found  in  man  are  10 
meters  or  more  in  length  and  yet  certain  other 
species  are  so  insignificant  that  they  have  long 
been  overlooked.  The  large  human  tapeworms 
were  known  to  the  Greek  and  Egyptian  phy- 
sicians although  nil  were  regarded  as  of  one 
kind  and  it  was  1602  before  the  famous  Basel 
clinician,  Felix  Plater,  distinguished  two  kinds 
i if  tapeworms  from  man.  The  large  bladder- 
worms  from  various  domestic  animals  were 
also  well  known  to  Greek  writers  on  medicine 
but  were  considered  as  growths  until  Kedi  in 
Italy  demonstrated  their  animal  nature.  They 
were,  however,  placed  in  a  special  class 
(Cystici)  until  about  1850  Kuchenmcistcr  by 
feeding  experiments  established  their  relation 
as  larval  or  immature  forms  of  certain  tape- 
worms. Tht-  prose ription  placed  by  Moses  on 
the  use  of  certain  flesh  had  its  ground  un- 
questionably in  the  prevalence  in  such  animals 


of  bladder-worms.     Hippocrates  writes  i 
evacuation  of  pumpkin-seed-like   fr 
diagnostic  of  tapeworm  and  Aristo_ 
that  in  contrast  with  round  worms  i 
free. the  tapeworm  is  attached  to  « 

the  alimentary  canal  by  means  of  it»  ■ 

The  body  of  a  tapeworm  has  at 
bulbous    enlargement    known    as    tht   «d 
scolex  which  in  other  types  has  a  diffei 
st  ruction  but  is  oval  with  two  elongate  v 
in  the  fish  tapeworm  of  man  and  more  ro 
with  four  cup-shaped  suckers  in  the  bee 


»-.!* 

■^—  1 


Fig.  1. —  The  Beef  Tapeworm.    A.  the   bead;  B,  to 

part  of  the  body. 

pork  tapeworms  of  man.    (Cf.  Figs  I  : 
Following    the    scolex    comes   a    very 
region,      usually      undivided;      this 
neck.      It    changes    very    gradually 
jointed  body  which  becomes  heavier  a 
conspicuously    divided    toward    the   la 
where  in  the  full  grown  intestinal  paras.-. 
glottids  arc  being  regularly  set  free  ;       < 
ated  from  the  intestine  of  the  host    • 
body  is  highly  muscular  and  has  no  ham 
ton,  it  varies  constantly  and  coi 
shape,   especially  at  and  near  the  m.w- 
ncck  so  that  the  entire  appearance  of 
tcrior   may   be    radically    modified.     (1 
The  head  may  be  armed  with  hooks 
as   suckers,   as   in    the   human    pan 
designated  the  pork  tapeworm. 

Most  tapeworms  are  found  in  t 
and  in  man  this  is  the  only  norm**  m 
the  reports  of  their  occurrence  in  the  ! 
being  purely  imaginary  or  due   to  rei 
the  normal  movement  of  the  alimenuuj 
They  have  been  found  in  the  bile  duct  an 
the  scolex  embedded  in  the  wall  of  the 
tine,  but  all  such  occurrences  are  rare 
as  abnormal.    The  effect  of  this  pars 
host  is  measured  first  by  the  loss  ok  i 
which  must  be  relatively  great  as  the 
is  large  and  grows  with  striking  rath 
the  beef  tapeworm  the  growth  i 
72  millimeters  per  diem  which  ia  ct|un 
the   formation   of    13   to   14  proglot 
This  factor  is,  however,  inadequate  m* 
the  results  produced  by  the  presence 
of     only     a     single    parasite.       Thcs* 
toms    are    prominently    of    a    reflex 
character  and  arc  usually  explained  on 
position    that    the    tapeworms    prt 
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m  which  are  absorbed  by  the  host  and 
i  marked  toxemia.  One  human  tape- 
roduces  a  severe  anaemia  of  the  per- 
type  recognized  as  characteristic  of  the 
:  of  this  species. 

symptoms  of  tapeworm  disease  are 
eneral  and  not  well  defined  so  that  a 


gland.  I 
smalt  sphi 
the  shell 
such  since 


near  the  posterior  margin  is  the  yolk 
etween  it  and  the  ovaries  lies  the 
rical  Mchlis  gland  formerly  known  as 
gland,  but  incorrectly  designated  as 
investigations  show  that  the  material 
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s  must  be  made  by  the  demonstration 
faeces  of  loose  proglottids  which  are 
ed  either  singly  or  in  groups  of  three 
The  abundance  and  distribution  of 
ns  are  not  accurately  known  and 
1  data  exist  only  for  a  few  localities 
-  selected  groups  such  as  hospital 
inmates    of    public   institutions    and 

French  maritime  hospitals  reported  in 
ut  1.5  per  cent  of  all  cases  were  treated 
worm  infections  and  the  United  States 

service  during  the  Civil  War  recorded 
12  per  cent  treated  for  tapeworm,  a 
hat  is  certainly  much  lower  than  the 
:iee  of  infection  in  this  country. 
bladder  worm,  or  larval  stage  in  the 
jry  of  the  tapeworm,  is  found  encysted 
lesh  of  a  great  variety  of  hosts.  It 
trance  to  the  final  host  when  the  flesh 
ig  the  cysts  is  ingested.  When  set 
digestion  the  bladder-worm  everts  the 
d  neck  region  which  were  formed  in 
fashion  on  the  inside  of  the  hollow 
1  or  oval  larva.     The  bladder  itself  is 

but  the  chain  of  proglottids  grows  out 
:  neck. 

beef  tapeworm  (T&nia  saginata),  also 
le  unarmed  tapeworm  of  man  because 
ex  is  devoid  of  hooklcts,  inhabits  the 
testine  of  man  but  has  not  been  found 
>ther  host.  The  bladder-worm  (Cysti- 
ovis)  occurs  in  the  muscles  and  viscera 
.  As  is  natural  from  the  cosmopolitan 
ion  of  both  hosts  this  parasite  occurs 
:  entire  world  but  is  more  common  in 
gions  where  ihe  habit  prevails  of  eat- 

underdone  or  rare.  It  is  also  increas- 
requency  as  shown  by  the  statistics  of 
ich  maritime  hospitals  which  report  33 
nong   130,927   or   0.2   per   1,000   during 

and  1886-90, 2,253  were  infected  among 

or  nearly  75  times  as  many  as  at  the 
late.  Attention  has  already  been  called 
lead  of  this  tapeworm  which  with  the 
highly  muscular  and  variable  in  form, 
roductive  organs  are  not  visible  except 
strands  of  tissue  in  full  grown  pro- 
they  have  the  form  represented  in 
The  numerous  small  round  masses  are 
es  which  communicate  by  branching 
with  the  common  sexual  pore  at  the 
enerally  speaking  these  pores  alternate 


for  the  shell  comes  from  the  so-called  yolk 
gland  or  vitellarium.  At  this  stage  of  develop- 
ment the  uterus  appears  as  a  median  sausage 
shaped  receptacle.  When  the  eggs  accumulate  it 
is  increased  in  size  so  greatly  that  numerous 
lateral  branches  are  formed  extending  almost  to 


the  margin  of  the  proglottid,  giving  the  aspect 
shown  in  Fig.  3. 

The     segments     of     this     tapeworm     when 


Utile  i 


!    ihar 


the  much  branched  uterus  which  is  crowded 
with  eggs.  They  possess  considerable  power 
of  independent  movement  and  are  frequently 
found  at  some  distance  from  the  point  of  de- 
posit    The  eggs  have  several  coverings  which 


Pia  3.  -Free  proglottid!  of  A.  Tsrwla  folium,  ul  B. 
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serve  to  protect  them  even  after  the  disintegra- 
tion of  the  proglottid.  Distributed  by  chance  an 
egg  reaches  the  stomach  of  an  ox  with  the  food 
or  drink  of  the  animal.  Under  the  stimulus 
of  the  gastric  juice  the  membranes  are  ruptured 
and  spherical  six-hooked  larva  escape.  It 
bores  its  way  through  the  wall  of  the  alimen- 
tary canal  and  comes  to  rest  in  the  connective 
tissue.  When  it  reaches  a  suitable  location  it 
develops  by  growth  and  the  accumulation  of  a 
considerable  amount  of  fluid  in  the  centre  to 
a  bladder-worm.  A  thickening  of  the  wall  of 
the  bladder  produces  an  ingrowth  in  which  is 
formed  in  reverse  the  head  of  the  future  tape- 
worm. Growth  is  slow  and  in  six  months  the 
worm  measures  only  six  millimeters  or  less  in 
diameter.  If  the  flesh  containing  the  bladder- 
worm  is  consumed  by  man  while  the  parasite 
is  still  living  the  head  of  the  bladder-worm  is 
everted  and  it  attaches  itself  to  the  wall  of  the 
intestine  and  begins  to  grow  into  a  mature  speci- 
men. This  period  of  growth  requires  no  more 
than  9  or  10  weeks  for  the  production  of 
mature  proglottids.  Since  a  moderate  tem- 
perature is  unfavorable  to  the  bladder-worm 
we  11 -cooked  meat  cannot  possibly  carry  the  in- 
fection. Exposure  to  cold  storage  conditions 
for  three  weeks  is  also  adequate  to  destroy  all 
the  bladder-worms  contained  in  a  piece  of 
beef. 

The  pork  tapeworm  (Tania  solium)  is 
known  as  the  armed  tapeworm  of  man  because 
of  the  crown  of  minute  hooklcts  which  is  found 
on  the  anterior  face  of  the  scolex.  Like  the 
preceding  species  it  is  confined  in  the  adult 
condition  to  the  small  intestine  of  man.  Its 
bladder  worm  (Cystiicrcus  ceiluiosa)  occurs 
in  the  muscles  and  viscera  ordinarily  of  the 
pig  from  whence  the  common  name  of  the 
parasite.  It  also  occurs  in  the  dog,  cat,  rat, 
ape  and  rarely,  also,  iu  man.  While  the  dis- 
tribution of  both  parasite  and  bladder-worm  is 
as  broad  as  that  of  the  previous  species  yet 
there  are  certain  parts  of  the  world  where  it 
is  entirely  wanting,  i.e.,  among  those  people 
who  do  not  cat  the  flesh  of  the  pig.  The 
species  is  common  in  Kuropean  countries  where 
pork  is  consumed  in  the  smoked  but  uncooked 
condition  and  is  very  uncommon  in  the  United 
States  because  of  the  general  practice  of  eating 
pork  well  done.  The  parasite  is  somewhat 
more  slender  than  the  beef  tapeworm.  The 
terminal  proglottids  (Fig.  3)  show  that  the 
branches  of  the  uterus  are  less  numerous  and 
heavier  than  those  of  that  species,  but  to  dis- 
tinguish between  them  is  not  always  ca>y.  A 
positive  determination  can  readily  be  made 
when  the  scolex  is  obtained  because  of  the 
presence  of  hooks  in  a  double  circle  in  which 
they  alternate  regularly  in  size.  In  general 
the  pork  tapeworm  is  less  muscular  and  more 
transparent.  Its  life  historv  is  similar  excipt 
;hai  the  engs  find  opportunity  for  hatching  and 
development  in  the  j»ig  rather  than  in  cattle. 
The  specie*  is  more  uanuemus  than  the  preced- 
ing form  because  of  the  fact  that  the  bladder - 
wirm  may  develop  in  the  human  host.  Appar- 
ent l\  :he  brain  and  the  t\e  arc  the  points  in 
win  h  thev  have  been  mure  frequency  observed 
and  tin-  cenlral  rWicerci  are  most  dangerous 
1  ec.iti-i"  the>  pri-din'f  iiatiually  conditions 
similar  to  brain  tumors  and  are  not  infre- 
quently the  cause  of  sudden  death.    There  are 


no    special    symptoms    connected    with 
presence  and  usually  it  is  not  possible  to 
tinguish  between  them  and  tumors  of  din* 
origin.     The   bladder- worm    displays   in 
situations  a  marked  longevity  as  the  * 
dividual  has  been   followed   by  means  w 
opthalmoscope  for  20  years  in  the  humai 
Because  of   the  campaign  against   the  nj 
pork  except  when  well  cooked  this  parasit 
grown  much  rarer  within  recent  years. 

The  dwarf  tapeworm   (HymcnoUpis  i 
is  the  most  numerous  parasite  of   this  « 
found  in  man  in  North  America.    It  is  rei 
by  some  as  identical  with  a  species   th* 
curs  in  rats  and  mice.    On  account  of  it? 
size  it  was  not  discovered  until  the  mi< 
the  last  century  and  while  even  yet  it  ii 
fluently   overlooked   it   is   present  at   tin* 
enormous  numbers.    It  may  justly  be  consw 
cosmopolitan  in  its  distribute  u.     Cases  i 
in    general    under    unfavorable    hygienic 
roundings  and  infection  is  probably  trac 
to  contamination  of    food   by   rats  and 
The  worms  are  usually  found  in  consiiU 
numbers  and  excite  digestive   disturbance 
marked  severity.     Diagnosis  is  made  bv  ■ 
scopical  demonstration  of  eggs  in  the        * 
treatment  should  be  at  the  hands  of  a  |m. 
The    records    of    Ransom    concerning    •■ 
American  cases  indicate  the  great  frequ 
the    parasite    in    children    and    especuu, 
infants. 

One  of  the  smallest  of  tapeworms  is  7 
echinococcus  which  is  a  parasite  of  the 
The  chain  consists  of  only  three  or 
proglottids.  The  parasite  is  important  bei 
of  the  character  of  its  larva  or  bladder-i 
which  is  known  as  an  hydatid  (Echinocx 
folymorphus) .  This  bladder-worm  dev 
in  a  very  large  number  of  hosts  and  pro 
a  complex  structure  with  secondary  and  tei 
bladders  in  great  numbers  so  that  the  < 
mass  assumes  enormous  proportions.  S 
mens  found  in  the  human  host  have  ; 
a  mass  equal  to  JO  or  40  pounds.  The  m 
the  preferred  seat  of  the  bladder  won 
man  and  its  serious  character  depends  u] 
fact  because  the  tissues  involved  may  m. 


Flu.  4       /'!*>  thriocrrhalu*  latus:  A,  Scolrx  X  15.  A 
fr  ■••;  fish,  in  extended  and  contracted  condlUM 

♦•har.icter    to    prevent    surgical    treatn 
brim;  about  the  death  of  the  host.    In  . 
to  the  general  practice  of  removing  the  i 
by  surcncal  means  other  methods  of  t 
have    recently   been   tried   with    some 
This  and  numerous  other  parasites  cm* 
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e  and  distribution  to  the  frequence  and 
its  of  stray  dogs. 

■oad  tapeworm,  Dibothriocephalus  latus, 
mown  as  the  fish  tapeworm  of  man. 
t  occurs  in  the  small  intestine  of  man 
the  dog.  The  larva  is  found  in  the 
and  viscera  of  numerous  fish:  pike, 
xayling  and  trout.   This  is  the  largest 

human    parasite,    reaching    often    a 

f  20  meters.    The  head    (Fig.  4)    is 

with  a  pair  of  lateral  sucking  grooves 

istinguish    it    readily   from    the   other 

scussed  previously.    The  uterus  forms 

(Fig.  5)  in  the  thickened  centre  of 
;lottid  and  the  species  is  recognized 
•y  both  of  these  features.    The  para- 

T     -   -  -        ' 
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ature  proglottid  of  Dibothriocephalus  latus,  show* 
c  reproductive  organs.  Note  characteristic  uter- 
;o       centre. 

ery  abundant  about  the  shores  of  the 
nd  also  occurs  in  isolated  spots  as 
i  lake  near  Munich  and  in' the  vicinity 
s  Geneva,  Neuchatel  and  Bienne  in 
md.  Larvae  have  been  found  abun- 
i  fresh  fish  from  markets  near  the 
d  living  specimens  were  obtained  from 
salted  and  frozen  fish  as  well  as  from 
es  used  as  caviar.  The  species  is  com- 
fapan  and  perhaps  in  some  other  parts 
where  the  larval  host  is  said  to  be  a 
raten  raw  as  a  delicacy  by  the  natives. 
>een  introduced  many  times  into  the 
States  and  seems  to  have  established 
small  areas  around  certain  lakes  in 
Michigan,  Wisconsin  and  Minnesota 
l  abundant  foreign  population  has  in- 
f rom  the  Old  World  the  habit  of  eat- 
ced  fish  without  cooking.  For  further 
suit  Nuttall,  G.  H.  F.,  <Thc  Poisons 
flf  by  Parasitic  Worms  in  Man  and 
(American  Naturalist.  Vol.  XXXIII, 
247-49)  ;  Stiles,  C.  W.,  and  Hassall, 
The  Inspection  of  Meats  for  Animal 
>  (United  States  Department  of  Agri- 
Bureau  Animal  Industry,  Bull.  19)  ; 
.  B..  (Cestodes  in  Reference  Handbook 
:al  Sciences >   (New  York  1913). 

Henry  B.  Ward, 
sor  of  Zoology,  University  of  Illinois. 

[OCA,  a  starchy  product  manufac- 
>m  the  rootstocks  of  cassava  or  manioc 
t  tnanihot),  which  belongs  to  the 
uphorbiacccp.  The  plant  is  a  perennial 
hrub  which  grows  auout  three  feet  tall, 
ig-petioled,  deeply  lobed  leaves,  and 
panicles  or  racemes  of  monoecious 
•ollowed  by  three-celled  capsules  con- 
three  seeds.  The  fleshy,  cylindrical 
:s  are  often  three  feet  long  and  weigh 
>re  pounds.  In  the  tropics,  especially 
i  America,  where  the  plant  is  native, 
is  extensively  cultivated,  and  in  Florida 
■  parts  of  the  Southern  States  it  is  also 


grown.  The  usual  practice  in  the  West  Indies  is 
to  plunge  pieces  of  stem  about  30  inches  long 
into  the  ground,  preferably  a  sandy  loam,  and 
let  it  care  for  itself,  except  for  an  occasional 
hoeing  to  kill  weeds.  At  harvest  time  the  root- 
stocks  are  dug,  washed  and  rasped  or  grated 
to  set  the  starch  free.  The  fibre  is  removed  as 
in  potato-starch  making,  by  maceration  in  water. 
The  powder  is  then  dried  by  heating  it  upon 
iron  plates,  a  process  which  results  in  the  fa- 
miliar form  of  apearl  tapioca,9  seen  in  North- 
ern markets.  Tapioca  is  highly  esteemed  for 
making  puddings  with  or  without  fruit,  etc. 

TAPIR,  a  member  of  a  family  (Tapirida) 
of  hoofed  mammals,  allied  to  the  horses  and 
rhinoceroses  and  chiefly  distinguished  by  the 
fact  that  the  nose  is  prolonged  to  form  a  short 
proboscis  or  trunk  and  the  front  feet  have  each 
four  toes,  the  hind  feet  possessing  three  toes 
only.  The  little  toes  of  the  front  feet  are  un- 
symmetrical  and  do  not  touch  the  ground,  while 
all  the  toes  are  ahoofed.*  They  are  adapted 
to  live  in  swamps  and  rarely  leave  the  dense 
forests  covering  such  wet  places.  The  tapirs 
possess  a  very  wide  distribution  and  inhabit 
both  the  Old  and  the  New  World.  The  best- 
known  species  is  the  South  American  tapir  (T. 
americanus),  which  inhabits  tropical  America 
and  is  chiefly  found  living  on  the  banks  of 
rivers,  in  which  it  swims  and  dives  with  great 
ease.  It  is  chiefly  a  nocturnal  animal,  feeding 
on  roots,  fruits  and  leaves.  The  adult  is  colored 
brown,  the  young  being  variegated  with  lighter 
spots  and  stripes  on  a  darker  ground.  The 
hair  is  short  and  thick,  but  the  neck  possesses 
a  short  black  mane.  The  average  length  is 
from  four  to  six  feet.  A  second  species  of 
South  American  tapir  is  the  T.  villosus,  which 
is  distinguished  chiefly  by  the  greater  length 
of  its  hair,  due  to  the  fact  that  it  inhabits 
elevated  foot-hills  of  the  Andes,  where  the 
climate  is  cold. 

The  only  other  distinct  species  is  the  Ma- 
layan tapir  (7\  Malayanus  or  Indicus),  found 
in  Malacca  and  Sumatra  and  known  by  the 
white  color  of  the  hinder  part  of  its  body, 
the  head  and  anterior  portions  being  black. 
The  proboscis  is  larger  in  the  Malayan  species 
than  in  the  South  American  forms  and  the 
former  has  no  mane.*  It  is  usually  of  larger 
size  than  the  New  World  forms  and  appears 
to  be  a  shy,  retiring  animal,  inhabiting  clumps 
of  brushwood. 

The  existing  tapirs  seem  to  approximate 
more  closely  than  any  other  perissodactyls  to 
the  primitive  (Eocene)  tvpe  of  that  group.  The 
family,  as  at  present  defined,  dates  back  to  the 
Lower  Miocene  and  its  remains  are  found  in 
the  White  River  beds  of  that  age  in  the  Rocky 
Mountain  region.  The  earliest  are  separated 
as  the  genus  Tapiraims,  but  typical  tapirs  soon 
appear.  <(It  is  thus  evident,*  remarks  Wood- 
ward, *that  during  Miocene  and  Pliocene  times 
these  animals  ranged  over  most  of  the  warm 
and  temperate  lands  of  the  Northern  hemi- 
sphere. Hence  is  explained  the  remarkable  dis- 
tribution of  the  existing  tapirs,  which  are  con- 
fined to  two  widely  separated  areas,  namely 
(1)  certain  portions  of  the  Indo-Malayan 
region,  and  (2)  the  tropical  parts  of  America. 
Like  the  surviving  dipnoan  fishes  they  are  an 
illustration  of  a  once  dominant  race  nearly  ex- 
terminated,  but    still   struggling    for   existence 
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where  competition  happens  to  be  least  severe 
in  their  particular  case.* 

TAPPAN,  tap'an,  Arthur,  American  phi- 
lanthropist :  li.  Northampton,  Mass.,  22  May 
1786;  d.  New  Haven.  Conn..  23  July  1865.  He 
accumulated  a  fortune  in  the  dry-goods  busi- 
ness in  New  York  and  became  noted  for  phi- 
lanthropy. He  was  a  founder  of  the  Ameri- 
can Tract  Society;  founded  Oberlin  College, 
endowed  the  Lake  Seminary  in  Cincinnati  and 
aided  other  educational  institutions.  In  1H28 
he  founded  the  New  York  Journal  of  Com- 
merce and  in  1833  established  The  Emancipa- 
tor. He  was  an  ardent  abolitionist  and  a  presi- 
dent of  the  American  Anti-SIaycry  Society,  to 
which  at  one  period  he  contributed  $1,000  a 
month.  He  aided  fugitive  slaves  to  escape  from 
the  country  and  procured  the  release  of  Wil- 
liam Lloyd  Garrison  when  the  latter  was  im- 
prisoned in  Haltimorc,  by  paying  his  fine. 

TAPPAN,  Benjamin,  American  naval  of- 
ficer: b.  New  Orleans,  La..  10  April  1856.  He 
was  graduated  from  the  United  States  Naval 
Academy  1876  and  in  1886  was  commissioned 
lieutenant.  From  1888-01  he  served  in  the  office 
of  the  Bureau  of  Naval  Intelligence  and  from 
1891-94  on  the  Miantonomoh.  He  was  stationed 
at  the  Brooklyn  navy  yard  1805-06  and  while 
on  board  the  Raleigh  participated  in  the  battle 
of  Manila  (1808).  During  the  attack  on  the 
city  of  Manila  he  captured  a  Spanish  battery 
and  for  this  act  was  advanced  five  numbers  by 
President  McKinley. 

TAPPAN,  Eva  March,  American  educator 
and  author:  b.  Hlackstone,  Mass.,  26  Dec.  1854. 
She  was  graduated  from  Vassar  College  in 
1875  and  was  a  Fellow  of  the  University  of 
Pennsylvania      lS(>5-06.       She     has     published 

*  Charles  Lamb,  the  Man  and  the  Author* 
(ltf>6);  Mn  the  Davs  of  Alfred  the  Great1 
(1900);  «()ur  Country's  Story>  (1902);  Mn 
the  Days  of  Queen  Victoria'  (1903) ;  *  Canada's 
Story*   (1003),  etc. 

TAPPAN,  Lewis,  American  merchant  and 
philanthropist :  b.  Northampton,  Mass.,  23  May 
1788;  d.  Brooklyn.  N.  Y.,  21  June  1873.  He 
spent  several  vears  in  commercial  life  at  Bos- 
ton, then  (182/)  settled  in  New  York  as  part- 
ner of  his  brother,  Arthur.  Both  took  a  very 
active  part  in  the  anti- slavery  cause.  Lewis 
and  his  brother  were  among  the  founders  of 
the  Journal  of  Commerce  (1827)  and  (1828- 
31)  Lewis  was  sole  proprietor.  The  pro-slavery 
mob,  in  1834,  sacked  his  residence.  He  aided 
in  the  organization  of  the  American  Mis- 
sionary Association,  acting  as  treasurer  and 
president  for  a  number  of  years.  His  firm 
failed  in  the  crisis*  of  1837,  but  later  met  all 
indebtedness.  After  the  failure  he  established 
the  first  mercantile  agency  in  this  country  and 
remained  its  head  for  a  number  «»t  vears.  He 
published   his  brother  Arthur's    M.ife1    (1871). 

TAPPAN  BAY,  or  TAPPAN  SEA,  the 

name*-  u'iwn  to  the  expansion  of  the  Hudson 
Kiver  near  ( KMinng  and  Tarrytown,  N.  Y. 
See   Hr iisox   Kivfk 

TAPPEN,  Frederick  Dobbs,  American 
financier  b  New  York.  .N  lau  182*>;  d. 
I  ak-woinl.    \      I.   JK   Feb    I«UJ  "  He   was  edu- 

•  ated  at  f "••lutiibia  dramma r  School  and  New 
York    1'niversity,    graduating    in    1849.     Next 


year  he   entered   the    National    Bank  of 
York  as  clerk,  rising,  by  1857,  to  cash 
bank  was   reorganized    (18(c)    as  the  %■ 
National  and  Tappen  became  president  ia 
He  l>e came   member   of    the   conference 
mi t tec  with  the  New  York  Clearing  Hon 
1JW  and  member  of  the  committee  in  1872 
was  appointed    (1873)    member  of  a  c 
tec  to  suggest  financial  reforms  in  op 
between    banks.    Then    and    later    he   on 
about  clearing-house  reforms  in  practice  tc 
day.    In  the  1893  crisis  Tappen  rendered 
important     service;     by     June     business 
paralyzed  and  business  corporations,  banks* 
roads,  etc.,  had  a  $2,000,000,000  liability 
pold  in  the  treasury  at  low  ebb,  but  the  C 
mg- House  Association  decided  the  bank  1 
could  be  maintained  hv  extension  of  credit 
disaster  was  averted.  Later  he  rendered  • 
useful  service  in  times  of  panic. 

TAPTI,    tap'te,   India,    a    river   ri 
Bombay  province  in   the    Mahadeo  h 
flowing  westward  into  the  Gulf  of  C       ■ 
is  430  miles   long  and  navigable   foi   • 
short  distance. 

TAPUL,  ta-pool',  a  group  of  islands  « 
Sulu    Archipelago,    Philippines,    lying  be 
thc.Sulu  group  on  the  northeast  and  the  . 
Tawi  group  on  the  southwest,  consisting  c 
charted  and  named  islands  and  some  unm 
islets;   area*   77   square  miles.    The  more 
portant   islands  of  the  group  are:    (1)   ! 
(q.v.),  the  largest,  in  the  southern  part  of 
group;  (2)  Bolipongpong,  the  most  nori 
erly  of  the  group,  heavily  wooded;  clevatiuu 
feet;  area,  eight  square  miles;  (3)  Lapac ■ 
of  Siasi,  from  which  it  is  separated  by  a  i 
channel,  with  a  very  rugged  surface;  1 
elevation,  1,344  feet;  area,  seven  square  — 
(4)  Tapul,  the  name  island,  the  most  no 
of    the   group,    fertile    and    under    cultiv 
highest  elevation,   1,636  feet;  area,  six 
miles.  Though  all  tropical  products  and  i 
tion   flourish    in   the   larger  islands,   the  * 
industry   is   mother-of-pearl,   pearl   and 
fishing ;  there  arc  cocoanut  plantations  ol  * 
on  one  of  the  islands.  Trade  is  carried  on ' 
Sulu.  Tawi  Tawi  and  Borneo.  Pop.  (< 
3,000.   See  Sulu. 

TAR,  a  thick,  very  dark  liquid  obtaiaft 
the  dry  destructive  distillation  of  vari 
gauic    substances.     That    obtained    fn       i 
peat,  bituminous  shale,  etc.,  is  called  umI 
while  that  from  wood  is  named  wood-tar.  1 
are   both    very    complex    mixtures   of   < 
substances.    The  substance  popularly  km 
lar  is  wood-tar. 

Coal- tar  is  collected  from  the  hydr 
;*nd   condensers   of    the   gasworks   as  a  i 
i »ih,  bad- smelling  liquid  somewhat  1 
water.    It  was  formerly  considered  uxio* 
a  great  nuisance,  but.  since  the  discovery  ol 
\alue  of  its  constituents,  it  has  been 
starting  material  in  many  important  imu 
Coal  tar  is  a  \cry  complex  mixture  of 
carbons,  acid  and  basic  bodies.    Its  o 
.•re  first  separated  in  a  rough  way  by  * 
di sti  11. if imi  and  then  each  fraction  is 
to  an  rxtenshe  chemical  treatment  to  : 
and  purify  each  substance  therein.  T 
carbons  occur  in   largest   proportion 
arc  the  most  valuable.    Some  of  the  u 
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re  benzene  (or  benzol),  toluene,  xylene 
thracene.  Of  the  acid  bodies  phenol  or 
:  acid  is  the  most  important.  The  value 
>e  substances  lies  not  in  themselves  but 

compounds  to  which  the  chemist  may 
om  them.  Nearly  all  of  the  varied  and 
ul  dye-stuffs  now  used  are  obtained  from 
)stances  mentioned  above.  The  coal-tar 
are  of  exceeding  brilliancy,  but  many 
king  in  permanency  (see  Dyeing). 
3d-tar  is  a  thick,  dark  colored,  viscous 
il,  obtained  as  a  by-product  in  the  de- 
'e  distillation  of  wood  in  the  manufac- 

pyroligneous  acid  (wood  vinegar)  and 
alcohol  (wood  alcohol).  It  varies  some- 
i  character  with  the  kind  of  wood  used, 
tar  has  many  ingredients  in  common 
:oal-tar.  The  hydrocarbons  mentioned 
are  present  in  small  quantities;  small 
:s  of  carbolic  acid  are  found  with  much 
quantities  of  homologous  substances,  the 

(the  whole  mixture  being  called  creo- 
Products  arising  from  the  pyroligneous 
id  methyl  alcohol  are  also  found,  such 
tone,  methyl  acetate,  etc.  Wood-tar  is 
?d  in  large  quantities  in  northern  Europe 
ery  crude  and  wasteful  process.  A  hole 
around  or  side  hill  is  lined  with  turf  and 
lied  with  wood  (usually  of  coniferous 
which  is  afterward  nearly  covered  with 
The  wood  is  burned  slowly  with  little 
to  air.  The  tar  collects  in  the  bottom, 
lsually  caught  in  an  iron  pan  provided 
i  exit  tube.  Wood-tar  has  valuable  anti- 
>ropertics  because  of  the  creosote  it  con- 
This  is  often  separated,  but  the  wood- 
si  f  is  much  used  for  coating  and  pre- 

timber  in  exposed  places. 

is  a  stimulant  and  antiseptic  to  the  skin 
iicous  membrane.  It  is  used  externally 
n  diseases  in  an  ointment,  lotion  or  soap, 
ound  in  many  cough  mixtures  and  its 
is  frequently  inhaled  for  pulmonary 
s. 

R  HEEL  STATE,  a  popular  nickname 
to  North  Carolina   (q.v.). 

RA,    ta'ra.    Ireland,    a    hill    in    County 
six  miles  east  of  Trim.    According  to 
n   the  fes   of  Tara,  the   triennial   con- 
here,  was  established  by  Ollam   Fod- 
Ollav  Fola  (b.c.  900  or  950).   After  the 
is  of  the  meeting  the  princes  and  others 
held  a  banquet,  each  guest  seated  be- 
tiis   shield   which    the   heralds  had  sus- 
on   the  walls   of  the  great  hall.    The 
of   Tara,   tradition   says,   was  900   feet 
and  had  150  apartments  and  150  dormi- 
The  hall  had  a  capacity  for  entertaining 
uests  daily.    It  was  here  the  early  kings 
and  were  crowned.    King  Cormac  Mac 
d  century  a.d.)  is  said  to  have  founded 
here  of  military  science,  law  and  litera- 
In  the   days  of   Saint   Patrick,  Tara  is 
have  been  the  principal  seat  of  Druidism 
:>latry  and    (about  560  a.d.)    fell  under 
se  of  Saint  Ruadan  and  had  to  be  aban- 
as  a   royal   residence.    A  battle  here  is 
have  caused   the   fall   of   Danish   rule 
th  in  980.    In  1798  the  Royalist  troops, 
•ong,    defeated    4,000    Irish    insurgents, 
500.    Daniel  O'Conncll  held  a  monster 
\  here  15  Aug.  1843,  at  which  it  is  said 
persons   attended     The    so-called,  re- 


mains of  the  royal  palace  are  represented  by 
six  roths  or  circular  earthworks,  of  which  the 
rath-na-riogh  (king's  rath),  which  is  die  most 
extensive,  contains  the  forradh  (meeting  place) 
which  consists  of  an  elevation  having  a  level 
summit.  The  tfstone  of  destiny,*  on  which  the 
kings  are  said  to  have  been  crowned,  is  lo- 
cated here.  Certain  earthworks  enclosing  a 
space  about  759  feet  by  46  feet  and  having 
breaches  at  intervals  supposed  to  have  been 
the  entrances  are  considered  as  having  been 
the  banqueting  hall.  Thomas  Moore  rendered 
the  Tara  tradition  imperishable  with  his  poem 
«The  Harp  That  Once  Through  Tara's  Halls.» 

TARAI,  ta-ri,  or  TERAI,  India,  a  moist, 
jungly  and  unhealthful  tract  of  land  running 
for  several  hundred  miles  along  the  southern 
base  of  the  central  Himalaya.   See  Himalaya. 

TARANTELLA,  a  swift,  whirling  Italian 
dance;  so-called  because  it  was  popularly 
thought  to  be  a  remedy  against  the  supposed 
poisonous  bite  of  the  tarantula  spider,  which 
was  said  to  set  people  dancing. 

TARANTISM,      or      TARANTISMUS, 

dancing  disease  (q.v.). 

TARANTO,  ta-ran'td  (Latin,  Tarentum; 
Greek,  Taras),  southern  Italy,  a  city  in  the 
province  of  Lecce,  at  the  northern  angle  of  the 
Gulf  of  Taranto,  on  a  rocky  tongue  of  land 
which  separates  the  ancient  inner  harbor,  a 
sort  of  lagoon  called  the  Mare  Piccolo  (Little 
Sea),  on  the  east,  from  the  open  sea  on  the 
west.  The  side  has  been  made  an  island  by  a 
canal  on  the  southeast,  crossed  by  an  iron 
swing-bridge,  which  admits  the  largest  war 
vessels;  another  bridge  at  the  northwest  end 
also  connects  it  with  the  mainland.  Two  islands. 
Saint  Paolo,  with  a  fort  and  a  lighthouse,  ana 
Saint  Pietro,  guard  the  entrance  to  the  outer 
harbor.  The  streets  are  very  narrow,  the  three 
principal  being  the  Strada  Garibaldi  along  the 
Mare  Piccolo,  inhabited  chiefly  by  fishermen; 
the  Strada  Maggiore,  in  the  heart  of  the  town, 
the  main  business  thoroughfare ;  and  the  Strada 
Vittorio  Emanucle,  along  the  sea-front,  a  fine 
promenade.  The  11th  century  cathedral,  now 
wholly  modernized,  and  the  old  castle  are  the 
chief  objects  of  interest  in  the  town  proper. 
The  Borgo  Nuovo,  a  suburb  on  the  mainland 
to  the  southeast,  occupying  the  site  of  ancient 
Tarentum,  contains  a  large  arsenal  and  naval 
hospital  and  various  harbor  works  have  been 
constructed.  The  fortifications  of  the  town 
have  been  much  strengthened  since  1895. 
There  is  an  export  trade  in  oil,  wine,  licorice, 
fruit,  etc.;  and  coals,  grain,  petroleum,  etc., 
are  imported.  Tarentum  was  founded  by 
Greeks  in  707  b.c,  and  rapidly  became  the  chief 
city  of  Magna  Graecia.  It  was  noted  for  weav- 
ing and  for  the  purple  dye  obtained  from  a 
species  of  mussel.  It  reached  its  greatest  pros- 
perity under  Archytas,  the  philosopher,  in  the 
'4th  century  b.c,  after  which  luxury  and  vice 
caused  it  to  decline.  It  was  compelled  to  seek 
the  assistance  of  Greek  kings  in  its  wars  with 
the  Lucanians  and  when  attacked  by  the 
Romans  it  was  assisted  by  Pyrrhus  of  Epirus. 
In  272  b.c.  however,  it  was  taken  by  the 
Romans  ana  the  conquest  was  repeated  in  209, 
after  the  city  had  supported  Hannibal  in  the 
Second  Punic  War.  It  passed  later  under 
Byzantine  sway,  was  destroyed  by  the  Saracens 
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in  927  a.d.  and  later  belonged  to  the  Norman 
kingdom  in  South  Italy.  In  1861  it  became 
included  in  the  kingdom  of  Italy  and  the 
Italian  government  strongly  fortified  the  place, 
establishing  there  a  torpedo  base.  It  is  now 
one  of  the  four  important  naval  centres  of 
Italy.    Pop.  about  56,000. 

TARANTULA,  a  large  spider  (Lycosa 
tarantula)  with  a  l>ody  about  an  inch  in  length ; 
its  bite  was  formerly  supposed  to  produce  a 
kind  of  frenzy  in  human  subjects  called  tarant- 
ism.  The  nervous  actions  of  those  victims  are 
supposed  to  be  imitated  in  the  wild  musical 
dance  known  among  the  Italians  as  'tarantella.* 
Doubtless  in  some  cases  its  bite  produces  dis- 
agreeable symptoms.  The  species  named  is  a 
native  of  Italy,  but  varieties,  or  closely  allied 
species,  arc  found  throughout  the  south  of 
Europe.  The  so-called  tarantulas  of  Texas 
and  adjacent  countries  are  large  species  of 
My  gale. 

TARANTULA-KILLER,  a  very  large 
burrowing  wasp  (PompUus  formosus)  of  Texas 
and  southwestward,  which  stings  tarantulas, 
depositing  its  eggs  in  their  bodies  and  carrying 
the  paralyzed  spider  off  to  its  nest.    See  Wasps. 

TARAPACA,  ta-ra-pa-ka,  Chile,  a  prov- 
ince in  the  northern  part  of  the  country,  be* 
tween  Bolivia  and  the  Pacific  Ocean.  Area, 
16,689  square  miles.  The  main  range  of  the 
Andes  forms  the  eastern  boundary,  while  a 
lower  range  runs  along  the  coast.  The  entire 
intervening  country  is  a  rainless  desert  trav- 
ersed by  a  few  streams  in  narrow  valleys.  The 
importance  of  the  province  lies  in  its  immense 
deposits  of  nitrate  of  soda.  These  arc  found 
in  the  interior  deserts  and  railroads  arc  built 
from  the  coast  to  reach  them.  There  arc  also 
some  silver  mines  in  the  coast  range.  The 
capital  and  chief  port  is  Iquiquc.  The  prov- 
ince was  occupied  by  Chilean  troops  in  1879 
and  was  ceded  to  Chile  by  Peru  by  the  Treaty 
of  Peace  in  1883.    Pop.  125.961. 

TARASCO,  an  ancient  tribe  of  American 
Indians  which  formerly  spread  over  all  of 
the  Mexican  states  of  Michoacan,  in  Guana- 
juato and  Quarctaro.  The  Tarascos  have  been 
absorbed  largely  in  the  half-breed  population, 
but  Lumholtz  states  that  he  came  across  the 

{>ure  stock  nearly  200,000  strong,  in  18%,  still 
ivinp  in  the  mountains  of  Michoacan.  Ac- 
cording to  their  traditions  they  must  have  come 
from  the  northern  regions,  as  did  the  Xahuat- 
lans.  They  do  not  call  themselves  Tarascos 
but  name  their  tribe  Purcpecha.  In  conse- 
quence of  their  absorption  with  othrr  races 
their  original  customs,  in  mo>t  section*;,  are 
fast  disappearing,  They  never  mention  the 
sun  except  as  Our  Father  Sun  and  they  trans- 
act no  business  nor  will  they  shell  corn  after 
sun-down.  They  worshipped  the  Southern 
Cms*  constellation.  In  each  house  they  place 
in  the  beM  room  pictures  of  a  saint  or  saints, 
which  are  said  to  inhabit  that  room,  while  they, 
nut  of  reverence  to  the  saint,  sleep  in  the 
kitchen;  but  they  allow  strangers  to  ncrupy 
that  room.  The  entire  series  of  their  saints 
is  called  Tata  Pios,  Father  God.  0»pal  in- 
cense is  burned  before  the  hmi«c  deity,  and 
the  visitor,  before  mentioning  the  cause  of  his 
arrival,  first  kisses  the  saint's  picture  The  tribe 
has  a  great  love   for  music  and  almost  every 


individual  has  his  guitar.  They  arc  hard  work- 
ers, especially  the  women,  who  are  badly 
treated.  Like  most  Indian  tribes,  the  Tarascos 
arc  clever  cotters.  Consult  Lumholtz,  K.  S, 
'Unknown   Mexico'    (New  York   1902). 

TARASCO N,  ta-ras-koh,  France,  a  town  in 
the  department  of   Bouches-du- Rhone,  on  the 
left   bank  of    the    Rhone,   opposite    Bcaucairc. 
with   which  it   is  connected   by   a   suspension- 
bridge,  55  miles  north-northwest  of  Marseille!. 
It  is  surrounded  by  walls,  flanked  with  towen 
and  entered  by   three  gates.    The  streets  art 
wide  and  regular  and  one  of  them  is  lined  with 
arcades.    The  principal  buildings  arc   the  old 
castle,    seated    on    a    height    overhanging   the 
river;  the  church,  a  handsome  Gothic  siructurc 
of   the   1 1th  century,  with  a   finely   sculptured 
portal;  the  town-house,  courthouse,  theatre, 
general    hospital    and   public    library.     Woolen 
cloth,    serge,    silk   goods,    hempen    and   cotton 
cloth,  vermicelli,  soap,  starch  and  cordage  arc 
manufactured  and  there  are  also  brandy  dis- 
tilleries,  wax   refineries,   tanneries,   brickworks 
and  building-yards  for  barges.   The  trade  is  in 
wine,    brandy,    oil,    hemp,    wool,    wood,   cual 
medicinal    plants,    lucerne-seed    and    madder. 
Tarascon  is  the  Roman  Tarasco  and  is  an  in- 
teresting type  of  the  mediaeval  town.    It  is  the 
locale   of    Daudet's    'Tartarin    de   Tarascon.' 
Pop.  8,631. 

TARAXACIN,  a  crystallizable  substance 
found  by  Pollex  in  the  milky  juice  of  the  root 
of  the  ordinary  dandelion.  It  is  bitter  and  acrid 
in  taste.  Used  somewhat  as  an  alterative  and 
tonic. 

TARBBLL,  Edmund  C,  American  artist: 
b.  West  Groton,  Mass.,  1862.  He  was  a  pupil 
in  the  Boston  Museum  of  Fine  Arts  and  going 
to  Paris  was  taught  by  Boulanger  and  Le- 
febvre.  In  1900  he  took  the  Clark  prize  at  the 
National  Academy  of  Design;  the  Shaw  Fund, 
Society  of  American  Artists  (1893) ;  medal  at 
the  Columbian  Kxposition  and  other  awards  at 
Philadelphia,  Boston  and  Paris  (bronze  medal 
1900).  In  1906  he  was  elected  to  the  National 
Academy.  For  many  years  he  was  instructor 
at  the  Boston  Museum.  His  pictures  are  dis- 
tinguished by  fine  atmosphere  and  color  and 
the  bold  truthfulness  of  his  outdoor  work 
borders  on  impressionism. 

TARBELL,  Frank  Bigelow,  American 
archaeologist :  b.  Groton,  Mass.,  1  Jan.  1853.  He 
was  graduated  at  Yale  in  1873  and  was  as- 
sistant professor  of  Greek  and  instructor  of 
logic  there  1883-87  and  was  instructor  of  Greek 
at  Harvard  University  1889-92.  He  has  heea 
professor  of  classical  archaeology  in  the  Uni- 
versity of  Chicago  from  1894  and  has  pub- 
lished (The  Philippics  of  Demosthenes'  (1880); 
«A  History  of  Greek  Art>  (1896):  'Catakgne 
of  Bronzes,  etc.,  in  Field  Museum  of  National 
History'    (1000). 

TARBELL,  Ida  Minerva,  American  trice- 
rapher:  b.  Kric  County,  Pa.,  5  Not.  185/. 
She  was  graduated  from  Allegheny  Col- 
lege, Mcadwllc,  Pa.;  was  associate  editor  of 
The  Chautauquan  1883-91;  studied  at  the  Sor- 
bonne  and  College  de  France,  1891-94;  froea 
180-J^  t«>  I'W  was  on  the  editorial  staff  of 
McCturt-'s  Maaasinr;  from  1906  to  1915,  as- 
sociate editor  of  The  American  Magazine.  Her 
publications  include  a  *  Short  Life  of  Napoleon 


TARBV8— TARE 


M7 


tc>  (1895);  (Life  of  Madame  Roland> 
< Early  Life  of  Abraham  Lincoln > 
M.  Davis,  1896)  ;  <Life  of  Abraham 
(1900)  ;  <  History  of  the  Standard  Oil 

p>  (1904)  ;  <He  Kjiew  Lincoln  >  (1908)  ; 

Abraham>  (1909)  ;  <The  Tariff  in  our 

(1911);    <The    Business   of    Being   a 

•  (1913);  <The  Ways  of  Women> 
<New   Ideals   in   Business>    (1916) ; 

l  Men  at  FordV   (1916). 

tBBS,  tarb,  France,  capital  of  the  de- 

t  of  Hautes-Pyr6nees,  25  miles  east  of 

the  Adour,  here  crossed  by  a  handsome 

The  cathedral  is  a  modern  structure, 

on  the  site  of  the  old  castle  of  the 

:>f  Bigorre,  of  whose  territory  Tarbes 

capital;  other  buildings  are  the  church 

t  John,  the  church  ot  the  Carmelites, 

remarkable  spire;  the  prefecture,  occu- 

le  old  episcopal  palace;  the  civil  hos- 

llege  and  barracks.    Leather  and  paper 

iu fact u red  and  the  trade  includes,   in 

to  these  articles,  wine,  iron,  cattle  and 

iral  produce.    Tarbes  is  mentioned  by 

inder  the  name  of  Bigorra.    A  famous 

'as  fought  here  20  Nov.  1814,  the  Eng- 

ting  the  French.    Pop.  of  the  commune, 

IDE,    tard,    Gabriel,    French    philoso- 

Sarlat,  Dordogne,  1843;  d.  Pans,  1904. 
lied  law,  became  juge  d' instruction  in 
re  town  and  held  this  position  for  nearly 
s.  He  began  his  contribution  to  the 
°hilosophique  in  1880  and  between  1882 
4  published  in  it  his  first  studies  of  the 
universal  repetition  and  imitation.     In 

was  called  to  Paris  to  assume  control 
Bureau  of  Statistics  of  the  Ministry  of 

He  relinquished  this  post  in  1900  and 
professor  of  modern  philosophy  in  the 

de  France;  in  that  year,  also,  he  was 
to  the  Institute  of  France.  His  writ- 
al  largely  with  the  laws  that  govern 
i  in  their  social  relations;  how  new 
•e  brought  out,  developed  and  are  ac- 
is  custom.  He  was  a  thorough  believer 
heory  that  99  men  arc  imitators  to  one 
His   studies  in   criminology  contain 

views.  His  publications,  several  of 
lave  been  translated  into  English,  in- 
Les  Lois  de  l'Imitation>  (1890);  <La 
lite     comparee     and     La     Philosophic 

(1891);  <La  Logique  sociale>  (1895); 
>sition  universelle*  (1897)  and  (LesLois 

*  (1898)  ;    (Essais  et  Melanges  Socio- 
;>    '(1895);     <L*Opinion    et    la    Foule> 

^sychologie     Economiquc'     (1901) ; 
ground  Man)   (1905).    Consult  Gabriel 
with  preface  by  Bergson   (1909). 

tDIEU,    tar'dye,    Andr6    Pierre    Ga- 

metlee,  French  publicist  and  administra- 

!2  Sept.  1876.    He  passed  out  first  in  his 

>m  the  Ecole  Normale  and  entered  the 

tic  service,  being  attached  to  the  French 

'  in  Berlin  in  1897.    He  served  a  while 

Foreign  Office  and  as  secretary  in  the 

icy  of  the  Council  of  Ministers  1899- 

le  was  editor  of  the  Revue  des  Deux- 

and    became    foreign    editor    of    the 

He  paid  a  visit  to  the  United  States 

and  recorded  his  impressions  of  that 

in  a  book,  <  Notes  sur  les  Etats-Unis> 

1908).     Of  President  Roosevelt,  whom 


he  interviewed,  he  wrote  then,  *What  particu- 
larly characterizes  his  policy  is  its  essential  and 
emphatic  Americanism,*  an  estimate  corrobo- 
rated by  all  Americans  on  the  death  of  that 
statesman  11  years  later.  M.  Tardieu  entered 
politics  in  the  general  election  preceding  the  out- 
break of  the  war.  He  was  made  chief  censor, 
a  post  he  soon  left  for  active  service  in  the 
trenches.  Incapacitated  by  a  severe  attack  of 
pneumonia,  brought  on  by  exposure,  he  was 
appointed  head  of  the  French  commission  to 
the  United  States  in  1917.  He  labored  at 
Washington  and  elsewhere  for  the  business 
efficiency  of  the  Allies  and  the  co-ordination  of 
their  economic  strength.  Returning  to  France 
shortly  after  the  formation  of  the  Clemenceau 
ministry,  he  later  made  another  important  trip 
to  America  and  subsequently  remained  in  Paris 
as  high  commissioner  for  all  matters  concern- 
ing France  and  the  United  States.  He  was 
the  youngest  delegate  to  the  Peace  Conference 
in  Paris.  He  wrote  several  excellent  books  on 
European  politics;  his  ( Questions  diplomatiques 
de  l'annee  1904)  was  acrowned*  by  the  French 
Academy.  A  remarkable  work  is  his  cLe 
Mystere  d'Agadir,*  dealing  with  Morocco  and 
Germany.  He  also  wrote  <La  Conference 
d'Algcsiras*  and  ( France  et  les  Alliances> 
(Paris  1907). 

TARDIGRADA,  tar'di-gra'da,  a  term  in 
zoology  applied  (1)  to  the  group  of  sloths  and 
(2)  to  a  group  of  microscopic  animals  also 
known  as  water-bears,  which  are  usually  classed 
with  the  Arachnida.  The  water-bears  have  a 
cylindrical  body  bearing  four  pairs  of  short 
clawed  feet,  while  the  mouth  is  furnished  with 
two  stylet-like  rods.  The  nervous  system  is 
much  like  that  of  annelids;  circulatory  and 
respiratory  organs  are  lacking.  These  animals 
are  hermaphrodic,  and  when  the  eggs  are  fer- 
tilized the  .skin  of  the  body  is  shed,  the  eggs 
remaining  in  it.  The  development  is  more  like 
that  of  the  annelids  than  like  that  of  the 
arachnids,  and  the  relation  of  these  animals  to 
the  spiders  is  more  than  doubtful.  The  species 
all  live  in  fresh  water,  being  common  in  moss 
and  fresh-water  algae.  Most  of  the  species  will 
stand  prolonged  (frying  and  will  revive  upon 
being  placed  in  water. 

TARDIVEL,  tar'de-vel,  Jules  Paul,  Cana- 
dian journalist:  b.  Covington,  Ky..  1851;  d. 
1905.  He  went  to  Canada  in  his  17th  year  and 
was  educated  at  Saint  Hyacinth  College.  He 
entered  the  service  of  La  Minerve  and  Le 
Catuadien  and  (1881)  established  La  Verite*  of 
Quebec,  being  its  editor  as  well  as  proprietor 
for  a  lengthy  period.  As  a  staunch  Catholic  he 
propagated  the  creed  in  political  matters,  op- 
posing liberalism  and  Freemasonry.  He  was 
an  advocate  for  entire  independence  of  the 
province  of  Quebec  and  secession  from  the 
Canadian  Confederation.  He  wrote  (Vie  du 
Papc  Pie  IX,  ses  ceuvres  et  ses  douleurs> 
(1878);  <Notes  de  voyage>  (1890);  <Pour  le 
patrie*  (1895),  a  novel  attacking  Freema- 
sonry. 

TARB,  any  of  several  plants.  The  tare 
mentioned  in  the  Bible  (Matt,  xiii,  25)  is  sup- 
posed to  be  darnel  (Lolium  tetnulentutn) ,  since 
the  Greek  word  s^ovia  ("wild  rice*)  is  used  in 
the  oldest  Greek  manuscript.  Darnel  is  related 
to  the  wild  rice  and  eating  its  seeds  was  for- 
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mcrly  supposed  to  produce  stupefaction.  The 
modern  tares  are  all  numbers  of  the  family 
FabacMc.  The  name  is  most  commonly  used 
for  Vicia  sativa,  better  known  in  England  and 
America  as  the  common  vetch.  This  plant  is 
cultivated  to  some  extent  in  Kurope  because  it 
will  thrive  upon  poor  soils  and  produce  forage 
where  other  plants  usually  fail.  Its  yield  is 
small,  but  in  such  places  is  deemed  worth 
while.  It  is  aUo  used  as  a  green  manure  for 
improving  poor  land.  Its  close  relative,  the 
wild  vetch  {V.  hirsuta),  also  loosely  called  tare, 
is  similarly  named  and  used,  but  it  is  more 
often  ranked  as  a  weed. 

TARE,  in  commercial  technology,  is  an  al- 
lowance for  the  outside  packages  of  goods 
which  cannot  be  packet!  without  detriment, 
which  is  deducted  from  the  weight  if  he  buys 
by  the  pound.  Obviously  the  papers,  threads, 
bands,  etc.,  that  enclose  or  bind  any  goods  im- 
ported loose  cannot  be  conveniently  separated 
for  weighing  nor,  in  many  cases,  can  casks  or 
chests  be  weighed  separately  from  their  con- 
tents. 

TARENTUM,  ta-ren'tiim.  Pa.,  borough  in 
Allegheny  County,  on  the  Allegheny  River,  and 
on  the  Pennsylvania  and  the  Allegheny  Valley 
railroads,  about  20  miles  northeast  of  Pitts- 
burgh. It  is  in  an  agricultural  and  coal  mining 
region.  The  chief  manufacturing  establish- 
ments are  paper  mills,  glass  factories,  found- 
ries, machine  shops,  flour  mills  and  planing 
rnills_  It  is  a  typical  manufacturing  town  ana 
its  65  factories  turn  out  alxntt  $3,000,000  in 
products  annually.  There  are  hanks  and  news- 
papers. The  educational  institutions  are  a  pub- 
lic high  school,  public  and  parish  elementary 
schools  and  a  public  library.    Pop.  7,414. 

TARENTUM.    See  Tahanto. 

TARGUM,  the  translation  of  the  Old  Tes- 
tament Scriptures  into  Aramaic.  This  version 
originated  at  a  time  when  Hebrew  had  given 
way  to  Aramaic  as  the  popular  language  of  the 
Jews.  The  need  of  explaining  the  old  Scrip- 
tures to  the  people  after  their  subjugation  by 
the  Persians  is  suggested  by  Xchcmiah  viii,  8, 
where  we  read  that  Ezra  read  the  law  to  the 
people,  while  it  was  interpreted  by  his  assist- 
ants, interpreters  -  Mcturgcmans  as  they  were 
called.  As  the  Targum  was  not  committed  to 
writing,  little  of  it  has  survived.  There  are 
indeed  three  Targum<  of  the  Pentateuch  and 
one  of  the  Prophets,  as  well  as  of  the  Psalms, 
lob,  Proverbs,  the  Song  of  Songs.  Ruth. 
Lamentations.  Esther  and  EccloMastes.  The 
Targum  is  not  of  much  critical  value,  but 
throws  considerable  light  on  the  life  of  the 
lew-  at  the  time  it  w;^  composed.  Consult 
lleriimr.  A.  'Targum  Oniale<»  r  IWrliii  1«W)  ; 
Lai'ardt'.    '  Prophet;**  ('haldain1    (Leipzig  1872). 

TARIFF.  The  taxation  of  goods  by  the 
imposition  «»f  cu**  oms  duties  upon  passing  the 
national  buiiiidarx  line  or  ^ome  fixed  point  is 
an  ana*  tii  method  of  raiding  revenue.  The 
earln-M  fi.nn  of  ibis  t.i\  »;i>  piobuHv  the 
tran-it  du:\  imposrd  on  goods  pacing  through 
a  <h«tiic!  mid  w.is  juMiti<<l  as  ;i  p.i\rnent  for 
protei  tiiiii  or  i--r  -penal  I'.icihlii.  *.  The  ex- 
port duty.  hwi»l  -n  k-iMiiU  as  ibey  leave  the 
taxing  leiritoiy,  » .iim-  next  in  historical  order. 
What  in  tact  could  be  more  just,  it  was  thought. 


than  a  tax  upon  goods  of  whose  use  the  hone 
community  would  be  deprived  and  the  bunks 
of  which  would  be  borne  by  the  foreign  con- 
sumer.    Finally  there  developed  import  duties 
which   are   made   use  of   in   practically  every 
civilized  state  to-day.    Transit  duties  have  dis- 
appeared as  a  form  of  national  finance;  export 
duties  arc  of  fiscal  importance  to-day  only  n 
Turkey  and  India.    But  import  duties  contribute 
a    large    though    variable    proportion    of    the 
icvenues  of  the  United  States  and  of  the  lead- 
ing European  states.    In  the  United  States  be- 
fore  the   imposition  of    the   income    tax  they 
made   up   nearly   one-half   of   the    Federal  re- 
ceipts; before  the  Kuropcan  War  they  consti- 
tuted al>oiu  one-half  of  the  net  receipts  of  the 
German  Empire ;  about  one-quarter  of  the  total 
revenues  of  England;  and  about  15  per  cent 
of  those  of  France  and  Italy. 

Among    the   civilized    nations    of    antiquity 
tariffs    for    revenue    purposes    were    generally 
used.     The    Greeks,   and    more    especially  the 
Athenians,    levied    customs    duties    upon   both 
imports  and  exports,  the  usual  rate  being  about 
2  per  cent.     The   Roman   state   also   resorted 
regularly  to  this  form  of  taxation.     With  the 
breakdown   of   centralized   government  during 
the  Middle  Ages  the  feudal  lords  claimed  the 
right  of  imposing  transit  duties  on  all  goods 
passing   through    their   domains,    nominally  as 
a  payment  for  protection.     When  feudalism  m 
turn  gave  way  to  strong  monarchies  the  rights 
of  the  lords  in  this  regard  were  exercised  by 
the    kings    and    to    local    tariffs    were   added 
national  ones.     Every   European  country  was 
covered  with  a  network  of  customs  line*  which 
greatly  hindered  trade,  hut  were  not  produccre 
of    commensurate    revenues.      The   history  of 
modern  tariff  legislation  has  been  the  shuph- 
fication  of  this  complicated  system. 

In  England  a  complex  system  of  import  and 
export  duties  had  slowly  developed  by  the  con- 
stant addition  of  new  objects  of  taxation  and 
by  the  confusing  practice  of  assigning  the 
proceeds  of  each  new  duty  to  a  different  "anr- 
pose  or  fund.  In  1787  Pitt  consolidated  al 
of  the  tariff  duties  into  one  general  fund.  Al 
this  time  about  1,200  articles  were  subject  to 
import  duties  and  about  50  to  export  duties. 
The  next  step  in  the  direction  of  simplifica- 
tion of  the  tariff  was  effected  in  1824  by  Hnskb- 
sou,  who  alK)lishcd  most  of  the  export  duties* 
freed  raw  materials  of  their  burdens  and  con- 
solidated a  mass  of  tariff  acts.  The  real  be- 
ginning of  modern  English  free  trade  was 
made  during  the  period  1842-60,  when  sonv 
l>&  articles  were  placed  on  the  free  list.  Prac- 
tically the  only  articles  upon  which  import  un- 
ties were  collected  after  I860  were  sugar,  cocoa, 
coffee,  chicory,  dried  fruit,  tea,  tobacco,  wine, 
beer  and  spirits.  In  spite  of  the  decrease  in  the 
number  of  dutiable  articles  the  rctuiucs  from 
the  few  remaining  ones  steadily  inert 
a  corresponding  reduction  in  cost  and  tii 
neat  ion  of  administration.  With  the  ii 
competition  of  German  and  American 
facture*.  especially  since  about  1900,  a 
in  favor  of  protection  has  arisen  in  some  anar* 
ters.  Since  the  outbreak  of  the  European  War 
this  movement  has  taken  the  form  of  a  de- 
mand for  preferential  treatment  of  the  colonies. 

In  Krautu;  the  diverse  and  multifarious  atv- 
viiu  ial  tariffs  were  swept  away  in  1790  and  the 
following  year  a  common  and  uniform  tarif 
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foreign  countries  was  established.    For 

time  France  now  had  economic  unity. 
were  at  first  moderate,  but  under 
11  they  were  made  highly  protective, 
i  which  was  continued  under  the  Resto- 
nd  extended  to  agriculture  as  well  as 
tares.    Under  the  monarchy  of  Louis 

the  government  was  administered  in 
rest  of  the  middle  class  and  conse- 
nt) changes  were  made  in  this  policy. 
h  the  establishment  of  the  empire  a 
>eral  policy  was  introduced  which  cul- 
in  the  Commercial  Treaty  of  1860  with 
.  By  1881  the  pendulum  had  swung 
ther  direction  again,  and  the  new  tariff 

year  was  much  more  protective.  A 
ater  protection  was  extended  to  agri- 
and  since  that  time  France  has  main- 
.  policy  of   all-around  protection  and 

self-sufficiency, 
l^s    tariff    policy   has   moved   along 
different  lines.    At  the  beginning  of 

century  the  present  German  Empire 
group  of  mutually  antagonistic  states 
s  their  tariff  relations  were  concerned, 
at  problem  was  to  unite  them  under  a 

external  tariff  and  to  abolish  the  local 
e  tariffs.  This  was  finally  accomplished 
le  leadership  of  Prussia  by  the  Zoll- 
vhich  continued  from  1834  to  the  es- 
ent  of  the  German  Empire  in  1871, 
>mplete  economic  unity  was  effected, 
ffs  under  the  Zollverein  had  been  mod- 
d  now  they  moved  still  further  in  the 
i  of  free  trade,  but  in  1878  a  change 
le  to  protection  which  has  since  been 
further,  covering  agriculture  as  well 
factures.  The  tariff  has  been  made  to 
riitical  ends  as  well  as  industrial  and 
rposes  in  Germany. 

le  United  States  customs  duties  have 
»d  from  the  earliest  colonial  period, 
every  colonial  assembly  levied  import 
>r  its  own  treasury  in  addition  to  those 

by  Great  Britain  in  the  execution  of 
igation  Acts.  They  seem  to  have  been 
>r  sumptuary,  retaliatory  or  protective 
;  quite  as  much  as  for  fiscal  ends. 
gonial  tariffs  have  been  classified  un- 

following  four  heads:  (1)  tonnage 
r  taxes  on  shipping;  (2)  export  duties 
co  and  other  colonial  staples;  (3)  im- 
ies  on  slaves ;  (4)  regular  tariff  sched- 
vhich  wines  and  liquors  were  the  most 
it  items.  These  duties  were  generally 
valorem  duties  ranging  from  1  to  5 
:,  but  even  with  these  rates  seem  to 
m  largely  evaded. 

tional  tariff  act  was  made  possible  by 
>tion  of  the  Constitution  and  the  first 
legislation  by  Congress  was  the  passage 
y  1789  of  such  an  act.    The  main  pur- 

this  was  revenue,  but  protection  was 
ended  to  certain  industries  which  it 
red  to  encourage,  as  glass  and  earthen- 
'he  average  rate  of  duty,  however,  was 
ig  about  8}4  per  cent,  but  in  those  days 

was  a  more  effective  barrier  than  it 
f.     No  important  changes  were  made 

Act  of  1816,  but  in  the  meantime  the 
>  and  Non-intercourse  acts  and  the  War 

which  had  interrupted  foreign  trade, 
:d  into  being  manufactures  of  which 
low   felt  care   should   be   taken.     Ac- 


cordingly this  tariff  act  gave  a  substantial  meas- 
ure of  protection  to  those  industries  most  ex- 
Sosed  to  foreign  competition,  namely,  textiles, 
ats,  cabinet  wares,  leather  and  paper.  By 
1824  other  industries  were  demanding  protec- 
tion such  as  iron,  wool,  hemp,  glass  and  lead 
and  a  general  revision  was  made  in  the  tariff, 
resulting  in  a  raising  of  rates  throughout  the 
list  but  especially  in  the  case  of  the  articles 
named.  For  the  next  few  years  there  was  con- 
tinuous agitation  of  the  tariff  question,  led 
by  the  woolen  manufacturers  who  wished 
further  protection.  A  convention  of  the 
friends  of  protection  was  held  in  Harrisburg 
in  1827  and  systematic  propaganda  was  carried 
on.  The  result  was  the  tariff  of  1828  which 
granted  the  highest  protection  yet  accorded  in 
any  act,  the  chief  beneficiaries  being  the  cot- 
ton and  woolen  industries.  This  ^tariff  of 
abominations, a  as  it  was  called,  caused  intense 
opposition  both  in  the  North  and  in  the  South, 
and  it  was  replaced  in  1832  by  a  more  moderate 
act  which  eliminated  the  worst  features  of 
the  previous  tariff  and  put  the  duties  back  at 
about  the  point  where  they  were  in  1824. 

The  opposition  of  the  South,  however,  was 
too  great  to  be  appeased  by  any  half-way  meas- 
ures and  in  the  next  year  it  flamed  out  in 
nullification.  South  Carolina  declared  the 
Tariff  Acts  of  1828  and  1832  null  and  void 
and  not  binding  upon  the  State  or  its  citizens. 
In  order  to  placate  the  opponents  of  protection 
and  at  the  same  time  prevent  too  sudden  and 
radical  a  revision  of  duties,  Clay  introduced  the 
so-called  Compromise  Tariff  of  1833.  This  pro- 
vided for  a  gradual  reduction  of  all  duties  over 
20  per  cent  to  a  20  per  cent  level  by  an  annual 
excision  of  one-tenth  per  cent  until  1842  when 
they  were  all  to  be  placed  at  that  point.  This 
agreement  was  carried  out  and  the  reductions 
took  place  according  to  schedule.  Hardly  had 
this  been  effected,  nowever,  than  the  protec- 
tionists seized  upon  the  decline  in  revenues 
which  had  followed  the  panic  of  1837  as  an 
excuse  for  another  revision  of  the  tariff,  this 
time  in  the  direction  of  much  higher  duties; 
in  general,  the  Act  of  1842  returned  to  about 
the  level  of  the  Act  of  1832.  By  1846  good 
times  had  returned,  there  was  a  surplus  in  the 
treasury  and  a  Democratic  President  and  Con- 
gress were  in  office.  They  decided  to  make  a 
radical  change  in  the  tariff  policy  which  they 
enacted  into  law  in  the  Act  of  1846.  This  has 
often  been  called  a  free  trade  tariff,  but  it 
still  retained  a  considerable  protectionist  flavor 
although  the  rates  on  the  great  bulk  of  com- 
mercial products  were  reduced  to  between  15 
and  30  per  cent.  The  next  few  years  were 
years  of  unparalleled  business  prosperity  and 
commercial  expansion  and  the  revenues  from 
import  duties  increased  by  leaps  and  bounds. 
The  need  of  a  reduction  of  revenue  was  so 
obvious  that  in  1857  another  tariff  measure 
was  enacted  lowering  many  of  the  duties  and 
enlarging  the  free  list.  Before  this  act  was 
fairly  in  effect,  however,  the  panic  of  1857  cut 
down  importations  to  such  an  extent  that  a 
deficit  resulted  and  accordingly  in  1861  the 
previous  duties  were  restored^ 

When  the  Civil  War  broke  out  the  necessity 
for  revenue  outweighed  all  other  considera- 
tions. Heavy  excise  duties  were  placed  upon 
domestic  manufactures  and  to  compensate  these 
the  import  duties  were  raised  correspondingly 
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and  in  some  cases  a  little  more.  This  was 
done  in  1862,  the  average  rate  being  raised  to 
37  per  cent.  The  same  procedure  was  fol- 
lowed again  in  1864  except  that  a  somewhat 
greater  amount  of  protection  was  granted,  the 
average  rates  being  increased  by  this  act  to 
47  per  cent.  After  the  war  efforts  to  reduce 
the  tariff  to  the  ante-bellum  basis  met  with 
resistance  from  the  protected  interests  and  prac- 
tically nothing  was  done  until  1870.  In  that 
year  the  duties  on  articles  like  tea,  coffee, 
wine,  sugar,  molasses  and  spices,  which  did 
not  affect  domestic  industries,  were  reduced. 
Again  in  18/2  a  general  revision  was  avoided 
by  making  a  10  per  cent  horizontal  reduction 
of  all  duties  and  abolishing  entirely  those  on 
tea  and  coffee  and  a  few  other  articles.  The 
loss  of  revenue  resulting  from  the  sacrifice  of 
duties,  amounting  to  about  $20,000,000  from  tea 
and  coffee,  and  the  shrinkage  of  other  receipts 
as  a  result  of  the  panic  of  1873,  resulted  in  a 
deficit  of  about  $50,000,000  and  in  1875  the  10 
per  cent  horizontal  reduction  was  repealed. 
The  period  of  depression  came  to  an  end  about 
1878  and  with  the  return  of  prosperity  a  sur- 

Flus  began  to  heap  up  in  the  treasury  again, 
n  1882  a  tariff  commission  was  appointed  to 
propose  changes,  but  their  recommendations  for 
a  reduction  of  the  tariff  were  rejected  by  Con- 
gress. Internal  revenue  duties  were  abolished 
or  reduced,  but  the  import  duties  were  on  the 
whole  increased. 

This  action  called  forth  strong  protest 
from  the  Democrats,  and  in  1887  President 
Cleveland  brought  the  issue  to  a  head  by  a 
vehement  message  urging  tariff  reform  and  the 
necessity  of  reducing  the  surplus.  Up  to  this 
time  the  .surplus  re  venues  had  been  applied  to 
the  pa>ment  of  the  debt,  but  all  available  bonds 
had  now  been  paid.  The  Pcmocraiic  House 
passed  the  Mills  bill  providing  for  a  general 
reduction  of  the  tariff,  but  the  Republican 
Senate  replied  by  proposing  further  cuts  in 
internal  revenue  duties.  In  the  ensuing  elec- 
tions the  Republicans  were  victorious  and  pro- 
ceeded to  solve  the  problem  of  the  surplus  by 
the  double  process  of  spending  it  and  raising 
the  import  duties  by  the  Mc Kinky  Act  so  as 
to  discourage  importations.  Kxtravagant  pen- 
sion legislation  was  inaugurated  and  a  bounty 
of  two  cents  a  pound  given  to  domestic  sugar 
producers;  at  the  same  time  imported  sugar 
was  admitted  free,  thus  sacrificing  an  annual 
revenue  of  $56,000,000.  These  actions  effectually 
removed  the  surplus  and  indeed  paved  the  way 
for  a  deficit,  which  occurred  when  the  panic 
of  1893  broke  upon  the  country.  The  Demo- 
cratic tariff  of  1H'J4  reduced  the  duties  on  many 
protected  commodities,  added  to  the  tuv  list, 
restored  the  duty  on  sugar  and  provided  tor  an 
iiu-oim-  tax.  The  failure  uf  the  income  tax 
M-r I  ion.  however,  by  being  declared  imonistitu- 
timial.  and  '.In-  Cuntinuim:  depression  led  to 
emb.irras^iiiL'  deficit"*,  and  when  the  Republi- 
can* weir  rt  turned  to  power  in  l8'Jf>  they 
prompt  I  v  re\er»ed  this  policy  by  the  passage  of 
the  I>iiik.vli-\  T.inlf  in  IN1*/.  rai*tm;  the  in-neral 
a\crak!c  «••"  duties  to  the  highest  point  since 
the  <  i\sl  War.  namely.  57  per  cent.  This  wa* 
an  increase  t:  .in  .*7  per  cent  in  1SK3  ami  4!'5 
per  rent   in    l*'*' 

The    tariff    m-w     lemained    undisturbed    for 
12  years,  but   dissatisfaction   with   the  existing 


duties  grew  strong,  especially  with  the  b..:drn* 
on  raw  materials  and  the  favors  to  monopoliied 
industries.     Kfforts  were  made  within  the  Re- 
publican   party    itself,    especially    by    members 
representing  tne  Middle  West,  "to  secure  a  re- 
vision of  those  duties  favorable  to  the  trust*, 
though   without   success,  but   finally  in   1TO  i 
campaign  pledge  was  made  by  this  partv  to  re- 
vise the  tariff.     The   Payne- Alclricn   Tariff  of 
1009   was   an    attempt    to    redeem    this   pledge. 
but  the  protected  interests  succeeded  in  prevent- 
ing any  serious  reductions  in  schedules.     Tim 
repudiation  of  party  pledges  led  to  an  insur- 
gent movement  which  found  expression  in  the 
Progressive    party   and    swept    the    Democrats 
into  power  at  the  next  election.     The  Under- 
wood Tariff  of  1913  made  important  changes, 
especially  in  the  iron  and  steel  schedules;  fret 
wool    was    provided    for,   a   gradual    reduction 
of  the  sugar  duty  with  ultimate  free  sugar,  and 
in  general  free  raw  materials  for  manufactures 
The  outbreak  of  the  European  War  the  follow- 
ing year  necessitated  the  suspension  of  the  re- 
duction of  sugar  duties,  thus  saving  a  revenue 
of    some   $45,000,000   a    year.     The   etit>rmoiis 
revenues    needed    to    defray   our   expenditures 
since  the  entry  of  the  United  States  into  the 
war  have  been  provided,  as  in  the  case  of  the 
Spanish  War  in  1898,  by  increasing  the  internal 
revenue  taxes  and  by  income,  inheritance  and 
excess  profits  taxes.     An  expert  tariff  commis- 
sion was  provided  for  by  the  War  Revenue  An 
of  8  Sept.  1916,  which  it  is  expected  will  sop- 
ply  the  machinery  and  the  information  for  tne 
scientific  solution  of  the  difficult  problems  of 
tariff  adjustment  after  the  war. 
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History*  (London  1904);  Bolles.  A.  S..  'fi- 
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TARIFF  ADMINISTRATION  IN  THB 

UNITED  STATES.  The  administration  of 
the  tariff  laws,  which  comes  within  the  prov- 
ince of  the  Treasury  Department,  is  di reedy 
under  the  care  of  the  Secretary  of  the  Treasury 
and  one  of  his  assistant  secretaries.  The  ra> 
cbinery  furnished  by  the  department  and  the 
government  for  its  execution  is  comprehen- 
sive, complicated  and  far-reaching.  AH  articles 
imported  must  follow  a  certain  prescribed  v& 
i:nchanLreable  routine  which  begins  with  the  re> 
(jiiinmrnt  uf  a  certificate  of  value  made  before 
a  United  States  consular  office  abroad,  for 
every  shipment  of  foreign  merchandise  des- 
tined tor  entry  into  the  United  States.  The 
exact  methods  of  entry  of  goods,  the  vain- 
tit >n  t it'  the  same,  their  classification  and  the 
rate  •  r  duties  to  be  paid,  in  each  case,  ire 
minutely  and  exhaustively  prescribed;  and  pro- 
vi Men  is  made  for  appeal  against  the  interpre- 
tation •  •(  the  Tariff  Law.  the  classification  of 
articles,  the  tariff  charges  or  duties  and,  in  fact, 
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it  injustice  or  irregularity  that  may 
connection  with  the  administration  of 
'.  This  system  of  appeal  is  very  elabo- 
[  is  at  the  service  of  the  importers 
government  alike.  Naturally  the  tariff 
ration  takes  charge  of  the  collection 
This  it  does  directly  notwithstanding 
that  the  extent  and  importance  of  the 
luties  would  seem  not  only  to  justify 
emand,  as  in  the  case  of  the  internal 
a  separate  customs  bureau.  The  di- 
f  the  country  into  customs  districts 
s  the  collection  of  customs  through  the 
ports  of  entry.  These  ports  of  entry 
lselves  subject  to  strict  routine  regu- 
nd  are  provided  each  with  an  adminis- 
taff  adequate  to  its  needs.  This  staff, 
larger  and  more  important  ports  of 
ncludos  a  collector,  appraiser,  sun- 
augers,  inspectors,  a  naval  officer  and 
in  accordance  with  the  importance  of 
By  law  no  goods  destined  for  im- 
>  the  country  may  be  presented  at  any 
ice  than  one  of  these  ports  of  entry, 
ie  government  has  provided  for  the 
and  warehousing  of  goods  for  the 
or  for  longer  periods  of  time  in  case 
>rter  should  not  wish  to  make  use  of 
s  imported.  The  latter  may  defer  the 
of  duties,  if  he  so  desire,  until  it  is 
nt  for  him  to  take  the  goods  out  of 
shouse.  The  unloading  of  all  goods 
for  importation  must  be  done  under 
irvision  of  the  customs  officials  and 
shed  within  a  certain  specified  time, 
facilitated  by  the  requirement  which 
rom  every  vessel  arriving  at  a  port 
from  a  foreign  country,  a  manifest  of 
re  of  the  cargo,  the  names  of  the  con- 
ports  of  shipment  and  other  informa- 
i  like  nature,  which  must  be  submitted 
revenue  officers  before  reaching  the 
so  desired,  and  delivered  to  the  collec- 
n  reaching  port,  in  order  to  secure 
lit  to  take  possession  of  the  cargo, 
;  presentation,  by  the  consignee,  of  a 
and  detailed  statement  of  the  value 
ire  of  the  goods.  This  statement  or 
forms  the  basis  on  which  the  duty 
by  the  appraisers  and  the  port  collec- 
case  the  consignee  is  dissatisfied  with 
aisement,  a  new  one  may  be  ordered, 
se  this  is  denied  at  the  port,  an  appeal 
made  to  the  board  of  general  apprais- 
.  reconsideration  of  the  valuation.  The 
States  Court  of  Customs  Appeals 
appeals  as  to  classification  and  other 
natters.  This  permits  the  remedy  of 
md  injustices  of  all  kinds  in  the  ad- 
ion  of  the  tariff  laws  and  regula- 
id  this  makes  the  United  States  tariff 
ration  very  efficient  and  just  to  all. 
lector  receives  the  duties  and  pays 
er  to  the  Treasury  Department.  (See 
administration).  Consult  Bolles,  A.  S., 
al  History  of  the  United  States } 
Dewey,  D.  R.(  financial  History  of 
:ed  States)  (1903) ;  Goss,  J.  D.,  <His- 
Tariff  Administration  in  the  United 
(1891). 

IFF  LAWS,  the  various  enactments  of 
i,  extending  from  1789  to  1913,  to  regu- 
ort  duties.    Those  of  recent  date  are: 


The  Morrill  Tariff  Act  (1861)  ;  McKinley  Tariff 
Act  (1,890);  Wilson-Gorman  Tariff  (1894); 
Dingley  Tariff  Act  (1897);  Payne-Aldrich 
Tariff  Act  (1909);  Underwood  Tariff  Act 
(1913).  See  Tariff  Administration  in  the 
United  States. 

TARIJA,  ta-re'ha,  Bolivia,  the  capital  of 
the  department  of  the  same  name,  situated 
among  the  mountains  near  the  Argentine  fron- 
tier and  having  an  area  of  31,567  square  miles. 
It  lies  on  a  fertile  mountain  plain  and  has  a 
pleasant  climate.  The  town  has  a  handsome 
church,  and  there  is  considerable  transit  trade 
with  Argentina.  Pop.  of  town,  about  10,000; 
department,  about  165,000. 

TARIM,  ta-rem',  central  Asia,  a  river  of 
East  Turkestan,  formed  by  the  confluence  of 
the  Aksu,  Yarkand  and  Khotan-Darya  at  the 
southern  base  of  the  western  Tyan-Shan 
ranges,  60  miles  southeast  of  Aksu.  Thence 
it  flows  east  and  finally  southeast,  losing  itself 
in  the  group  of  lakes  and  salt  marshes  known  as 
Lob-nor,  at  the  northern  base  of  the  Kuen-Lun 
range.  With  its  main  headstream,  the  Yar- 
kand, the  Tarim  River  encircles  the  vast  des- 
ert plain  of  Turkestan,  receiving  nearly  all  its 
tributaries  from  the  surrounding  mountains  on 
its  left  bank.  The  Tarim  and  its  basin  were 
first  thoroughly  explored  and  mapped  bv 
Hedin,  during  the  last  years  of  the  19th 
century. 

TARKINGTON,  (Newton)  Booth,  Amer- 
ican novelist:  b.  Indiana,  29  Julyl869.  He  was 
graduated  from  Princeton  in  1893  and  his  first 
novel,  <The  Gentleman  from  Indiana*  (1899), 
attracted  widespread  and  favorable  attention. 
Thenceforth  he  followed  literature,  with  the 
exception  of  serving  one  term  in  the  Indiana 
legislature  in  1903.  His  next  works  were 
< Monsieur  Beaucaire>  (1900)  ;  <The  Two  Van- 
revels>  (1902);  <Cherry>  O903)  ;  <The  Beau- 
tiful Lady>  (1905)  ;  <The  Conquest  of  Canaan> 
(1905);  <Gust  of  Quesmay)  (1908);  <Beauty 
and  the  Jacobin>  (1911);  <The  Flirt>  (1913); 
<Penrod>  (1914);  'Seventeen*  (1916);  <Tur- 
moil>  (1917);  <Robert  Cortes  HoIliday> 
(1918)  ;  <The  Magnificent  Ambersons>  (1918). 
He  has  also  written  several  plays,  the  most 
successful  being  ( Monsieur  Beaucaire)  (after 
the  novel),  in  which  he  collaborated  with 
Harry  L.  Wilson. 

TARKIO  (tar'ke-6)  COLLEGE,  located 
at  Tarkio,  Mo.  It  was  established  by  private 
initiative  in  1883  under  the  name  of  Tarkio 
Valley  College  and  Normal  Institute.  A  new 
charter  was  obtained  in  1884  by  which  the  name 
was  changed  to  Tarkio  College  and  the  institu- 
tion came  under  the  control  of  the  United 
Presbyterian  Church.  The  college  has  been 
from  the  first  coeducational.  Its  organization 
includes  a  collegiate  department,  a  normal  de- 
partment, a  preparatory  department,  a  musical 
department  and  a  commercial  department 
The  collegiate  department  offers  two  courses 
leading  to  a  degree,  the  classical  (degree  of 
A.B.),  and  the  scientific  (B.S.),  and  a  third 
course,  the  literary,  for  the  completion  of 
which  a  diploma  is  granted;  this  latter  omits 
one  year  of  the  work  of  the  scientific  course. 
The  normal  course  occupies  four  years;  stu- 
dents are  allowed  to  pursue  the  studies  they 
most  need.    Students  in  both  this  and  the  com- 


87* 


TARLAC  —  TARPAULIN 


mcrcial  department  can  take  additional  studies 
in  any  of  the  coll  opiate  courses.  Bible  study 
is  a  part  of  the  curriculum  in  the  preparatory 
and  collegiate  courses.  The  college  has  a 
campus  of  20  acres  a  little  above  the  town ;  the 
chief  buildings  are  the  main  building,  Marshall 
Hall  (women's  dormitory)  and  Gentlemen's 
Hall.  In  1901  David  Rankin  gave  $53,000  to- 
ward the  increase  of  the  permanent  endowment, 
and  the  productive  funds  were  in  1917  $163,000. 
The  library  in  1917  contained  8,300  volumes; 
the  students  numbered  235  and  the  faculty  23. 

TARLAC,  tar'liik,  Philippines,  (1)  Pueblo, 
capital  of  the  province  of  Tar  lac,  Luzon,  on 
the  Bolso  River  at  the  point  where  its  name 
changes  to  Tarlac,  and  on  the  Manila  and  Da- 
gupan  Railroad.  73  miles  northwest  of  Manila. 
In  addition  to  the  railroad  it  has  excellent  high- 
way facilities,  and  is  the  centre  of  trade  for 
the  surrounding  country.  Pop.  12,340.  (2) 
An  interior  province  in  the  southwestern  part 
of  northern  Luzon,  bounded  on  the  north  by 
Pangasiuau,  on  the  cast  by  Nucva  Ecija,  on 
the  south  by  Pampanga  and  on  the  west  by 
Zamhales;  area.  1.295  square  miles.  In  shape  it 
is  approximately  square,  measuring  37  miles 
from  north  to  south  and  39  miles  from  east  to 
west ;  the  eastern  nart  is  level,  while  the  west- 
ern part  includes  the  eastern  slopes  of  the  Cor- 
dillera de  Cahusctan,  the  highest  peak  being 
Mount  Iba,  1,604  feet.  The  province  is  watered 
by  numerous  rivers.  Rice  is  the  most  import- 
ant product ;  .sugar  is  also  raised  in  large  quan- 
tities, and  tobacco  and  corn  on  the  higher  levels. 
The  forests  arc  valuable,  and  the  timber  is 
easily  obtained  on  account  of  the  numerous 
rivers,  and  their  proximity  to  the  forest  lands. 
There  are  a  few  mechanical  industries  for  do- 
mestic Use  only.  The  province  is  traversed  by 
the  Manila  and  Dagupan  Railroad,  the  main 
highways  and  numerous  lesser  roads;  the  rivers 
also  are  navigable  for  native  boats,  so  that  the 
facilities  for  trade  arc  excellent.  Pop.  about 
135,000. 

TARLATAN,  a  thin  and  fine  species  of 
open,  transparent  muslin,  mostly  used  for 
women's  wear,  originally  esteemed  as  high 
grade,  but  later  deteriorated.  The  chief  scat 
of  the  manufacture  is  Tarare,  in  France. 

TARLETON,  Sir  Banastre,  English  sol- 
dier in  the  Revolution:  b.  Liverpool,  1754;  d. 
Leintwardine,  Shropshire,  25  Jan.  1R33.  In 
1775  he  entered  the  Knglish  army  as  cornet  in 
the  king's  dragoon  guards,  and  obtained  leave 
to  accompany  Lord  Cornwallis  to  North  Amer- 
ica, as  volunteer.  He  was  present  with  Clin- 
ton's army  at  the  attack  on  Charleston  and 
other  operations,  then  served  with  Sir  William 
F.rski lie's  ca\alry.  attacking  and  capturing  New 
York  (September  I77f>>,  Fort  Washington  and 
Fort  Lee  in  November.  He  commanded  the  ad- 
vance guard  under  Harcourt  ami  captured 
(ieneral  Lee  (13  December)  and  was  present  in 
operation*  around  Brunswick,  Princeton  and 
Trenton  (1777).  In  17X0  he  foutrht  around 
Charhston  capturing  (by  surprise)  three  regi- 
ments of  American  cavalry  with  their  stores, 
just  before  the  capitulation  of  Charleston.  He 
aided  in  the  cap'ure  of  Camden.  In  the  South 
be  h.ttl  to  rein-.ii.  after  Morgan's  victory  at 
Cowpeti*.  to  Hamilton  Ford.  Joining  Leslie  in 
January  1780  they  returned  and  successfully  at- 


tacked Morgan.  Rut  in  spite  of  Tarlcton'-  nu- 
merous successes  the  attactcs  of  Lafayette  «nd 
Wayne  rendered  the  Cornwallis  position  hope- 
less and,  with  the  surrender  to  Washington, 
Tarlcton  returned  to  Kngland  (1782)  on  parole. 
He  was  made  lieutenant-colonel  of  light  dragoons 
in  December,  then  entered  Parliament  (1750) 
representing  Liverpool,  retaining  his  scat  t3 
1807.  In  1807  he  was  again  elected  to  sit  til 
1812,  giving  his  seat  to  Canning.  He  was  pro- 
moted (1790)  to  colonel,  then  to  major-general 
(1704)  and  lieutenant-general  (1801).  After 
several  short  commissions  to  Ireland  and  else- 
where he  was  made  (1808)  governor  of  Ber- 
wick and  Holy  Island.  In  1812  he  was  pro- 
moted to  general  and  was  created  baronet  n 
1815.  He  was  certainly  a  clever,  daring  and 
successful  leader  of  cavalry,  but  history*  would 
give  him  the  blame  for  unnecessary  cruelty, 
resorting  at  times  to  butchery.  He  wrote 
( History  of  the  Campaigns  of  1780  and  1781  in 
the  Southern  Provinces  of  North  America1 
(London  1787). 

TARN,  tarn  (ancient  Tarnis).  a  river  of 
France,  which  rises  on  the  south  slope  of 
Mount  Lozere,  near  Florae,  in  the  department 
of  Lozere.  It  flows  west-southwest,  crosses  the 
departments  of  Avcryron  and  Tarn,  patting 
Alby,  turns  northwest  through  H ante-Garonne 
into  Tarn-ct-Garonne,  where  it  passes  M  on  un- 
ban, turning  almost  due  west,  passes  Moi*«ac 
and  joins  the  Garonne  on  the  right  a  few  miles 
below.  Its  whole  course  is  230  miles,  of  which 
about  100  miles,  beginning  at  Alby,  are  navi- 
gable. 

TARNOPOL,  tar'no-pol,  Austria,  town 
Galicia.  on  the  left  hank  of  the  Screth,  80       » 
cast -south  east   of    Lemberg,   near    the   Rus 
border.    It  has  a  Roman  Catholic  and  a  Gi 
Catholic   church,   an   old   castle,   now   used  « 
barracks,  a  new  castle,  a  Jesuit  college,  a  gym- 
nasium, a  Polish  real-school  and  several  oil 
schools.    A  thriving  trade  in  refining  and  brew- 
ing, horses,  grain,  wax,  honey,  etc,  is  carried 
on.     Pop.  about  35,200. 

TARO,  a  plant  {Colo casta  antiquorum  fe- 
culent a  and  related  forms)  of  the  arum  family, 
widely  grown  for  food  in  tropical  regions,  es- 
pecially in  the  islands  of  the  Pacific.  The  plant 
nas  very  large  heart-shaped  leaves,  from  thick 
tuberous  roots,  and  small  greenish  flowers,  re- 
sembling those  of  the  calla,  to  which  it  is  re- 
lated. A  form,  still  grown  in  Kgypt  and  used 
as  food  by  the  laboring  classes,  is  known  to  be 
of  great  antiquity.  In  the  Pacific  region  hun- 
dreds of  forms  of  taro  are  recognized  by  the 
natives.  Taro  is  used  in  Hawaii  chiefly  hi 
the  form  of  poi.  a  paste  made  by  boiling  and 
grinding  the  roots  and  allowing  them  to  fer- 
ment for  a  day  of  two.  The  roots  are  used 
in  many  other  ways,  like  the  potato.  The 
leaves,  aKo,  whin  cooked  to  destroy  their 
acridity,  are  used   for  food. 

TARPAN,   a    local    name    for   the  Asiatic 

wild  ass. 

TARPAULIN,  originally  a  broad  piece  of 
canvas,  thoroughly  coated  with  tar,  and  used 
to  rover  the  hatch  way  <«  of  a  ship  at  sea.  to 
pre\eni  the  penetration  oF  the  rain  or  sea- 
water  which  may  at  times  rush  over  the  decks; 
now  any  heavy  waterproof  canvas  for 
tccting  goods   from  water. 
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>EIAN  (tar-pe'yan)  ROCK,  Italy,  a 
*i  the  Capitol  at  Rome,  so  named  from 
ition  that  during  a  war  with  the  Sa- 
arpeia,  the  daughter  of  the  governor 
itadel  of  Rome,  promised  to  open  the 
the  city  to  the  Sabines,  provided  they 
what  they  carried  on  their  left  hands, 
their   gold    bracelets.     The    Sabines 
i,  and  as  they  entered  the  gates  threw 
'  bracelets  but  their  shields  upon  Tar- 
to    was    crushed    to    death   under    the 
She  was  buried  in  the  Capitol,  which 
r  was  called  the  Tarpeian  Rock;  and 
Loman     malefactors     were     afterward 
iown  a  deep  precipice.    See  Rome. 

PON,  or  SILVER  KING,  a  great 
jrful  fish  {Tarpon  at  I  an  tic  us,  or  Mega- 
issoides),  known  from  Virginia  to 
nd  regarded  by  anglers  as  the  finest 
ican  game  fishes.    It  is  related  to  the 

and  resembles  them  in  general  out- 
is  sometimes  six  feet  long.  Its  special 
re  the  long  filamentous  appendage  of 
irior  margin  of  the  dorsal  fin  and  the 
und,  shining  scales,  which  encase  the 
in  armor  of  glittering  silver,  and  make 
e   asilver  king9   peculiarly  appropriate 

noble  fish.  Among  the  French  and 
fishermen  about  the  Gulf  of  Mexico 
st  Indies  it  is  called  grande  ecaille, 
jvalle,  etc. ;  while  tarpium,  jewfish  and 
herring  are  also  heard.  Its  scales,  as 
or  larger  than  a  silver  dollar,  are  ex- 
used  in  fabricating  ornaments,  and  the 
rood  to  eat;  but  the  fish  is  principally 
st  for  the  sport  it  affords  to  the  angler 

and  line,  who  seeks  it  best  by  going 
,  with  an  experienced  man  at  the  oars, 
le  islands  or  into  the  bays  of  the  coast 
jlf  of  Mexico,  within  the  Florida  reefs 
d  the  shores  of  Porto  Rico,  where  it 

Then  may  be  felt  as  well  as  seen  the 
ng  force  and  strength  which  this  fish 
s  forth  as  he  chases  the  swift  and  agile 
on  which  he  subsists.  Having  seized 
r's  baited  hook,  a  struggle  begins  which 
kle  and  skill  to  the  utmost.  The  mo- 
;  tarpon  feels  the  steel  point  in  his 
id  finds  his  progress  checked,  he  leaps 
)  the  air,  shaking  himself  violently  in 

casting  off  the  hook  —  and  he  often 
Failing,  he  leaps  again  and  again; 

the  frenzy  of  the  wild  horse  when  he 
is  the  lasso,  he  springs  through  the 
dashes  through  the  water.®  An  hour 
of  the  most  delicate  manipulation,  and 
ime  time  of  severe  labor,  is  often  re- 
>  subdue  a  large  tarpon. 

JUINIUS,  tar-kwin'T-us,  Lucius  (sur- 
riscus),  in  legendary  history  the  fifth 
Rome.    His  family  was  of  Greek  ex- 

his   father,    Demaratus,   being  a  Co- 

who  crossed  to  Italy  and  settled  in 

i,   a   city  of  Etruria.     He  introduced 

he    Etruscans    the   knowledge   of    the 

He  had   married  Tanaquil,   a  Tus- 

of  rank,  by  whom  he  had  two  sons, 
iccount  of   foreign  extraction  he  was 

from  public  employment.    He  accord- 

noved   to   Rome,   where  he  was  wel- 

ld  admitted  to  Roman  citizenship.    He 

name    of    Lucius    Tarquinius.     The 

Priscus,  the  elder,  may  be  considered 

L.  26—  18 


as  a  historical  distinction.  Tarquinius  became 
the  confidant  of  the  king  of  Rome,  Ancus  Mar- 
tius,  who  appointed  him  the  guardian  of  his 
children.  On  the  death  of  Ancus,  Tarquinius 
was  elected  his  successor.  He  made  war  on  the 
Latins  and  Sabines,  from  whom  he  took  numer- 
ous towns,  and  his  reign  was  distinguished 
by  the  erection  of  great  public  works.  The 
Roman  Cloacae  (q.v.)  are  the  greatest  of  the 
works  attributed  to  him.  He  constructed  the 
Circus  Maximus  in  the  valley  redeemed  by  his 
system  of  drainage,  and  instituted  the  great 
Roman  games.  He  began  the  wall  around  the 
city.  He  is  also  said  to  have  projected  or 
begun  the  Capitol  in  honor  of  Jupiter,  Juno 
and  Minerva.  For  the  political  changes  which 
he  instituted  see  Rome.  After  a  reign  of  36 
years,  or  38  according  to  the  legends,  he  was 
killed  by  assassins  employed  by  the  sons  of 
Ancus  Martius  in  578  B.C. 

TARQUINIUS,  Lucius  (surnamed  Su- 
perbus),  last  of  the  legendary  kings  of  Rome, 
was  the  son  of  Lucius  Tarquinius  Priscus. 
Tarquinius  Priscus  left  two  sons,  who  were 
too  young  to  succeed  him,  and  his  son- 
in-law,  Servius  Tullius,  excited  the  patricians 
against  him  by  extensive  constitutional  reforms, 
and  Tarquin,  on  reaching  man's  estate,  mur- 
dered his  son-in-law  ana  assumed  the  regal 
dignity  as  a  hereditary  right.  As  a  king  he 
developed  all  the  distinguishing  traits  of  a 
tyrant.  He  abolished  the  privileges  conferred 
by  his  predecessor  on  the  plebeians ;  but  did  not 
favor  the  patricians.  He  banished  or  put  to 
death  the  senators  whom  he  suspected.  He 
continued  the  great  works  of  his  father,  and 
compelled  the  populace  to  labor  in  them  for 
inadequate  pay.  While  he  thus  established  his 
tyranny  at  home  he  advanced  the  power  of 
Rome  abroad.  By  the  marriage  of  his  daugh- 
ter with  Octavius  Mamilius  of  Tusculum,  he 
caused  himself  to  be  recognized  as  the  head  of 
the  Latin  confederacy.  Through  a  stratagem 
of  his  son  Sextus  he  obtained  possession  of 
Gabii,  a  Latin  city,  which  resisted  him.  He 
made  war  on  the  Volscians,  and  took  the  city 
of  Suessa  Pomoetia,  the  spoils  of  which  he 
used  to  build  and  decorate  the  Capitol.  He 
formed  also  a  close  alliance  with  the  Etrurian 
cities.  To  keep  down  the  Volscians,  he  founded 
the  colonies  of  Signia  and  Circeii.  It  was  he 
who  deposited  the  Sibylline  books  in  the  vault 
of  the  Capitol.  After  a  reign  of  nearly  25 
years  he  was  engaged  in  besieging  Ardea  when 
the  conspiracy  broke  out  by  which  he  was 
exiled  from  Rome  510  B.C.  The  cause  and  nature 
of  the  conspiracy  are  referred  to  in  the  articles 
Brutus  (Lucius  Junius)  and  Lucretia.  Tar- 
quin first  took  refuge  at  Caere  and  Etruria.  The 
Etruscan  cities  of  Tarquinii  and  Veii  first 
espoused  his  cause,  then  Lars  Porsenna  of 
Clusium,  and  afterward  the  Latin  states. 
When  all  these  had  been  vanquished,  according 
to  Roman  accounts,  Tarquinius,  whose  sons  had 
perished  in  the  wars,  fled  to  Cumae,  where  he 
died.  The  chronology  of  the  story  of  the  Tar- 
quins  is  incompatible  with  strict  historical 
accuracy,  and  neither  criticism  nor  comparison 
of  accounts  has  enabled  historians  to  disentangle 
the  truth  from  fiction.  Some,  as  Niebuhr  and 
K.  O.  Miiller,  hold  that  the  history  of  the  Tar- 
quins  points  to  an  Etruscan  conquest  of  Rome. 
Others  accept  the  main  incidents  as  historical. 
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TARR— TARSIA 


TARR,  Ralph  Stockman,  American  geolo- 

fist:  b.  Gloucester,  Mass.,  15  Jan.  1864;  d.  1912. 
Ic  was  graduated  from  Harvard  in  1891,  and 
was  assistant  in  geology  there  1800-91.  From 
1892-97  he  was  assistant  in  geology  at  Cornell 
I'uivi-rsity,  and  thereafter  professor  of  dynamic 
geology  there  until  his  demise.  He  has  pub- 
lished ( Economic  Geology  of  the  United 
States>  (1893);  'Elementary  Physical  Geog- 
raphy >  (1895);  ( Elementary  Geology*  (1897); 
*  Physical  Geography  of  New  York*  (1902); 
'Geography  of  Science*  (1905);  'Alaskan 
Glacier  Studies*  (1914);  'College  Physiog- 
raphy* (1914). 

TARRAGON,  a  culinary  herb.  See  Arte- 
misia. 

TARRAGONA,  tar-ra-gu'na,  Spain,  a  sea- 
port town  on  the  Mediterranean,  capitol  of  a 
province  of  the  same  name,  in  Catalonia,  60 
miles  west -southwest  of  Barcelona,  at  the  east- 
ern end  of  the  fertile  Campo  de  Tarragona, 
which  is  watered  by  the  river  Francoli.  The 
old  town,  situated  on  a  high  rocky  site,  once 
surmounted  by  a  citadel,  has  narrow,  irregular 
streets.  The  chief  features  arc  the  splendid 
cathedral,  dating  from  the  12th  to  13th  century, 
with  a  fine  west  facade  and  cloisters  of  great 
beauty,  the  a rchi episcopal  palace,  with  an  an- 
cient tower,  and  a  seminary  for  priests.  The 
Plaza  dc  la  Fucnte,  on  the  site  of  the  Roman 
Circus,  separates  the  old  town  from  the 
more  regular  new  town  to  the  southwest,  which, 
near  where  it  joins  the  old  town,  is  crossed 
by  two  broad  tree-shaded  streets.  The  Paseo 
de  Santa  Clara  is  a  fine  promenade  on  the  re- 
mains of  the  old  Roman  walls.  The  other  edi- 
fices include  the  prcsido  or  prison,  the  Torrcon 
de  Pilatos,  also  a  prison,  the  Casa  Provincial  dc 
Pencficcncia,  artillery  arsenal,  infantry  bar- 
racks, etc.  The  town  and  its  neighborhood  arc 
rich  in  Roman  remains.  The  spacious  harbor  is 
sheltered  by  a  long  mole,  and  has  been  recently 
improved.  Tarragona  was  known  to  the  Ro- 
mans as  Tarraco.  It  was  captured  by  the 
Romans  218  b.c.  during  the  Second  Punic  War, 
and  made  their  headquarters  in  Spain.  It  is 
also  associated  with  Julius  Gesar  and  Augustus, 
the  latter  of  whom  made  it  the  capital  of  the 
province  of  Hisf>ania  Tarraconcnsis.  It  was 
taken  by  the  Visigoths  in  475  a.i>.,  and  by  the 
Moors  in  713.  On  29  June  1811  it  was  captured 
and  plundered  by  the  French  under  Suchct. 
Its  archbishop  shares  with  the  archbishop  of 
Toledo  the  title  of  primate  of  Spain.  Pop., 
town.  24.54M;  province,  336,763. 

TARRYTOWN  (from  the  Dutch.  Terurn 
Dorp.  "Wheat  Town"),  X.  Y.,  village.  West- 
ches'er  d unity,  mi  the  Hudson  River,  or  the 
expansion  nf  the  river  called  Tappan  Sea,  and 
on  ;he  New  York  Central  and  Hudson  River 
K.iihuad,  about  23  miles  north  uf  New  York 
and  130  milt'*  smith  of  Albany.  A  ferry,  which 
ri'iuieits  the  village  with  Nyack  on  the  west 
bank  uf  the  Ihi'lson.  gives  Tarry  town  the  ad- 
vau:ai:i-s  uf   ihe  West  Shore  Railroad. 

Tarr>tt  ami  is  «-iu-  of  the  oldest  m  ttlenuiits  in 
New  Yoik;  it**  position  on  the  Hudson  made  it 
a  convenient  landing  place  for  boat**  going  from 
New  V«»rk  to  Albany,  and  gradually  it  became 
a  trading  puM  lis  first  incorporation  included 
Irvuvgti-n  (i|-vj.  1  Hiring  the  Revolutionary 
War  Tarry  tuft  ii   m.i>  a   acinic  of   importance; 


every   prominent    hill   in   (he    vicinity   « 
scene  of   an   encounter  or  a    fortificatic 
Tarry  town  Andre  was  captured.    On  Br 
one  of  the  prominent  streets,  about  half 
Sleepy  Hollow  (q.v.)  stands  a  monumen 
memorating  this  event  no  important  in  tk 
for  Independence.    The  first  monument  i 
was  a  small  obelisk,  raised  in  1853  by  ! 
habitants  of  the  county,  and  hearing  ti] 
pedestal  an  inscription  which  told  that  it  i 
the  "spot*  where,  on  25  Sept.   1780,  tl 
Maj.    John    Andre,    was    captured    by 
Paulding,  David  Williams,  and  Isaac  Van 
AH  Natives  of  this  County."    In  1880, 
tennial  anniversary  of  this  capture,  the 
added  a  bronze  statue  of  John  Paulding; 
bronze    panel,    upon    which    was    pictor 
Theodore   Bauer,   the  capture  of   Andre 
additions  of  1880  were  the  gift  of  John  . 
son.    The  little  stream  nearby  is  called 
Brook,  and  a  large  whitewood,  which  fo 
stood  near  the  monument,  was  called  J 
tree.     In  1777  Vaughan's  troops  landed 
and  here,  at  the  tavern  kept  by  Rlizahel 
Tassel,  occurred  the  capture  of  the  Bri 
Major  Hunt  and  a  force  of  volunteers 
village  is  well  known  on  account  of  hei 
birthplace    and    home    of    Washington 
(q.v.).    On  the  north  is  Sleepy  Hollow 
where  he  was  buried,  on  the  south  of  t 
lagc  is  Sunny  side  (q.v.).  where  his  ho 
stands.     Other  points  of  historic   inteki 
"Lyndchtirst,*  formerly  "Paulding  Mane 
Philipsc  manor  house,  erected  in  1683;  a 
ment    to    the    Revolutionary    soldiers  i 
manor,  unveiled  in  18°4;  and  the  sumi 
dences  of  many  of  the  noted  men  of  N*w 
Tarrytown  is  in  an  agricultural  region 
has    about    100    manufacturing    establi 
with  a  large  annual  output.    The  princifc* 
lie  buildings  are  the  Institution  of  Met 
orphanage  for  boys;  the  churches,  «cho< 
business   blocks.     The   educational    insti 
arc  the  Washington  Irving  High  School, 
Institute.    Miss    C.    K.    Mason's    School 
Knox    School.    Hackley   School,    Mary 
School,  public  and  parish  schools,  three 
libraries  and  several  private  schools.     T 
tional  hank  has  a  capital  of  $100,000,  tl 
ings    bank    has    deposits    amounting    to 
$2,000,000.     Pop.  about  5,752;  including 
Tarrytown,  4.S77,  which  is  industrially 
of  the  village;  total,   10,629. 

TARSHISH,  a  place  frequently  met 

in  the  Old  Testament.  It  was  forraei 
lieved  to  be  Tarsus  in  Cicilia,  but  is  noi 
erally  identified  by  Biblical  critics  wi 
Tartcssiis  of  the  Greek  and  Roman  » 
This  name  was  applied  to  a  district  in  th< 
of  Spain,  lying  to  the  west  of  the  Coh 
Hercules.  Other*  regard  it  as  some 
tied  Kuropean  c«a«t  west  of  Greece. 

TARSIA     (Hal.    Intarsia).      Wood 
especially  that  done  in  Italy  at  the  dos* 
Middle  Ages  and  during  the  era  of  the 
^ance      The   \\i»rd   is   received   into   E 
being  the  nnlv  cue  describing  inlay  of 
ami    character    as    distinguished    from    u 
others.     Thu^   nearly   all  Tarsia   work  h 
with  dark  wood  like  walnut,  on  which  5' 
lines  and  curve-  are  incited  rather  dee 
the  incisions  then  filled  with  light  celoreu 
producing,  when  the  work  is  complete,  a  g 
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vellow  on  brown.  These  lines  and 
e  scrolls  of  different  patterns  which 
;  *n  small  flowers  and  clumps  of  foli- 
in  this  way  help  to  carry  out  the  great 
if  arabesque  decoration  which  we.asso- 
ii  Renaissance  proper  in  all  the  schools 
Heavy  furniture,  such  as  cupboards 
aets,  ornamental  chests  for  the  storing 
ng,  and  the  like,  are  adorned  in  this 

the  most  effective  examples  of  the  art 
e  wooden  fittings  of  church  choirs  and 

rows  of  cupboards  and  closets  (am- 
hich  line  some  of  the  sacristies  of  the 

in  central  and  northern  Italy. 
I  inlay  of  later  times  and  of  the  North 
ften  called  Tarsia,  but  the  process  is 
!,  and  the  effects  produced  differ  only 
to  the  style  of  the  time.  The  most 
.fe  wood  inlay  out  of  Italy  is  that  of 
h  —  chests  of  drawers,  wardrobe  and 
ables  in  which  spirited  little  bouquets 
rers  are  relieved  on  a  dark  ground. 
1  all  northern  inlaid  work,  disappear  in 

century  in  what  we  call  Marquetry 
vhich  is  a  mosaic  of  veneers  rather 
inlay.    Consult  Jackson,  F.  Hamilton, 

and  Marquetry >   (1903). 

SIER,  a  small  lemur  of  the  genus 
having  extremely  long  hind  legs,  es- 
n  the  thin  tarsal  portion,  large,  slender 
enormous  eyes.  These  grotesque  little 
;  inhabit  tropical  Africa  and  the  East- 
lipelago.  They  are  for  the  most  part 
rnal  habits  and  feed  on  fruits  and  in- 
ind  in  the  tree- tops  where  they  spend 
s.  The  tarsier  (7\  spectrum)  is  a  rep- 
ve  species  of  this  genus,  occurring  in 
Celebes,  the  Philippine  Islands,  etc.  It 
i-brown,  with  olive  tints  over  the  body, 
:  tints  on  the  face,  forehead  and  back 
•ad.  The  tail  is  destitute  of  hairs,  but 
i  a  tuft  at  its  tip. 

SUSt  Asia  Minor,  an  ancient  city,  the 
f  Cihcia,  now  in  the  Turkish  province 
a,  connected  by  rail  with  Adana  and 
of  Mersina  on  the  Mediterranean.    An- 

was  adorned  by  a  number  of  magnifi- 
lings.    Its  inhabitants  enjoyed  the  priv- 

Roman  citizens,  and  the  city  rose  to 
inction  as  to  rival  Athens,  Antioch  and 
ria  in  wealth  and  grandeur,  as  well  as 
ts  and  sciences.  It  is  the  birthplace  of 
iuI.  It  was  situated  on  both  banks  of 
ius,  which  flowed  into  a  lagoon  con- 
ith  the  sea,  which  formed  its  port,  but 
ilted  up.  Its  origin  is  ascribed  to  Sar- 
s.      It    was    early    colonized    by    the 

It  is  mentioned  in  the  ( Anabasis )  of 
m  as  a  great  and  wealthy  city.  Tarsus 
ted  by  Cyrus  in  his  expedition  against 
ler  Artaxerxes,  and  partially  plundered 
oops.  It  yielded  without  resistance  to 
er  the  Great.  Tarsus  belonged  in  gen- 
the  empire  of  the  Seleucidae,  but  was 
>rt  time  connected  with  Egypt  under  the 
rid  third  Ptolemy.  Pompey  made  Cilicia 
n  province.  Out  of  compliment  to 
who    visited    the    city,    the    inhabitants 

its  name  to  Juliopolis.  It  was  plun- 
f  Cassius,  but  Antony  and  Augustus 
avors  on  it.    It  became  a  place  of  im- 

in  the  wars  of  the  Romans  with  the 
s  and  the  Persians.     It  was  taken  by 


the  Saracens  in  640,  after  which  its  importance 
declined.  The  most  important  remains  of  the 
ancient  city  is  the  Dunuk  Tash  or  aTomb  of 
Sardanapalus,"  presumably  part  of  a  Graeco- 
Roman  temple.  The  heterogeneous  population 
of  Mohammedans,  Armenians,  Greeks,  Per- 
sians, etc,  in  the  modern  town  is  estimated  at 
25,000. 

TARSUS  (in  anatomy).  See  Anatomy; 
Foot;  Osteology. 

TARTAGLIA,  tar-tal'ya,  Nicola,  Italian 
mathematician:  b.  Brescia,  about  1500;  d.  Ven- 
ice, 13  Dec  1557.  His  family  name  was  Fon- 
tana  and  he.  was  given  the  name  of  "Tartaglia,* 
the  astutterer,1>  from  a  defect  of  utterance  con- 
tracted during  his  neglected  childhood.  From 
the  year  1530  he  taught  mathematics  at  Verona 
and  Vicenza,  was  appointed  professor  of  mathe- 
matics at  Brescia  and  in  1534  was  called  to  the 
same  post  in  Venice.  He  discovered  the  method 
of  solving  the  cubic  equation  containing  the 
1st-  and  3d  powers  of  the  unknown  quantity, 
and  in  repeated  contests  with  the  ablest  mathe- 
maticians of  his  time  defeated  them,  being  able 
to  solve  all  their  problems,  while  his  own  re- 
mained unsolved.  In  1539  and  1540  Cardan, 
under  the  promise  of  strict  secrecy,  obtained 
from  him  his  discovery,  and  afterward,  in  vio- 
lation of  his  promise,  published  it  in  his  (Ars 
Magna. >  This  led  to  a  violent  controversy  and 
a  public  mathematical  contest,  in  which  Cardan 
being  worsted,  his  townsmen  raised  a  mob  and 
prevented  a  continuance  of  it.  But  the  solution 
is  still  known  as  Cardan's  rule.  His  chief  work 
is  ( Generate  Trattato  de'  Numeri  e  Misure* 
(1560).  He  also  published  a  treatise  on  gun- 
nery. (Nuova  Scienza,*  which  has  been  trans- 
lated: into  English  by  Lucar;  the  first  Italian 
translation  of  Euclid;  and  seven  or  eight  other 
mathematical  works,  the  best  known  of  which 
is  (Quesiti  ed  invenzioni  diversP   (1550). 

TARTAN,  the  typical  Scottish  plaid;  a 
thin  worsted  cloth  having  alternate  bands  of 
different  colors,  forming  a  checkered  pattern, 
which  has  been  highly  specialized  by  Scotch 
weavers  for  the  dress  of  the  Scottish  High- 
landers, each  clan  having  its  own  peculiar  pat- 
tern. The  well-known  Stewart  tartan  is  scar- 
let in  the  centres,  with  dark  scarlet  crossings 
and  wide-spaced  dark  independent   lines.     An 

endless  variety  of  fancy  tartans  are  now  manu- 
factured, some  of  wool,  others  of  silk  or  of 
mixed  material.  The  term  is  also  applied  to 
the  checkered  patterns  themselves. 

TARTAR.    See  Argol. 

TARTARAGA,  a  South  American  turtle 
of  the  family  Pelomedusidce ;  specifically  the 
great  ^arrau*  or  river-turtle  (Podocnemis  ex- 
pans  a)  of  the  Amazon  Basin,  the  female  of 
which  has  a  shell  sometimes  measuring  three 
feet  in  length.  This  turtle  is  of  great  com- 
mercial importance  throughout  northern  South 
America,  on  account  of  the  eggs,  which  arc 
periodically  collected  from  the  sand  banks 
where  they  are  buried  in  great  quantities, 
chiefly  for  the  oil  to  be  pressed  from  them. 
This  is  either  eaten,  like  the  eggs  themselves, 
or  is  burned  in  lamps  alone  or  mixed  with  tar. 
The  turtles  arc  likewise  eaten  by  man  and 
many  animals. 
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TARTARIC    ACID,     Dihydroxysuccinic 

CHOHCOOH 
Acid,    I  exists  in  four  stereoiso- 

CHOHCOOH 
mcric  modifications;   these  arc  known  as   (1) 
Dcxtrotartaric  arid,  or  Ordinary  tartaric  acid, 
(2)  I^cvotartaric  acid,    (3)    Kaccmic  acid  and 
(4)  Mcsotartaric  acid. 

1.  Dcxtrotartaric  Acid  and  sonic  of  its 
salts  arc  widely  distributed  in  the  vegetable 
kingdom,  its  acid  potassium  salt  being  present 
in  large  quantities  in  grape  juice.  When  grape 
juice  is  fermented,  the  acid  salt,  being  only 
sparingly  soluble  in  the  alcohol  produced,  forms 
a  dirty-white  crust  or  sediment  in  the  fermenta- 
tion casks';  this  deposit  is  known  as  aargol*  or 
^lccs.*  Cream  of  tartar  and  ordinary  tartaric 
acid  arc  usually  obtained  from  this  source. 
For  ihc  preparation  of  cream  of  tartar,  argol 
is  simply  freed  from  impurities  by  treatment 
with  animal  charcoal  and  bv  subsequent  crystal- 
lization. For  the  manufacture  of  ordinary 
tartaric  acid,  argol  is  boiled  with  dilute  hvdfo- 
chloric  acid  and  then  precipitated  as  calcium 
tartrate  with  calcium  hydroxide.  The  yield 
is  increased  by  adding  calcium  chloride  to  the 
mother-liquor.  From  the  calcium  salt  thus  pre- 
cipitated tartaric  acid  is  liberated  with  dilute 
sulphuric  acid. 

A  number  of  synthetic  methods  are  also  in 
common  use  for  the  manufacture  of  tartaric 
acid.  According  to  British  Patent  12,467,  the 
compound  may  be  obtained  by  the  elec- 
trolytic reduction  of  glyoxylic  acid  or  its 
derivatives;  the  glyoxylic  acid  used  in  th's 
process  bring  formed  from  oxalic  acid  by 
the  action  of  amalgams.  The  method  of 
1..  Hackcland  (United  States  Patent  1.190,845) 
consists  in  building  up  the  acid  from  the  oxides 
of  carbon  by  converting  them  into  formates; 
from  these,  oxalates  arc  obtained  at  high  tem- 
peratures and  pressures;  the  oxalates  are  re- 
duced to  ulyoxylatcs.  and  the  latter  elect rolyzed 
into  tartrates.  Tartaric  acid  has  also  been  ob- 
tained by  the  oxidation  of  carbohvdrates  in  the 
presence   of   catalyzers    (British    108,494). 

Dextrotartaric  acid  crystallizes  in  trans- 
parent prisms,  free  from  water  of  crystalliza- 
tion. It  melts  at  170°  C. ;  above  this  tempera- 
ture it  yields  pyrotartaric  acid,  acetone, 
acctaldehydc  and  other  decomposition  products. 
It  is  very  soluble  in  water  and  alcohol,  but  is 
insoluble  in  ether.  In  aqueous  solution  it  turns 
the  plane  of  polarization  to  the  right,  reduces 
ammoniacal  silver  compounds,  is  readily  de- 
composed into  glyoxal  and  other  products  in 
tlif  presence  of  uranium  salts,  and  yields  large 
quantities  of  carbonic  acid  and  acctaldehydc  in 
the  presence  of  manganese  dioxide  at  or  above 
J?°  (".  Under  the  influence  of  ultra-violet  rays 
tartaric  acid  evolves  carbon  dioxide.  The 
cry>taU  of  the  acid  show  trihohiminesccncc. 
In  the  f«irm  of  its  acid  potassium  salt  the  com- 
pound has  In-en  used  by  the  ancient*.  The  pure 
acid  was  first  described  by  Scheele  in  1769. 

2.  Lavotartaric  Acid  differ*  from  the  dex- 
tro compound  in  that  its  aqueous  solutions  turn 
the  plane  <*\  polarization  to  the  left.  It  was 
first  prepared  by  Pasteur  from  sodium  am- 
monium racemate.  When  this  salt  is  allowed  to 
•  ryslallizc  it  deposits  two  sets  of  crystals  from 
which  dextro-  and  hevo-tartaric  acids  may  be 
obtained.     Pasteur's    observations,    showed    in- 


cidentally that  the  molecule  of  rai 
a  complex  of  dextro-  and  Uevo     ■ 
Pasteur  also  found  that  when  kuc 
salt  of  racemic  acid  is  allowed  to  cr 
first  crystals  consist  of  the  cinchoniirc  unr 
of  Ixvotartaric  acid.    The  physical  and 
cal  properties  of  this  compound  are 
those  of  dextrotartaric  acid. 

3.  Racemic  Acid  occurs  with  ord 
taric  acid  in  the  grapes  of  certain  di 
may    be    prepared     (1)     by     mixh 
equimolecular  solutions  of  dextro-  ani- 
taric  acids,  (2)  by  the  saponification  o*  v 
cyanhydrin,  (3)  by  heating  dextrot***™ 
for  a  number  of  hours  with  caustic  : 

by    other    methods.    It    separates    u*    % 
crystals  with  one  molecule  of  water.    L 
at  205-206°  C.    It  is  only  moderately 
cold  water  or  alcohol.    Solutions  ol 
acid  do  not  show  optical  activity,  l      co 
being  inactive  by  external  competi*- 

4.  Mesotartaric   Acid   is    for      u   v 
with  racemic  acid  when  a  solution  o*  M 
tartaric  acid  is  heated  with  caustic  : 
has  also  been  prepared  synthetically  V/j  ■ 
dibromsuccinic  acid  with  water  or  silver « 
It  crystallizes  in  long  prisms  with  one  mo 
of  water.    The  dehydrated  acid  melts  at  I 
Tt  is  optically  inactive  by  internal  comoeni 

Of  the  four  tartaric  acids  descril 
article,    ordinary   or    dextrotartaric    «*.*«■ 
most   important    compound.    It    is    exten 
employed  in  dyeing,  bleaching,  calico 
in  the  preparation  of  effervescent  drill**,  ■ 
manufacture     of      baking     powders,     u 
powders,    in    photography,    and    in 
Sodium   potassium    tartrate,  or    Roc«i*»c 
forms  Fehling's  solution  with  copper 
and  is  used  in  urine  analysis;  pota; 
tartrate,  or  cream  of  tartar,  is  a  mild  «.« 
potassium  antimony!  tartrate,  or  tartar  a 
is  occasionally  used  as  a  counter-irrit 
form  of  an  ointment,  and  finds  extensive. 
cation  as  a  mordant;  potassium  magnesii 
trate  is  used  as  a  purgative;   iron  and 
sium  tartrate  as  a  mild  chalybeate; 
tartrate  has  been  recommended  for  h>yuu 
injection;    dimethyl    piperazine    tartrate 
solvent  for  uric  acid  in  chronic  and  ; 
.-'fid   paraphenetidin  acid   tartrate   a* 
pyretic. 

V.  S.  Babasixi 
Lehigh  Ut 

TARTARIN.       <Tartarin     de     T. 
(1872),    <Tartarin  sur  les  Alpes>    ( 
*Port-Tarascon»    (1890)   present  Dauun* 
remembered  characterization,  a  typical  P 
man    of    the    Midi,    such    as    he   has   h 
described  in  speaking  of  his  other  nota 
of    the   South,    Numa    Roumestan:   "n 
theatrical,    loving    parade,    costume, 
form,  banners,  flags,  trumpets,  clann 
tional,  caressing,  feline,  with  an  eloqi 
liant,  excited  yet  colorless,  quick  to  « 
yet  giving  anger  a  sham  expression  ei 
it   is   sincere."    Looking  back  on  •- 

after  many  vears,  Daudct  wrote:     «i  i 
me    that    <Tartarin>    has    qualities    ok    , 
vitality,  truth, —  a  truth  from  over  ■. 

that  may  swell  and  exaggerate  facts,  i 
reallv  lies.** 

This     presentation     of     ctruth     fraa 
humorous  side,"  in  the  phrase  of  Daudet's 
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wencal,  Zola,  developed  out  of  observa- 

a  traveling  companion  on  a  journey  to 

,  Corsica  and  Sardinia,  in   1865.    The 

was  begun  in  1868,  but  this  *cinemato- 

of    the    Midi*    first    showed   its    subtle 

ire  of  Gascon  temperament  in  1872.  The 

ist  after  the  disastrous  war  with  Ger- 

vas  unpropitious,  and  the  serial  publica- 

the  Petit  Moniteur  met  so  cold  a  wel- 

lat  it  was  abandoned.    The  hero's  name 

Chapatin.    With  its  change  to  Tar- 

>ut  with  none  in  the  temper  and  spirit 

trork,  the  playful  satire,  under  other  aus- 

as  sustained  through  three  volumes  and 

rs;   and,   though    the   jest   was   carried 

than    any    other    French    author  -has 

0  venture  in  like  case,  Frenchmen  are 
Iv  agreed   in    recognizing  in   the  three 

together  a  classic  of  aadmirable  fool- 
taring  says  Daudet,  had  two  cmite  dis- 
aracters,  the  soul  of  Don  Quixote,  the 

Sancho  Panza.  .He  planned  for  travels 
rentures  so  vividly  that  he  half  believed 
experienced  them,  his  favorite  reading 
lg  the  local  color  for  the  self-deception 
ide  ((of  a  man  who  had  missed  going 
inghai  one  who  had  been  there.® 
autherner's  falsehood,*  explains  Daudet, 
"a  lie  but  a  kind  of  mental  mirage.* 
artarin,  who  dreamed  of  daring  deeds 
ic  lands,  till  he  was  45  had  never  slept 
his  home  town.  The  Quixote  in  him 
rays  exclaiming:  WI  go*;  the  Sancho:  aI 
•Tartarin  cover  yourself  with  glory,* 
uixote.  "Cover  yourself  with  flannel, 
n,*  said  Sancho.  (<Give  me  a  toma- 
cries  Quixote.  <(Jeanette,  my  chocolate,* 
ncho.    A  lion  seen  at  a  circus  fires  his 

At  last  he  feels  he  must  go  to  Africa 
itain  his  self-esteem  and  reputation  at 
Elaborate  preparations  keep  his  fantasy 
r  heat  till    he    sets    out    for    Algeria. 

and  disillusion  follow,  in  amusing  suc- 

his  landing  in  exotic  equipment  among 
y  Europeanized  denizens  of  Algiers. 
ng  a  plantation  of  artichokes  for  a 
he  shoots  a  donkey  for  a  lion,  where 
are  the  customary  game,  beguiles  him- 

1  is  beguiled  with  Oriental  pleasures,  is 
to  his  Quixotic  self  by  a  paragraph  in 

journal,  turns  his  face  resolutely  south- 
icounters  a  tame  and  blind  lion,  imagines 
fired  at  another,  is  robbed  by  his  com- 
an  alleged  prince,  shoots  the  tame  lion 
urns  with  a  melancholy  camel,  whom 
fht  to  abandon  in  Algiers  but  who  re- 
o  stay  lost,  much  poorer  in  purse  but 
earned  the  privilege  of  dazzling  his  fel- 
nsmen  with  tales  that  he,  confirmed  by 
i  of  the  tame  lion,  himself  half  believes 
rue. 

ends  this  delightful  bit  of  Provencal 
?e.  Often,  as  obvious,  it  grazes  the 
le,  but  is  always  saved  with  unfailing 
>m  mere  buffoonery.  In  ( Tartarin  on 
s>  the  spirit  and  method  are  the  same, 
iric    art    a    little    mellower    and    more 

It  is  also  more  readily  appreciated,  as 
le  is  more  generally  familiar.    The  pub- 

the  critics  join  in  pronouncing  it  the 
iece  of  French  humor  in  the  19th  cen- 

The    opening    scene    where   Tartarin, 


equipped  as  for  the  Himalayas  with  ice-axe, 
climbing  irons,  snow-glasses  and  the  rest,  makes 
his  entry  into  the  palatial  hotel  on  the  Rigi, 
with  its  600  very  prosaic  tourists,  is  unforget- 
able;  so,  too,  is  the  tale  of  Tartarin's  hunt  of 
the  tame  chamois,  trained  to  attract  strangers 
and  fed  in  the  hotel  kitchen.  The  Swiss  Ex- 
ploitation Trust,  creation  of  the  exuberant 
fancy  of  Tartarin's  fellow  Tarasconian  Bom- 
pard,  is  itself  mo§t  genially  exploited;  and 
nothing  in  any  of  the  Tartarin  books  surpasses 
the  scene  of  mild  mountain  climbing  where 
each  of  these  comrades  supposes  he  has  sacri- 
ficed the  life  of  the  other  to  his  own  safety  by 
cutting  the  cord  that  bound  them,  while  both 
are  safe  and  sound.  In  the  afterpiece  to  this 
episode  Tartarin  enters  the  Tarascon  Alpine 
Club  as  Bompard  is  narrating  how  the  partner 
of  his  daring  perished. 

Port-Tarascon,  many  of  whose  extrav- 
agances were  suggested  and  rivalled  by  the 
facts  of  an  actual  colonizing  enterprise  some 
years  before  at  Port-Breton,  depends  for  its 
full  appreciation  on  fuller  knowledge  of  French 
political  conditions  and  aspirations  than  most 
foreigners  possess.  Daudet  himself  prob- 
ably felt  that  the  once  rich  vein  had  been 
worked  a  little  thin,  for  here  he  brings  Tartarin 
to  a  not  unworthy  death,  after  carrying  him 
through  strange  adventures  as  head  of  colonist 
fellow-townsmen  in  Polynesia  and  then,  after 
his  enforced  return,  through  a  trial  whose 
hilarious  humor  involves  a  masterly  discrimina- 
tion between  the  calculating  falsehood  of  the 
Nord  and  the  effervescent  imagination  of  the 
*  fecund  improvisators*  of  the  Midi,  *intoxi- 
cated  with  sap  and  light,  carried  away  by  their 
own  inventions.*  For  translations  of  *  Tartarin 
de  Tarascon'  and  (Tartarin  sur  les  Alpes*  con- 
sult Everyman's  Library. }  <Port  Tarascon  > 
has  been  well  rendered  by  Henry  James. 

Benjamin  W.  Wells, 
Author  of  i Modern  French  Literature.* 

TARTARS.    See  Tatars. 

TARTARUS,  tar'ta-riis,  according  to  clas- 
sical antiquity,  a  deep  pit  which  extends  under 
the  surface  of  the  earth  as  completely  as  heaven 
extends  over  it,  holding  within  closed  portals 
Kronos  and  the  Titans  in  their  prison  house. 
It  was  the  jail  established  by  Jhe  mythical  gods 
for  those  whom  they  had  .driven  from  the 
supernal  world,  just  as  Erebus  was  a  similar 
prison  for  men.  Later  the  term  came  to 
signify  the  whole  underworld  in  which  the 
wicked  undergo  the  punishment  of  their  crimes, 
the  exact  opposite  to  the  Elysian  fields,  the 
afterworld  of  the  good.  Tartarus,  as  a  per- 
sonification, is  the  son  of  -Either  and  Ge 
(air  and  land),  and  father  of  the  giant 
Typhceus  by  his  own  mother,  Ge. 

TARTARY,  tar'ta-rl  or  TA'TARY,  a 
name  applied  in  the  Middle  Ages  to  the  coun- 
tries from  which  the  Tartars  came  or  in  which 
they  lived,  that  is,  central  Asia  and  what  is 
now  southeastern  Russia,  western  and  eastern 
Turkestan,  Mongolia  and  Manchuria.  In  a 
narrower  sense  it  includes  only  southeast  Rus- 
sia and  Chinese  Turkestan. 

TARTE,  tart,  Joseph  Israel,  Canadian 
stateman:  b.  Lanoraie,  Quebec,  11  Jan.  1848; 
d.  1909.  He  was  educated  at  L'Assomption 
College,  was  a  member  of  the  Quebec  asscm- 
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hly  in  1877-81  and  was  returned  to  the  Cana- 
dian Parliament  for  Montmorency  in  1890. 
He  was  unseated  by  petition  in  1891.  as  a  re- 
sult of  his  insistive  attacks  in  the  administra- 
tion of  Macdonald,  whose  ministers  he  charged 
with  corruption,  but  in  1803-%  was  memher 
for  I/Islet.  He  was  later,  under  the  Laurier 
administration,  Minister  of  Public  Works,  and 
has  also  edited,  at  Montreal,  Le  Cult ivat cur, 
and  La  Patrie. 

TARTUFFE,  a  comedy  of  Molicre  in  five 
acts  in  rhymed  verse,  the  first  three  acts  of 
which  were  presented  for  the  first  time  before 
the  king  and  queen  at  Versailles,  12  May 
1664,  when  the  author  was  38  years  old.  The 
play  made  enemies  everywhere.  There  were 
those  among  the  Janscmsts  and  Jesuits  who 
each  thought  that  the  others  were  aimed  at, 
and  a  violent  attack  was  written  by  the  curate 
Pierre  Roullc  under  the  title  aLe  Roy  glorieux 
au  monde*  (Paris  1664),  which  upon  Molicre's 
protest  was  censured  by  the  king.  The  latter 
nevertheless  forbade  the  play  to  be  presented 
again  until  finished.  On  5  Aug.  1667,  a  second 
version  of  the  play  was  presented  at  the 
Palais- Royal  under  the  title  "L'lmposteur.* 
Molicre,  apparently  upon  the  suggestion  of  the 
papal  legate  and  his  entourage,  had  softened 
it  in  several  respects;  for  instance,  the  original 
TartufTc  was  no  longer  in  ecclesiastical  garb. 
Nevertheless  its  presentation  was  stopped,  in 
the  king's  absence,  by  the  first  president  of 
Parliament  and  interdicted  by  the  archbishop 
of  Paris.  The  king,  despite  his  prohibition, 
had  shown  his  favor  by  taking  Moliere's  play- 
ers under  his  patronage  in  1665.  It  was  only 
on  5  Feb.  1669,  however,  that  a  third  version, 
the  only  one  known  to  us  now,  was  acted  at 
the  Palais-Royal  by  the  king's  permission 
under  the  original  title,  and  the  poet's  lorn; 
years  of  waiting  for  a  hearing  were  rewarded 
by  extraordinary  success.  The  plot  of  the 
play,  which  is  masterly  in  its  simplicity  and 
logic,  concerns  the  entrance  of  one  TartufTc 
(or  Tartu  fe  or  Tartuflc),  a  self-seeking  ad- 
venturer hiding  his  greed  behind  the  mask  of 
piety,  into  the  house  of  Orgon,  a  well-to-do 
burgher,  whose  docile  daughter.  Mariane.  ha< 
1  wen  affianced  to  Valere.  Orgon  (played  by 
Molicre)  and  his  opinionated  old  mother.  Ma- 
dame Pcrnclle,  fall  completely  under  the  sway 
of  TartufTc  over  the  protest  of  the  rest  of  the 
family,  including  a  rather  hot-headed  son. 
Dam  is,  and  a  sensible  and  even-tempered 
brother-in-law.  Clcaiitc.  Orgon  goes  even  so 
far  as  to  make  a  deed  of  gift  to  TartufTc  and 
to  promise  his  daughter  to  him.  despite  a  pre- 
\ious  promise  to  Valere.  It  was  not  on  the 
daughter,  however,  but  on  Orgon's  second  wife. 
F.lmire.  young  and  comely,  that  TartufTc  had 
cast  longing  eyes.  To  saw  her  step-children. 
Klmin-  (played  by  Moliere's  wife)  consents  to 
lure  Tarttiffe  into  an  avowal  which  her  hus- 
I  and  in  hidini:  may  owrhear.  This  scheme  be- 
\\\j  siu-re-stiil.  the  impostor  throws  off  the 
mask  -triil  impudently  claims  ihe  house  under 
tlu*  di  i  il  i.f  yift  Orgon's  ruin  is  narrowly 
awitid  by  ilit-  intervention  of  Louis  XIV,  a 
veriiaMr  i/,-n*  «\r  nunhina,  whose  messenger 
rt-Mon-s  the  h"tw  to  Orgon  and  hair*;  tin* 
villain  nff  to  prison  It  is  not  only  for  thr 
similarity  ai:d  boldness-  of  the  subject  or  the 
skill  in  with  which  it  is  treated  that  this  play 


merits  approval.    The  first  scene  is 
as  it  is  new.  as  full  of  simplicity  *» 
Instead  of  those  mutual  confidences  i 
so  commonly  made   use   of   in   this 
old  grandmother,  offended  at  what 
amiss  in  her  granddaughter,  is  intu 
ing  a  severe  lecture  to  those  who  be** 
house,  in  which  she  draws  the  c 
them  all;    for  we  distinguish  the  ■> 
through    the    language    of    prejndkv 
this  moment  everything  is  in  motion 
action  gradually  increases  to  the  end.    ' 
raillery  of  Dorine   (played  by  Ms 
jart),  a  maid,  in  the  scene  with  u«« 
gives  us  a  clear  idea  of  Orgon  and  1 
us    for  Tartu  fie  in   the  picture   of 
which   Cleante  opposes   to   that    of 
devout.    TartufTe,    who   is    only    t 
the    first   two   acts,  makes  his   apK 
the    third,    when    the    plot    lacing    Luk 
animated  receives  equal  vivacity  fn 
schemes  employed  against  this  vi Haiti 
the   address   with   which   he  turns  «. 
attempted  against  him  to  his  own  au 
The  infatuation  of  Orgon.  which  incr 
proportion   to  the  measures   taken  to 
gives  occasion  to  that  singular  and  at 
scene  of  the  fourth  act.  which  the  neci 
unmasking  a  vice  so  abominable  as  tha 
pocrisy    renders    indispensable.     The 
ric  of  Louis  XIV.  put  in  the  mouth 
exempt  at  the  end  of  the  play,  could  no 
the  fault  of  the  unraveling  in  the  eye 
critics.    Here  indeed   is  the   insuperat 
nilty.     It  is  impossible  to  set  on  the 
religious  hypocrite  and  not   lend  hhn 
guage   of   piety.    Consequently   an   atti 
tear    the    mask    off    religious    hypocris 
necessarily  take  on  the  occasional  a 
assault  on  religion  itself.    This  wa* 
of  the  opposition  to  the  play,  and  t 
in  a  measure  justified  is  borne  out  1., 
sequent  use  of  TartufTc'  by  aggressive 
of  any   form   of   ecclcsiasticisrn    as  1 
were   an   assault   on    religion   itself     a 
an  extremely  clever  translation  of   CT: 
with   the  French  text  en  regard,  in 
volume  of  the  works  of  Moliere  ] 
John  Watts  (London  1748). 

Herbert  F.  V 

TASCHBREAU,  tashrrd.  Srt 
zear,  Canadian  jurist:  b.  7  Oct.  U 
He  was  called  to  the  Quel>cc  bar  v- 
was    made    quern's    counsel   in     1 
1861-67   he    sat    in    the    Canadian    ^ 
Assembly     representing     Reance     O 
1871   he  was  appointed   judge   of 
Superior  Court,  and  (18/8)  judge  m 
pieme    Court    of    Canada.     He    * 
knight    in    1002   and    from    1PO2-06   * 
justice  of  the  Supreme  Court  of  Ca» 

TASCHEREAU.   Jules    Anti 

author    and    politician:     b.    Tout*. 
Paris,    11     Nov.    1874.      He    studied 
Orleans,     and    entered    journalism 
After  the  overthrow  of  the  Bourbou* 
to  which   he  had  contributed,  he  wa» 
general  secretary  to  the  prefect  of  die 
and  in  1H37  be  entered  the  Chamber  oi 
tii  n.     Meantime   he   had   established 
tinned    to    edit    the    Rerue    rctrospet 
was  anions  the  earlx    supporters  of  1 


Rio  coup  d'ilot  was  rewarded 
ssistanf  director  of  the  Sa- 
lary. In  1658  he  was  given  the  chief 
lip.  His  permanent  literary  work 
of  critical  biographies  of  Moliire, 
and  Diderot. 
HKEND,  tash-kend'.  or  TASH- 

\sia,  the  capital  of  Riissta.ii  Turkestan 
Bee  of  Sir-Daria,  formerly  in 
ate  of  Khokand,  a  few  miles  from 
chik  and  about  40  miles  from  its 
;c  with  the  Sir-Daria  or  Jaxartcs, 
ile  oasis.  It  is  the  most  important 
\sialic  Russia,  and  is  at  the  tcrmi- 
ihc  Trauscaspian  Railway,  with  di- 
ihe    Caspian    Sea    and    to 
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It   ( 


i  of  : 


old  t 


■i.-m  ciuarter.  lis  former  walls,  which 
miles  in  circuit,  arc  now  in  ruins, 
rts  in  the  old  town  are  very  narrow. 
wet,  in  consequence  of  the  crowding 
uses,  but  of  the  number  of  garde  us  and 
,  whose  walls  aproach  so  nearly  as 
only  lanes  between  them.  The  water 
the  river  by  canals  furnishes  a  copi- 
y  to  numerous  fountains,  and  almost 
:sc  has  its  cistern  and  its  bath.  The 
imildingS  include  several  large  mosques, 
extensive  bazaar,  numerous  colleges 
lumber    of    old    temples     surmounted 

rThc  Russian  district  of  the  city 
streets  lined  with  trees,  electrically 
id  traversed  by  trolley  lines,  and  con- 
nnasia.  a  public  library,  observatory, 
a  citadel,  various  civil  and  military 
i.  tib.  arsenals,  etc.  The  inhabitants 
pyed  ill  weaving  si!k  ami  cotton  goods, 
irticlcs  in  leather  and  felt,  etc.  The 
cotton,  rice,  etc.,  is  very 
Tj.ilikend  was  taken  by  Russia  in 
ut  one-sixth  of  the  present  population 
)  is  Russian. 


r  of  1783, 
shed  two  years  later  in  a  volume  con- 
so  *An  Epistle  to  Joseph  Hill,  Esq.," 
1     John  Gilpin*   (i|v .').     It  is 
verse  of   excellent   quality,   tbouch  at 
oing  Milton  a   hit  too  plainly,  and  it 
Uted   into    six    books,    the    aggregate 
of      lines      being      somewhat      over 
"he    metrical     form     and     the     theme 
:h  he  begins,   "the  sofa,*  are  said  lo 
i  laken  by  the  poet  from  Lady  Austen, 
told  him  the  story  of  "John  Gilpin." 
rnmeroorates  the  fact  that  in 
■  beying  her  injunction,    The 
the   descriptions   of   which   have   per- 
il .ii  atvythmg  alse  to  make  the 
tanding    not    fat    below    the 
■us  of   the  language,  is  that 
dnghamshire,  and  the  neigh- 
Thc   Task"   set   the   seal   on 
ity   with   his   own   generation 
■  i  l( i  ceding,    and    without    it,    despite 
nrdinaiy  and  too  little  recognized  ex 
if  his  shorter  pieces,  notable  in  range 
ity,    he    would    perhaps    not    rank    so 
a   poet    to-day,   although    it   is    to    be 
■it  t"'i  many  readers  know  his  master- 
y    through   quotations,   such   as   "God 


made  ihc  country,  and  man  made  the  town.* 
"Variety's  the  very'  spice  of  life,"  "the  cups 
that  cheer  but  not  inebriate,"  and  the  like,  or 
else  through  selections  such  as  the  pathetic 
description  of  "Crazy  Kate,"  or  the  patriotic 
"England,  with  all  thy  faults  I  love  thee  still," 
or  the  picture  of  the  postman  outside  in  the 
winter  evening,  while  all  is  domestic  comfort 
within,  or  the  poignant  bit  of  autobiography 
lhat  begins  "I  was  a  stricken  deer."  That  the 
desultory  and  somewhat  spun  out  "Task"  with 
its  longueurs,  its  exhibitions  of  intellectual 
narrowness  and  religious  bigotry,  its  compara- 
tive lack  of  high  and  sustained  imagination, 
should  tempt  to  skimming  and  even  to  tast- 
ing by  selections  does  not  afford  matter  for 
surprise;  yet  the  admirer  of  Cowper  and  the 
student  of  English  poetry  must  contend  that 
so  to  treat  "The  Task"  is  to  stand  in  one's 
own   light.     The  case  and   skill   of   the   transi- 

i 9  make  the  very  desultorincss  of  the  poem 

an  inhibition  of  art,  Cowper  at  his  narrowest 
is  still  perhaps  the  most  urbane  of  our  poets, 
the  descriptions  of  scenery  are  scarcely 
equaled,  as  etchings  in  words,  whether  by 
Thomson  or  by  Wordsworth,  and,  although 
there  is  little  of  the  latter's  philosophic  insight 
into  the  heart  of  nature  and  into  that  of  man, 
there  is  in  compensation  the  absolutely  sin- 
cere expression  of  the  observations,  reflections 
and  emotions  of  a  sensitive  poetic  genius  un- 
spoiled by  literary  or  social  sophistication. 
Whin  in  addition  we  think  of  Cowper's  play- 
ful humor,  his  feeling  for  domesticity,  his  hu- 
manitarianism,  his  satiric  power  —  witness  the 
passage  on  the  excise  in  the  fourth  book  — 
as  exhibited  in  "The  Task,"  we  are  led  to 
wonder  whether  our  great-grandfathers  in 
their  hearty  appreciation  of  the  poem  as  a 
whole  wen  not  wiser  than  we  are  in  our  res- 
ervations and  in  our  glib  phrases  with  regard  to 
Cowper's  services  as  a  precursor  of  the  Gcor- 


Wh.iiam  P.  Trent. 
TASMAN,  tas'man,  Abel  Janssen  (Jans- 
zen.  Janzoon),  Dutch  navigator;  b.  Hoorn, 
North  Holland,  about  1602;  d.  Batavia,  Java, 
October  1659,  He  was  engaged  in  voyages  of 
discovery  in  the  Pacific  and  Indian  oceans  in 
1639-42  under  the  patronage  of  Van  Dicmcn, 
governor-general  of  the  Dutch  West  Indies, 
,ind  in  the  latter  year  was  sent  to  circumnavi- 
gate Australia.  He  sailed  from  Batavia  14 
Aug.  1642,  discovered  on  24  November  the 
island  which  he  called  Van  Diemen's  Land,  but 
which  has  since  been  named  Tasmania,  and 
later  discovered  the  southern  island  of  New 
Zealand,  the  Friendly  Islands,  and  the  Fiji 
Islands  and  returned  to  Batavia  5  June  1643. 
Details  roiiceniing  a  subsequent  voyage  along 
the  coasts  of  New  Guinea  and  north  and  north- 
western Australia  are  exceedingly  scanty.  He 
set  out  on  29  Jan.  1644,  discovered  the  Gulf 
of  Carpentaria,  made  other  important  dis- 
coveries, and  returned  to  Batavia.  but  further 
information  is  lacking',  He  ranks  as  one  of 
the  greatest  navigators  of  the  17th  century. 
He  published  a  narrative  of  his  first  vovage 
which  was  n.-print.-il  in  1722  and  in  I860.  Con- 
sult  his   <T.ife>   by  Walker   (Hobart,  Tasmania 
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TASMAN   (tar'man)   SEA.  Oceajiica.  that 
pan   ol   the   Pacific   Ocean   lying  lictwcen  Tas- 
mania    [and     sOUlhcaM     Australia)     ;*">!     New 
h  ,,  1,500  mita  acroac,  and  it  eroaaed 
marine  cable  from  Sydney  to  Welling- 
ton. 

TASMANIA,  tAz-rna'id-a.  Australia,  the 
smallest  ^ti*"c  of  |be  BMUhOliwralth. 
ui  the  ialud  ill"  Tasmania  and  Itl  adjacent 
Men.  and  .mi.il.d  Mil  miles  lOfltfa  erf  At  sonlli- 
i  xircmiiy  of  the  Australian  ointment, 
from  which  it  i*  separated  by  llass  Strait.  The 
&J&5  IQOSR  miles,  and  of 
tin:  in. mi  island  -M.3.W  square  miles.  The  main 
island  is  heart- shaped,  about  190  milts  bag 
from  north  to  south,  am!  17S  mile-  al  the  wid- 
est.   Tin-  coaata  arc  bold  and  much  indented, 

formine    a    nuniU-r    of    excellent    harlmrs.      The 

i     ■   plateau  intersected  in   various  di- 

.   i\  r  of  (,,*:li  and  precipitous 

mountain   ratines,  rising  in  Cradle  Mountain  to 

■■"    Ewt      Some   of    tin     ■■ 

ui  contain  large  and  beautiful   lakes, 
and    rivers    are    numerous",    The    g> 

■ 
oioic  rock-  and  extentive  flows  of  tertiary  ba> 

sall       The   mineral   wealth    is  great   and    mining 

■  iii-irv.    The  annual  vahn  of 

products   is   al I    $4X100,000,   mostly 

gold,   silver,   copper   and   tin.     The    Imp 

WW    touted    nearly    *\n00.000    and    the    exports 

■i  (4,030,000.    The  largest  farm  crop  i5 

■i.«\000  bushels    annually,    wheal    follow- 
ing with   t.000.000  bushels.    The  rlirn  ; 
pcrate.   and   the    rainfall    in    general    sufficient. 
The   ftfira   and    fauna   are   similar   to   those   of 
southern    Australia       Tin  i  r    or   two   remarkable 

animal',  peculiar  to  the  island,   the  Taananian 
woli   and   the   "Tasmaniari   devil*    (  I 
and    Doouriti),    sometimes    called    the    native 
tiger.     The  soil  is  very  fertile,  espeei.-.llv  m  ihc 

i.L-inns.    and    well    adapted    for    wheat, 

which  is  the  principal  crop 

ehnid,    and    the    manufacture!    are    if) 

able.     The   volume   of   trade   amounts   to   over 

fc20J»OjOOQ    anntiaJIy.    The    rhief    eatMTO    are 

fruits,    Silver,    wool,    tin,    COM,    limber, 
!  grain       KoMTt,  the  chie!   port  on   the 
,i  i.hip   con- 
nection  with    Europe,    Australia    and 

I, oid  There  are  abonl  "^  miles  ,if  railroad*. 
■  ii  eninpttlsory.  There  an:  Id  col- 
leges,  and  al  the  head  of  the  educational  system 
is  the  l/nivrrsitv  of  Tasmania.  The  capital  of 
the  state  is  Hnharl  with  38,000  DOBBlatlon 

■    16C  iiy   iha 

Dutch   "  who   named  it   Van 

Diemen's  Land,  after  hi'  patron      In  ISfM  Eflg- 
land  c  : 

This  was  maintained  until  W.1,  when  Tasmania 
was  declared  a  British  colonj      In   1900  H  be- 

cjBir    a    state    of    the    conm 

tralia.     The   aboriginal   inhabitant*   are   almost 

extinct-     There  ll  liar  shifting 

of     thr     population     between     TaJU 

Southern    Australia,    more     than    40.01X1    imi- 

grants   and   over  -40,000  immigrant  • 

cUlly  recorded   rverv    vrar 


[■,, 


rh.-   aw  I 


,  port 


TASSAERT,     _. 
Octave.  French  painter 
by    suindc,    1«74,     He   ertterrd    the    I 
.:.    I  .i.tliie-T,    and   i  i   ■• 

Misrrab 
fans—  tin-  poor,  the  suffering,  the  I 
nate.  The  exaggerated  lentil 
pictures  was  much  admired  at  the  time 
realism  appealed  even  to  Delacroix  «tn 
scan.    Among  his  best-known   works  ai 

■  ian' ;   'A  Family  oi 
'The     Slave     Merchant';     and      'Do 
tftMas.1 

TAS31E,    la.'l,    Jamee,    English    « 
graver:     b.   1'nlloshawil,   near   ' 

life  he  worked  as  a 

here  lie  studied  an  and  beesi 

■ 
him  Tassie  perft  ■  ted  tl  .    ■ 
•enamel,'     a    hard     i  . 
adapted  to  the   formation  of  gem*  anc 
IMA   he 
successful    ■ 

I    nanj    i 
gems   of    ancient    and   modern   I 
made  a  scries  of  larg 
many  of   the   famous   n 
medallions  art  of  gre.i1    ■ 

TASSO,    taYso 

Italian   [met  :  1>.    \  .  i  ■    ■ 

lia,    5    Sept,     1569      His    education     h 

Padua,  and  was  continued  during  nil 

Rome.    Fi  i  He   was 

known  as  a  poet   throughout  I'afy  whr 

Kangonc.  general  of  the  Pope  and  a  a 

learning,    took   him   into   his   serniee   i 

ployed  him  in  nctrotiationa  with  Clem 

at  Rome  and   Francis  I  in   Fi 

rjucntly  entered  the 

of  Ferrara,  but   soon  left  her 

and     \  eiuce.      Ken.  in 

Salerno,  engaged  bun,  in   1531.  aa  score- 

when  thai  prim  e   i 

Tasso  accompanied  him.  and   altar  K 

h'-    inarric  I 
I'or/ia  ii 

he   lived   till    l>47.      tin:    ihe  1 1   Mj 

whose     estates     '"■^g^g^H 
vpooaabt 
introduction    of    the    hniuiunun    mm 
iiimpelli-J    the    poet,    at    thr    iovintiag 
Duke   of   Urbino.    to    'Ac   up   bis   r 

The    leisure    "hadJ^K^K^K^H 
\madar 
■    '■ 

Ihikc    of    Mantua    apt"  inled    him    gnr 

erected   by   the^^^^^H 

srription    "Ossa    Bcrnardi   Jg^K^K^H 

Torejuato   afterward   roasovcl    ! ...       . 

Ferrara      His      chief     work,      'L'dl 

epic.  disnla^^H 

and  art.     His  other  works,  tn  five  u 

among  the  best   Italian  lyric  and  elegit 

of    the    time.     Consult    PasoBni.   'I  Ge 

■ 

TASSO,  Torquato,  torlcwi'l* 

■  fiit:   poet:    " 

i.  d,   Rome.  25  Apr' 
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to  the  school  ot  the  Jesuits  at  Na- 
tis  father  being  absent  from  home, 
jn  was  at  first  superintended  by  his 
om  he  quitted  at  10  years  of  age  to 
Father  at  Rome,  and  never  saw  her 
thii  time  he  could  recite  from  mera- 
at  Greek  and  Latin  poets.  He  sub- 
Ufstied  his  studies  under  his  father's 
ence  at  Rome,  Bergamo,  Urbino, 
1  Venice,  Before  the  age  of  16  he 
ftd  by  his  father  to  revise  and  coffl- 
em  'L\Amadigi,,  and  eventually  sent 
to  study  iawi  Tasso,  a  borti  poet, 
egal  studies  a  sore  burden,  but  mart- 
al  time  for  more  congenial  pursuits, 
to  the  surprise  of  Italy  and  the  in- 
f  his  father,  produced  the  <Rinaldo,> 
m  in  12  cantos.  The  disappointment 
er  yielded  at  length  to  genuine  ad- 
:  this  really  remarkable  production, 
sented  to  allow  his  son  to  abandon 
iterature.  The  reputation  of  the 
meanwhile  procured  for  him  an  in- 
the  University  of  Bologna,  where 
d  an  aptitude  for  the  study  of  phi- 
pecially  that  of  Plato.  He  left  Bo- 
ccount  of  a  lampoon,  which  he  was 
arged  with  writing.  After  visiting 
Castelvetro,  Modena  and  Correggio, 
d  to  Padua  on  the  invitation  of 
Gonzaga.  Here  he  continued  the 
lato,  and  wrote  three  (Discorsi  del 
jico.*  He  determined  no  longer  to 
osto  but  take  Virgil  for  his  model. 

0  construct  the  plan  of  his  (Gerusa- 
;rata,}  which  he  at  first  called  (God- 
le  plan  of  this  poem  was  of  a  highly 

character.  By  celebrating  all  the 
pean  houses  as  having  taken  part  in 

of  Godfrey,  he  hoped  to  make  him- 
powerful  friends,  and  while  he  was 

this  project  he  secured  a  patron  in 
ui^i  d'Este,  to  whom  he  had  dedi- 

Rmaldo.*  The  princes  of  Italy  at 
deemed  it  their  chief  honor  to  be 
le  patrons  of  art  and  literature,  and 

1  retained  500  gentlemen  in  his  ret- 
>f  whom  was  Tasso,  who  was  also 
by  the  cardinal  to  the  court  of  Fer- 
Academy  of  Ferrara  supplied  learned 
vith  whom  he  engaged  in  philosoph- 
ions ;  the  courtiers  were  easily  trails- 
5  paladins,  and  the  court  ladies  into 
vhose  imaginary  achievements  the 
led  with  daily  diligence.  Thus  the 
me)  grew  at  the  court  of  Ferrara. 
ig  might  be  wanting  to  his  experi- 
>ard  engaged  in  a  course  of  lovc- 
his  own  account.  There  were  at  the 
'errara  two  sisters  of  the  reigning 
ezia,  the  wife  of  the  Duke  of  Ur- 
-conora,  the  younger,  a  virgin  of  30, 
line  years  his  senior.  Their  brother 
rved  to  the  poet  as  model  for  his 
*  In  high  favor  with  the  ladies,  by 
attentions  were  received  as  the  gal- 

a  courtier  and  a  poet,  it  would  be 
to  imagine  a  more  blissful  slave  than 
id  now  become.     In  1571  he  accom- 

cardinal  on  an  embassy  from  the 
harles  IX  of  France.  He  was  re- 
i  distinction  at  the  court  of  France, 
Dllowed  to  Blois,  Tours  and  Chenon- 
nsard  (q.v.)  received  him  in  the  most 


friendly  spirit.  A  quarrel  with  his  patron 
drove  him  from  the  French  court,  and  he  re- 
turned to  Ferrara,  where  Alfonso,  at  the  solici- 
tation of  his  sisters,  received  the  penniless  poet 
into  his  own  service.  In  the  spring  of  1573  his 
(Aminta,>  a  pastoral  drama,  was  represented  at 
the  court  of  Ferrara.  It  is  still  considered  the 
most  graceful  Italian  work  of  the  kind,  al- 
though many  prefer  the  Castor  Eido*  of 
Guannl.  In  April  1575  he  announced  the 
completion  of  the  'Gerusalemme.*  Alfonso 
was  eager  for  its  immediate  publication,  but  this 
judicious  counsel  was  not  heeded  by  the  poet, 
whose  sensitive  mind  dreaded  censure,  especially 
the  censure  of  the  Church,  even  more  than  it 
coveted  applause.  He,  therefore,  sent  his  poem 
to  his  friend  Scipio  Gonzaga,  now  a  cardinal 
at  Rome,  requesting  his  judgment.  Scipio  as- 
sembled a  consulta  of  churchmen  and  critics 
against  whose  censures,  literary  and  ecclesias- 
tical, the  poet  was  forced  to  defend  himself  and 
to  amend  and  modify  his  work  to  meet  their 
views.  He  was  told  he  ought  to  be  content 
with  monks  and  nuns  as  his  auditors,  and  to 
renounce  all  mythology,  romance  and  chival- 
rous adventure,  and  his  mind,  divided  between 
art  and  religion,  gave  way.  To  add  to  his  dis- 
traction his  work  at  this  time  was  printed  pi- 
ratically without  his  own  revisions.  Alfonso 
wrote  a  vigorous  protest  against  this  disgrace- 
ful proceeding  to  all  the  Italian  courts,  but 
doubts  of  his  favor  at  court  began  also  to  fill 
the  mind  of  Tasso.  He  believed  that  he  was 
persistently  calumniated  at  court,  and  systemat- 
ically misrepresented  to  the  Inquisition.  On 
17  June  1577,  he  drew  his  poignard  in  the  apart- 
ment of  the  Duchess  of  Urbino.  He  was  ar- 
rested, but  set  at  liberty  after  two  days  and 
recommended  to  retire  to  his  country-seat.  In 
spite  of  strong  reassurances  he  still  suspected 
the  office  at  Rome.  He  was  now  received  into 
the  convent  of  Saint  Francis  at  Ferrara,  but 
on  the  20th  July  he  started  in  disguise  for  his 
native  place  where  he  stayed  with  his  sister 
Cornelia,  till  the  end  of  summer.  In  the  au- 
tumn he  solicited  leave  to  return  to  Ferrara, 
and  obsequiously  accepted  a  conditional  acqui- 
escence to  his  request.  Alfonso  is  accused  of 
imprisoning  him,  first,  from  offense  at  the  ad- 
dresses paid  to  his  sister;  secondly,  from  jeal- 
ousy of  the  Medici,  from  whom  the  poet  had 
received  an  offer;  and  thirdly,  from  fear  that 
the  poet  would  strike  the  glory  of  the  house  of 
Este  out  of  his  work.  For  some  years  Tasso 
had  lived  on  intimate  terms  with  Altonso  and 
his  two  sisters,  especially  Lucrezia,  who.  dis- 
missed by  her  husband,  kept  him  as  her  con- 
stant companion.  He  had  hesitated  about  ac- 
cepting the  offer  of  the  Medici,  but  in  1557  he 
put  away,  out  of  gratitude  to  the  Este  family, 
all  thoughts  of  other  service.  After  many 
complaints  of  ill-treatment  he  again  left  Fer- 
rara, and  wandered,  sometimes  in  want, 
through  Padua,  Venice,  Urbino  and  Piedmont, 
and  finally  returned  to  Ferrara  (21  Feb.  1579), 
on  the  eve  of  the  duke's  second  marriage. 
Finding  himself  treated  with  complete  neglect, 
he  broke  out  in  loud  complaint  and  was  impris- 
oned as  a  madman  in  the  hospital  of  Saint 
Anne  of  Ferrara.  At  this  time  his  work  was 
condemned  by  the  Academy  della  Crusca,  to 
whom  he  replied  with  moderation.  He  re- 
mained in  the  hospital  of  Saint  Anne  till  July 
1586,  when  he  was  released  at  the  solicitation 
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of  Vincent  di  Gonzaga,  who  took  him  to  his  es- 
tates. Tasso  now  resided  at  Mantua,  and 
wrote  the  tragedy  of  Torrismondo,  which  with 
a  genealogical  poem  he  dedicated  to  Vincent  di 
Gonzaga.  Finding  that  Mantua  did  not  agree 
with  him,  he  proceeded  to  Naples,  the  climate 
of  which  he  found  most  congenial,  and  where 
he  fixed  his  favorite  residence  at  the  monastery 
of  Mount  Olivcito.  Here  he  composed  the 
*Gcrusalcmmc  Conquistataf>  which  he  dedicated 
to  Cardinal  Aldohrandini.  It  is  a  reconstruc- 
tion of  the  *Gcrusalcmme  Liherata,'  in  which 
he  rejects  the  chief  mystical  and  chivalrous 
ornaments  of  the  previous  poem,  and  plumes 
himself  on  a  precise  and  slavish  imitation  of  the 
c Iliad.'  He  wished  it  to  supersede  the  *Liher- 
ataf>  but  posterity  has  reversed  his  decision  as 
to  its  superiority.  Aldohrandini  solicited  and 
obtained  from  the  I 'ope  the  laurel  crown  on  be- 
half of  Tasso.  I'rged  by  his  patron,  Tasso  re- 
paired to  Rome,  although  he  declared  it  was  to 
die.  Amid  the  preparations  for  the  ceremony 
his  health  gave  way.  He  retired  from  the 
plaudits  of  the  public  to  the  convent  of  Santo 
Onofrto,  where  he  expired.  (See  Aminta; 
Jerusalem  Delivered).  Tasso' s  chief  works 
include  (Gerusalcmmc  Libcrata*;  the  ^ime,* 
and  the  *  Aminta.'  The  ^crusalemmc'  was 
translated  into  English  by  Kdward  Fairfax  in 
1600.  In  Italian  literature  the  (Gerusalcmmc> 
shares  with  the  c Orlando »  of  Ariosto  the  place 
of  the  greatest  epic.  Both  arc  full  of  poetic 
beauties  and  admirable  for  the  interest  and 
variety  of  the  narrative.  Consult  Albertazzi,  A., 
cTonpiato  Tasso*  (Modeua  1°<11);  Boulting, 
\\\,  *Tasso  and  his  Times1  (New  York  VX)7)  ; 
Milman,  R.,  4Life  of  Tasso*  (2  vols.,  London 
1850)  ;  Kerra/zi,  *T.  Tasso,  studi  biogranci- 
criiici-hihliograhci'  ( 1HS1>>  ;  Scrassi,  *La  vita  di 
T.  Tasso*  (3d  ed.f  with  notes  by  Guasti  1858) ; 
'Complete  Works'  (%U  vols.,  Pisa  1821-32); 
Tasso' s  'Lettere  e  Dialoghi,'  edited  by  Guasti 
(Florence  1852-3'));  'Prose  diverse*  (1875); 
Solcrti,  A.,  * \  ita  di  Torquato  Tasso*  (3  vols., 
Turin  18°o);  de  Sanctis.  F.,  'Storia  dclla  let- 
teratura  italiana*  (2  vols.,  Hari  1912);  Sainati, 
A.,  'La  lirica  di  Torquato  Tasso*  (Pisa  l'>12)  ; 
Scopia,  'Lc  fonti  del  mondo  crcato  di  Tor- 
quato Tasso'  (Naples  l'X)7)  ;  Wagner,  lfedwig, 
'Tasso  daheim  tind  in  Deutschland*  (Berlin 
1W3);  Woodbcrry,  G.  F.,  'The  Inspiration  of 
Poetry*    ( New  York  1910). 

TASTE,  in  (rstheticjf.  appreciation  of  the 
beautiful;  the  faculty  of  discriminating  the 
qualities  of  beauty,  harmony,  etc.,  and  exercis- 
ing them,  particularly  in  art  and  literature, 
joined  to  a  capacity  for  appreciating  and  en- 
joy in  v;   excellence.      See   /KsTHETU'S. 

TASTE.    See  Si  \sks. 

TATARS,  or  TARTARS,  a  nomadic  pco- 
plr  a::iiei;tb  spi -ken  of  as  Scvihiar.s.  kni-wu  f«>r 
•h«-.r  ir.ri;r<«iii|>  and  o>in|Uesis  arnorih*  neighbor- 
ing ii.i;i<ni«  nvrr  a  wide  extent  of  territory  ;  their 
local  sea:  hrirvr  found  both  in  ancient  and  nn id- 
em times  in  'he  -teppes  .»r  uncultivated  regions 
which  conne*-'  Kumpe  ;\u<\  Asia.  a*  well  a-  «'ti 
the  north  of  I'hm.i.  in  Turkestan  ami  on  the 
shon^  "!  ■In-  f.i»p:an  and  Black  M-a*.  Tartar. 
Tatar  or  Ta-?a  appears  to  have  been  the  name 
of  ,i  irbr  of  M»  :ii«.  U  >vhn  occupied  ah  i*:t  the 
<Mh  cei.!ur>  .i  disfin-f  of  Chinese  Tartary  on 
the  upper  Amur.     This  tnl»c  was  dispersed  by 


the  attacks  of  neighboring  Mongols,  an 
in?  the  terror  of  its  arms  in  different 
its  name  came  to  be  applied  hv  the  C* 
various  hordes  of   Mongol  robbers.    T 
Tatars   formed  part  of  the  horde  off 
Khan,  when   that   conqueror  carried  I 
from  the  country  known  as  Chinese  T; 
Ku rope,  and  through  some  accidental 
stance  the  name  came  to  be  applied  to 
Mongol    horde,    as    well    as   to   the 
hordes  of  similar  origin  who  follows* 
footsteps,  and  to  the  districts  from  wft 
came,  or  in  which  thev  settled;  hence 
of  Chinese  Tartary,  Independent  Taw 
Turkestan)   and  Kuropcan  or  Little 
comprising  most  of  the  Russian  govern! 
Orenburg,  Astrakhan,  Ekateunoslav,  i 
sack  provinces  and  the  Crimea.     For 
sions    and    conquests    of     these    peoi 
Gf.ngiits  Khan;  Mongolia;  Rcssia,  c 
name  Tatar  has,   for  reasons  similar 
alrcadv  given,  been  long  applied  in  E< 
the  Kfanrhu  conquerors  of  China.    T! 
chus  are  Tatars   in   the  generic  sens* 
term.    Sec  Mancih'ria. 

TATE,  tat,   Alexander   Norman, 

analytical  chemist:  b.  Wells.  Somerset, 
1837;  d.  Orton.  Cheshire.  22  July  If 
studied  chemistry  in  Liverpool,  where  I 
lished  an  analytical  and  consulting  la 
in  1863,  and  there  became  known  to  tl 
of  industrial  science  in  connection  i 
study  of  the  recently  introduced  / 
petroleum.  He  wrote  'Petroleum  and  i 
ucts*  (1863),  and  superintended  the 
and  management  of  oil-refining  work 
Isle  of  Man  and  in  Flintshire  until  11 
finally  settled  at  Hackins  Hey  and  incn 
reputation  as  an  expert  in  the  analyse 
and  fats,  and  as  a  teacher  of  scicne 
technical  schools  at  Liverpool.  He  w: 
of  the  scientific  magazine  Research  I 
and  a  contributor  to  scientific  periodi 

TATE,  George,  English  archxoto 
naturalist:  b.  Alnwick,  1805;  d.  there, 
1871.  lie  was  a  linen  draper  and  subs 
postmaster  of  his  native  town  and  heca 
brated  for  his  scientific  researches  and 
lieation>.  These  include  'The  Old  Celt 
of  Greaves  Ash*;  the  'Hut-circles  ai 
on  Yeverling  Bell ' ;  among  the  long  list 
able  papers  on  the  ancient  remains  of 
trict,  its  geology,  flora  and  fauna,  and 
tured  Rocks  of  Xonhumltcrland  and 
Borders'  (1865)  and  'History  of  i 
(1805- W)- 

TATE,  Henry,  English  merchant 
lanthropist :    b.    Chorley,    Lancashire. 
St  real  ham,  5  Dec.  18'W.     He  was  a  sti; 
chant    in    Liverpool    and    amassed    a 
thmugb   the  invention  of   loaf   sugar. 
moved  to  London  in  1880  and  became 
for  his  benefactions,  giving  £42,000  to  d 
pool    Tniver-ity   College,  a   still    largti 
I.i\crpiMi]   ho<pitals  and   four   free  lib 
tin    parish  of  Lambeth.     He  establish* 
pnxaii-  callery  of  modern  paintings  a 
li.itii   .it'll  afterward  presented  it  to  til 
f  uildin.r  tor  ?hc  Cullecti««ii  a  gallery  nes 
ball    Bridge,   .it    a   cost   of   4W.0U0.     T 
tutii  n  known  as  the  "Tate  Gallery,*  wa 
;n  1S*'7.  and  its  dunur  was  created  a 
IS'JS 
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ihum.  English  poet:  b.  1652;  d. 
a  Dublin  clergyman,  he  was  edu- 
ty  College.  In  1690  he  succeeded 
poet-laureate.  Oldys  calls  him 
f-natured,  fuddling  companion.9 
$  survived  through  his  metrical 
i  of  the  Psalms,  which  he  wrote 
>n  with  Nicholas  Brady,  certain 
rhich  appeal  to  the  reader,  but 
l  has  no  poetic  value.  He  also 
ic  pieces,  as  <King  Lear*  (an 
( Panacea  or  a  Poem  on  Tea*; 
Sacra y ;  l Innocent  Epicure y ; 
tpplement  to  the  New  Version } 
ive  been  due  solely  to  his  pen,  in 
rld-renowned  "While  Shepherds 
scribed  to  Tate. 

ta'shl-an,  Christian  apologist:  b. 
l  Assyria;   d.   Edessa,    180.     He 
philosophy  and  became  dissatis- 
pagan  systems  of  his  time.     At 
150  he  was  converted  to  Chris- 
eachings  of  Justin  Martyr  (q.v.). 
/iving  controversial   work,    ( Ad- 
reeks^  was  written  176  and  after 
ustin  Martyr  he  adopted  Gnostic 
inchristian  conceptions  regarding 
urge  and  the  world  of  sons,  and 
jxistence  of  contradictions  in  the 
i  practical  matters  he  rejected  the 
id  of  animal  food,  and  used  only 
ating  the  Eucharist.    He  was  also 
arriagc,  and  he  gave  in  his  ad- 
sect  of  the  Encratites.    He  was 
Tertullian,    Clement   of  Alexan- 
tus,    Ori^en    and    others.      His 
was  a  kind  of  harmony  of  the 
In  1876  Dr.  Moesinger  published 
Latin  translation  of  a  commen- 
Hatessaron*  which  had  been  writ- 
im   Syrus.     The   translation   had 
1841   by  Aucher,  a  Mechitarist 
n  the  original  Syriac  of  Ephraim, 
t  extant,  but  from  an  Armenian 
ed  to  the  5th  century.     In  1881 
d  his   (Tatian's   Diatessaron,*   in 
jht  to  restore  the  work  from  the 
rials.     An  Arabic  version  found 
edited  in  1888  by  Agostino  Ciasca. 
language    of    the    <Diatessaron) 
n  Syriac;   Harnack  believes  that 
Consult  Otto,    *  Corpus  Apolo- 
32) ;    Hamphill,    (The   Literature 
;entury>     (1891);    Harris,    <The 
Tatian>  (1890) ;  Hill,  (The  Ear- 
:hrist,   (1893). 

ta'shi-us,  Achilles.     See  Achil- 

,  The,  a  paper  published  by  Sir 
!  in  London,  from  April  1709  to 

The  name,  Steele  asserted,  was 
nor  of  the  fair  sex,  and  he  wrote 
ic  pseudonym  of  (( Isaac  Bicker- 
y  Swift  previously  in  his  joke 
anac-maker,  Partridge.  Its  an- 
ndicatcd  its  purpose  to  present 
gallantry,  pleasure  and  entertain- 
may  be  taken  as  the  first  venture 
terature  in  English.  Steele  wrote 
I  papers  issued,  Addison  41,  and 

produced    most    of    the    others. 


The    Taller    was    succeeded    by    The    Spec- 
tator (q.v.). 

TATTERSALL'S,  tat'er-salz,  located  in 
Knightsbridge  Green,  London,  England,  is  the 
great  metropolitan  mart  for  horses,  of  which 
there  is  an  auction  every  Monday  throughout 
the  year  and  every  Thursday  in  spring.  It 
has  acquired  greater  celebrity  as  the  Head- 
quarters of  betting  men. 

TATTI,  tat'te,  Jacopo.  See  Sansovino, 
Jacdpo. 

TATTNALL,  tat'nal,  Josiah,  American 
naval  officer:  b.  Bonaventure,  near  Savannah, 
Ga.,  9  Nov.  1795;  d.  Savannah,  Ga.,  14  June 
1871.  He  was  educated  in  England  and  in  1811 
returned  to  the  United  States,  where  the  next 
year  he  was  appointed  midshipman  in  the  navy. 
He  was  engaged  in  the  battle  of  Bladensburg 
and  served  in  the  Algcrine  war  in  Decatur's 
squadron.  He  was  promoted  lieutenant  in  1818 
and  was  engaged  in  the  suppression  of  the 
West  Indian  piracy  under  Porter  in  1823-24. 
He  was  promoted  commander  in  1838,  placed  in 
charge  of  the  Boston  navy  yard  and  at  the 
outbreak  of  the  Mexican  War  was  assigned  to 
the  command  of  the  Spitfire  and  joined  the 
squadron  at  Vera  Cruz.  He  took  charge  of  the 
Mosquito  division,  with  which  he  covered  .the 
landing  of  General  Scott's  troops,  and  after 
the  fall  of  Vera  Cruz  led  the  attack  on  the 
forts  at  Tuspan.  He  became  captain  in  1850 
and  in  1857  was  appointed  flag-officer  of  the 
Asiatic  squadron,  where  he  participated  in  an 
attack  with  the  French  and  British  on  the 
Chinese.  Although  a  violation  of  neutrality,  he 
was  sustained  by  public  opinion  and  also  by 
the  government.  In  1861  he  resigned  from  the 
United  States  navy  and  offered  his  services  to 
the  governor  of  Georgia.  He  was  appointed 
captain  in  the  Confederate  navy,  took  command 
of  the  Merrimac  after  the  engagement  with 
the  Monitor  in  1862  and  set  out  for  Hampton 
Roads.  After  the  surrender  of  Norfolk  and 
the  navy  yard  he  withdrew  with  the  Merrimac, 
and  on  11  May  1862  to  prevent  her  capture 
sunk  her  off  Craney  Island.  The  court-martial, 
which  he  requested,  after  a  thorough  investi- 
gation acquitted  him  from  all  blame.  He  then 
engaged  in  the  defense  of  Savannah  River, 
but  in  1865  was  compelled  to  destroy  his  ves- 
sels. In  1870  he  returned  home  and  was  ap- 
pointed inspector  of  the  port  of  Savannah,  a 
post  which  he  occupied  until  his  death.  Con- 
sult Jones,  C.  G,  *Life  of  Commodore  Tatt- 
nall>   (1878). 

TATTOOING,  a  word  of  Polynesian  ori- 
gin, anglicized  from  the  Tahitian  tatu,  denot- 
ing the  practice  of  making  permanent  colored 
designs  or  figures  in  the  skin  by  means  of  small 
punctures  or  incisions,  which  receive  various 
dyes  or  pigments.  The  coloring  is  mainly  dark 
blue  and  dull  red.  A  similar  custom,  known 
as  cicatrization  or  scar-tattooing,  consists  in 
repeatedly  cutting  the  skin  at  the  same  place 
so  that  in  healing  a  raised  scar  is  left.  Both 
varieties  of  tattooing  may  be  found  among 
the  same  people,  as  in  the  case  of  the  natives 
of  the  South  Sea  Islands.  Among  the  Ad- 
miralty Islanders,  the  Fijians,  the  Gonds  and 
the  Todas  of  India,  the  inhabitants  of  the  Liu- 
Kiu  Islands  and  other  races,  color-tattooing  is, 
or  was,  confined  to  the  women,  and  the  Latuka 
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ol  llic  Hp] 

bbobi    whom    scat  'tattooing    is   prac- 
tised upon  women  only.    Calor-tauoauig  is  gen- 

rrjlly    ami  Dial,    Iiim     "  .ir-i. 

frequently  Used  t"  prodOCC  'li.tin^inslmii;  tribal 
mark*.       The    latter    variety    i 

number  of   native   African   people*,    t  h 

i    the  Middle  Kongo  scat  the  whole 
■ 

l  rii    lallooing    and 

TJru,  in  me  Solomon  Island*  ..  ^irl 

i-  not  eligible  (or  marriage  until  she  has  mm 

subject"!  10  an  atrociously  .  :■.       . 

:1k.    native 

tunraOara  leuUci  (earful  scars  on  the  backs  ol 
iheir  younw  nrb  before  marriage.  The  i-'ormo- 
*ans  tall<  prior  to  marriage; 

'.    iii.     r, !;.-,■..   ■  ol    Hi  ■■■    I luinea  un- 
married girls  arc   tattooed  all  over,  except   011 
adorned  la  tins  amy  at  uac 
time  of  their  marriage,    Color-latloouag  oi  an 

velopmeni  among  ih,    Uaorfci  oi  Hew  Zealand 

and  the  Japanese.  I.itr  l„.ih  ItKH  peoples,  like 
several  others,  h;ive  largely  abandoned  the  prac- 
tice   under  the   influence   of   civilization.     With 


and   vimc  other  classes   in   crvifiaed 

1    tattooing,  mainly  in  OBt  color,  maktt&g 

Baca,  etc.,  on  their  bands, 
arms,  chests,  etc.  Consult  Robley,  H.  G., 
'Motto,  01  Maori  Tattooing'  (London  UKKi) 

TAUCHNITZ.  towH'nlts,  Christian  Bern- 
hard,    Kavi  11  rait    nx,    German    publisher:    l> 

IXIf.i;    d 
13  Aug,   I89S.     In  1837  he  founded  his  wen- 
known   ptitdMiime   esuil-li-linii-m    in    I 
I860  wai     ■  in   nob*  ;  hi   I860 

wii  appointed  eoaaul^eAera)  lot  Great  Britain 
in  the  kingdom  <if  Saxony;  and  in  1S77  KM 
made  a  life  member  of  the  Saxon  first  chamber 
The  firm  is  best  known  for  its  Colli  1 
British  and  American  Author;. '  finirralh  called 
the  "Tauchnit*  Edition."  begun  in  1841  and  in 
1903  extending  10  about  3^00  vufiuun 

TAUCHNITZ.  Karl  Christoph  Traugott 

German  :  Her:  b  Grosspardau, 

■  i.t    i7i,i  ,  ,1    14  J.in    ISM     In 

17''7  he  set  up  :<.  pm  .■■■-■.:.  which 

irged  by  the  addition  of  a  bank-shop  in 

17*  an. 1  1800,  the  style  of 

the  firm  being  Karl  T. milium     He  first  itilro- 

.   rmany,   and    won   a 

high  reputation  by  his  mu>n-:d  piililn-.i 

editions   of    the   Bible  and    the    Koran    and    his 

temarkably  correct   scries  of   Greek  and   Latin 


1361.    Ai  18  he  renounced 

Liriican    cloister,    where    be    studied    the 

scholastic  theology,  and  returning  to  Strasburg 

came   un  ' 

whose      vernacular      sermons      then      attracted 

i  !c    v.. 1-     ifc. 
pclled  to  mystical  and  fcrv.  1  1 

'11,    WII 
;  mpcroi  Louis  the  Bavarian,  when  the 


■Ml  'I      W 


the  large  cities,  who  represented 
iied  the  special  pre 
clergy  except  in  ihc  celebration  ol  the 
men!*,  and  with  anti-sacerdotal  tcnilenbe 
upon  worship  in  the  bean  and  hf« 
preached  with  wonderful  sacs 
and  in  the  neighboring  towas,  village-*  u 
vents.  Notwithstanding  the  papal  interd 
.•mid  the  ravages  of  the  black  death  ( 1: 
ed.  '.In   ■.  ■■n-.datiorn  of  rrtiitioo 

•  1 


.111,1    , 1.  11.  ILII. 

raining    I  In     claims   of    ll 

in-i-m.  though  ii  pronoa 

lug   the   most    perfect    w 

■    laugh  1  expl 


higher  stage  of  spiritual  perfection  an 
opposed  i"  (he  pantheistic  tenets  of  t 
and  rhr  Begufoa.  The  best  o(  the  ear 
■f  1498.  1 
I S45,  The  hymns  and  treat 
German  theology  which  have  been  atti 
to  him  are  of  doubtful  authenticity  1 
Schmidt,  'Johannes  Tauler  von  Sirs 
HMD;  Wmkwonh.  'Life  and  Time*  d 
!er,  with  2s  ol  his  . . 

German'  (18S7)  ;  Junol.  'Lea  Ami*  de  D 
XlVe  Sieelc>    (1870). 

TAUNTON,  lin'too.  England,  a  1 
[own  of  Somerset,  on  the  Tone,  36  mi 
rail  south -south  we*  I  0/  Bristol.  The  pr 
buildings  and  Institutions  are  the 
cfaurchea  of  Sajni  James  and  Paint  Marj 
dalene;  an  old  grammar-school,  recnustt 
a  Wcsleyan  Methodist  and  a  Coogreg 
t'  institute:  and  the 
■till  in  1 ind  cowainn 

museum     Of     the     Somersetshire     Archxn 

and  Natural  History  Society.  The  ind 
establishment)  include  silk- factories,  tip 
paper- box     Works,     iron     and     bran*     fnu 

,,.,.  li-iM->ik-.  breweries,  etc.  Taunton 
■t.-.i!  anttqmiy,  and  from  the  discoveryc 
containing  Roman  coins  appear*  to  have 
■11  I  luring  the  t  i«il  War 
defended  by  the  Parliamentarian*  again 
Royalists     The  inhabitants  suffered  mud 

00  ol   Monn b, 

and  who  assumed  da 
■   Fune   1685      Feffrej    1 
bloody    assise    here    in    the    same   yiar. 
22.563 

TAUNTON.   Mas,,   city,   county-. 

ounty,     at     the     head     of    t 

the    Taunton    River,    and    c 

New   York,    New    Hi 

road,    about    36    miles    southeast   of   1 

and    16    miles    north    of    Fall    Ruer 

100  passenger  trains  and  about  100  freight 

enter    the    city    daily      The    Fa!!    River    I 

steamers,    which    have    daily    connection 

New    York    and    other    places,    are    to 

■-  ally    Taunton    hai 

communication    by    water    with    many    1 

Atlantic  ports     The  ciiy  gels  its  coat  irt 

lumber  at   tide  water,  and  freight  rater  t 
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tnton  are  les.»  than  for  inland  cities, 
ines  connect  the  nearby  villages  and 
h  the  city,  more  than  700  cars  leav- 
i  of  the  city  daily. 

[y  is  noted  for  the  extent  and  variety 
nufacturing  industries.     The  govern- 
us  of  1910  gives  the  leading  manufac- 
ablishments  of  the  city  as  follows: 
on  mills,  with  $4,410,390  invested,  and 
3,151   persons,  to  whom  were  paid 
M»125,679.     The  cost  of  the  material 
tally  was  $2,651,502,  and  the  value  of 
products  was  $4,592,466.    There  were 
ies  and  machine  shops,  with  capital 
$2,679,203;  the  value  of  their  yearly 
£2,636,390.  The  total  number  of  manu- 
(1909)  was  146;  the  total  capital  in- 
5,504,000;  the  annual  average  number 
fees,    7,835;    the   annual    amount   of 
,535,000;   the  cost  of  material  used, 
;    and    the    value    of    the    products, 
>.     The   principal    manufactures,    be- 
ta products,  are  cutlery,  machinists' 
lets,   tacks,  nails,  jewelry,  machinery 
i  manufactories,  silver  and  britannia 
k,  oil-cloth,  copper  and  yellow  metal 
iting  presses,  stoves,  stove  linings  and 
ensils.     The  city  is  the  distributing 
a  large  part  of  Bristol  and  adjoin- 
es;  coal  is  shipped  from  here  to  the 
f  the  interior,  and  grain,  vegetables, 
id  manufactures  to  outside  markets, 
incipal  public  buildings  are  the  State 
>spital,  a  massive  group  of  buildings, 
a  tract  of  140  acres,  which  accommo- 
1,000  patients ;  the  county  courthouse 
r  $300,000)  ;   Registry  building   (cost 
the  government  building  ($100,000) ; 
Taunton  jail;  theatre;  Odd  Fellows' 
itorical   Hall;    Morton   Hospital,    the 
san  Tillinghast  Morton  Kimball;  Old 
>me,  opened  January  1871 ;  club  build- 
ks.     business     blocks,     schools     and 
There  are  six  each  of  Congregational 
n  Catholic  churches,  four  Methodist, 

of  Unitarian,  Baptist,  Presbyterian, 
Scientist,  Adventist,  Protestant  Epis- 
Universalist.  The  educational  insti- 
e  Bristol  Academy,  opened  18  July 
t  Mary's  Academy  (Roman  Catholic) ; 
rrs  of  the  Old  Colony  Historical  So- 
rporated  4  May  1853;  a  high  school, 
I  parish  schools,  graded  elementary 
td  a  public  library  containing  about 

imes.  The  city  is  well  supplied  with 
utions;  the  two  national  banks  had, 
0,  a  combined  capital  of  $700,000;  the 
surplus   of   two   savings  banks  was 

and  five  co-operative  banks  had  a 
capital  of  over  $3,000,000.  The  gov- 
f  the  city  is  vested  in  a  mayor  and 
ilmen  chosen  by  popular  vote.  Pop. 
W. 

p.— The  first  white  settlement  was 
Elizabeth  Pole,  an  Englishwoman,  in 

found  here  an  Indian  village  called 
agreat  river39)  on  the  Tecticutt  River. 

bought  land  from  the  Indians  for 
>n    on    the   east    side   of    the    river, 

present  limits  of  Ward  Four.    The 

first  called  Cohannet,  but  when  it 
wrated  in  1639  it  was  called  by  its 
Tie,  after  Taunton,  England.    In  June 


1639  Taunton  sent  deputies  to  the  General  Court 
assembled  at  Plymouth.  The  names  which  ap- 
pear on  the  Taunton  records  —  of  men  con- 
nected with  the  surveys  and  the  granting  of 
titles  —  are  names  of  men  who  were  among  the 
history  makers  of  the  nation.  The  early  set- 
tlers of  Taunton  recognized  the  rights  of  the 
Indians,  and  the  records  show  that  Miss  Pole 
and  others  purchased  lands  from  Massasoit 
and  other  Indians.  William  Hooke,  the  first 
minister,  returned  to  England  as  domestic 
chaplain  to  Oliver  Cromwell.  The  first  men- 
tion of  a  schoolmaster  is  that  of  Master 
Bishop,  who  was  one  of  the  early  settlers.  Other 
schoolmasters  were  William  Pole,  Mr.  Adams, 
James  Green,  and  in  1683,  Samuel  Dan  forth,  a 
minister,  was  selected  to  keep  a  tfGramer  scole 
here  in  Taunton.*  In  1647  an  act  was  passed 
which  made  the  public  schools  free  and  the 
support  of  the  schools  compulsory.  In  1682 
Taunton  received  from  the  court  £3  from 
the  funds  of  the  .fishing  excise  of  the  Cape, 
for  keeping  a  free  colonial,  classical  and 
elementary  school.  In  1701-02  100  acres  of 
land,  on  both  sides  of  the  river,  were  set  apart 
for  school  purposes.  The  history  of  educa- 
tion in  Taunton  is  an  almost  complete  history 
of  the  city.  A  grist  mill  was  erected  in  1639- 
40;  in  1653  the  first  successful  iron  works  in 
America  were  established.  Some  of  the  prod- 
ucts of  the  iron  works  were  used  as  money, 
as  may  be  seen  from  the  following  order : 

To  the  Clerk  of  the  Iron  Works, 

Ensign  Thomas  Leonard  please  pay  to  Bar*    Tipping 
nine  shillings  and  three  pence  in  iron  money. 

From  yr  friend, 

Richard  Williams. 
Taunton  16th  1st  — 1685. 

In  1659-60  a  saw-mill  was  built,  and  before 
1700  brick  making,  shipbuilding  and  many 
other  industries  had  been  begun.  The  ruins  and 
sites  of  many  of  the  old  manufactories  are 
pointed  out  as  of  historic  interest;  for  they 
mark  the  beginnings  of  the  mighty  industries 
of  the  Taunton  of  the  present.  On  6  Nov.  1746 
the  place  was  made  a  *  shire  town,®  and  on  2 
Jan.  1865  was  incorporated  as  a  city.  The  first 
crucibles  in  America  were  made  here;  the  cop- 
per blank  discs  for  copper  cents  were  supplied 
to  the  government,  in  large  amounts,  by  the 
Taunton  Manufacturing  '  Company.  Taunton 
has  always  furnished  promptly  more  than  its 
quota  of  soldiers  when  the  country  called  for 
defenders.  In  1774  the  people  unfurled  from 
the  liberty  pole  on  aTaunton  Green*  a  flag,  on 
which  was  inscribed  "Liberty  and  Union9;  and 
among  the  *minnit  men*  at  Lexington,  19  April 
1775,  was  a  brave  band  from  Taunton.  They 
were  among  the  first  to  go  and  the  last  to  re- 
turn. Robert  Treat  Paine,  one  of  the  signers 
of  the  Declaration  of  Independence,  resided 
here,  for  whom  a  statue  has  been  erected  in 
front  of  the  city  hall.  Consult  Waterman, 
history  of  Taunton  Schools  * ;  Emery,  his- 
tory of  Taunton  >  (1893);  Quarter-Millennial 
Celebration  of  the  City  of  Taunton.' 

TAUNUS,  tow'noos,  Germany,  a  mountain 
range  mainly  in  the  Prussian  province  of  Hesse- 
Nassau,  extending  eastward  from  the  Rhine, 
north  of  the  Main,  separating  the  basin  of  that 
river  from  that  of  the  Lahn.  The  highest  sum- 
mit, Grosser  Feldberg,  is  2,886  feet  in  ele- 
vation.   The  district  is  well  wooded,  and  ex- 
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hi  hits  much  picturesque-  scenery,  as  well  as 
ruined  castles,  etc.,  and  antiquarian  remains  dat- 
ing from  Roman  times.  Its  scenery  and  mineral 
waters  attract  many  visitors ;  and  some  of  the 
finest  German  wines  are  grown  on  the  south 
side.  The  point  of  most  historical  interest  in 
the  region  is  the  ancient  Roman  fort  uncovered 
at  Saalburg,  showing  fortifications  dating  back 
to  the  year  200.  West  of  Saalhurg  the  Ger- 
mans erected  a  colossal  statue  of  Ger mania 
to  celebrate  their  victory  over  France  in  1870-71. 

TAURIDA,  tow're-da,  a  government  of  the 
I'krainian  Republic,  bounded  north  by 
Kkatcrinoslav ;  east  by  the  Sea  of  Azov;  south- 
east, south  and  west  by  the  Mack  Sea ;  and  north- 
west by  the  government  of  Kherson,  from  which 
it  is  separated  by  the  Dnieper ;  area,  23,312  square 
miles.  It  is  irregular  in  shape,  and  being  united 
to  the  land  only  on  its  boundary  with  Ekateri- 
noslav  for  about  90  miles,  may  be  regarded  as 
one  large  peninsula,  subdivided  again  into  two 
minor  peninsulas,  of  which  that  in  the  south, 
now  called  the  Crimea,  and  well  known  in  an- 
cient times  as  the  Chersonesus,  is  the  more  per- 
fect; the  isthmus  which  connects  it  with  the 
northern  portion  being  at  its  narrowest  not  more 
than  eight  miles.  The  northern  peninsula  con- 
sists almost  entirely  of  an  extensive  steppe, 
which  stretches  across  into  the  southern  penin- 
sula. It  is  generally  without  a  tree,  and  in 
many  parts  composed  of  parched  and  saline 
sands,  where  vegetation  is  almost  extinct;  but 
in  other  parts  is  composed  of  fertile  loams, 
capable  of  raising  any  kind  of  crop,  and  often 
covered  with  verdant  pastures.  Simferopol  is 
the  capital  citv.  (See  also  the  article  Ckimka). 
Pop.  about  2,133.1X10. 

TAURUS,  ta'rus  Asiatic  Turkey  (or  Asia 
Minor),  a  mountain  chain  or  series  of  mountain 
groups  usually  considered  as  tieginning  in  the 
east  on  the  Euphrates,  at  the  Xushar  Cataract, 
in  the  pashalic  of  Marash,  whence  it  stretches 
west,  nearly  parallel  to  the  coast  of  the  Mediter- 
ranean, for  above  500  miles,  terminating  to 
the  north  of  the  Gull"  of  Adalia.  In  the  east 
it  takes  the  name  of  Jebel-Kurim,  or  sometimes 
Anti-Taurus  Mountains,  in  the  west  that  of 
Ramadan  Oplou  Balakar.  It  sends  off  several 
branches,  of  which  the  most  remarkable  arc 
Alma-Dagh,  which  proceeds  south  into  Syria, 
and  becomes  linked  with  the  chain  of  Lebanon; 
and  the  Anti-Taurus,  which  proceed*  northeast, 
sending  out  ramifications  which  become  linked 
with  Ararat.  Elburz  and  Caucasus.  Many  of 
the  Eastern  peak**  are  abo\e   10,001)  feet. 

TAURUS,  the  Hull,  in  astronomy,  a  name 
given  the  second  «»f  the  zodiacal  constellations. 
It  contain*1  the  *?ar  nf  the  first  magnitude  Alde- 
baran  (in  the  eye),  the  group  of  the  Pleiades 
(in  the  uecki,  .md  the  llxade*  (in  the  face). 

TAUSEN,  Hans,  Danish  reformer:  b 
Hiikiii-!.-.  .-ii  l:imen  Mand.  14'U;  d.  Ki'-e.  11 
Ni'V.  1  ?M .  Hi  studied  at  Wittenberg  and  was 
jin  .(>  hiT,  fr"in  152.\  at  Viburg,  then,  from 
\^J*).  at  f '>>pt  nhacen.  Me  edited,  with  o»l- 
l.il.oi.i!iirs  M/.«n.  "The  AM  Top.  nhagen  Arti- 
i\\."  In  1;.*;  be  published  a  pi  aver-In  n>k  and 
a  lioi-k  <t  hninihi-'*  Me  was  appointed  reading- 
master  i-i  "he  iu,:versit\  (1537)  and  <IM2) 
hUhi-p  -  t"  Ri1  •-.  Ii:o(r;id  nf  Latin  he  u*ed  his 
native  I.in«!it.i..a<-  in  his  sermons  and  hooks  A 
selection    of    h's    wmk>    was    brought    out    bv 


Rordam  (Copenhagen  1870).  Consult  Roo, 
'Skiagraphia  Luthcri  Danici  M.  JuhasuuV 
(1757) ;  Schmitt,  L.v  *  Johannis  Tauscn.  odcr 
der  diinischc  Luther*    (Koln   1894). 

TAUSIG,  Karl,  German  pianist:  b  War- 
saw, 4  Nov.  1*41;  d.  Leipzig.  17  July  W7L 
First  he  was  under  his  father's  tuition,  tha 
studied  under  Bocklct,  Thalberg  and  Liszt  ii 
Vienna.  He  made  art  tours,  then  lived  ■ 
Dresden  and  later  (1861-62)  in  Vienna.  Fraa 
1866  he  was  royal  court  pianist  at  Berlin  ui 
led,  till  1870,  an  academy  of  pianoforte  play- 
ing. As  a  virtuoso  he  was  equally  interpreter 
of  classic  as  of  modern  piano- music,  but  u 
composer  he  produced  few  works.  Now- 
worthy  of  his  productions  is  his  edition  of 
Clemcntis*  'Gradus  ad  Parnassum.'  His  piano 
score  of  Wagner's  c  Mcistersinger ■  became  very 

fiopular.  His  'Technischcn  Studien'  was  pol- 
ished by  H.  Ehrlich.  Consult  Weitzmaaa, 
'Der  lctztc  der  Virtuoscn*  (Berlin  1868). 

TAUSSIG,  tows'Ig,  Edward  David,  Ansa* 
ican  naval  officer :  b.  Saint  Louis.  Mo.,  20  Nor. 
1847.  On  graduating  from  the  United  States 
Naval  Academy  in  1867,  he  was  appointed  suc- 
cessively ensign,  master  and  lieutenant,  banc 
made  lieutenant-commander  19  June  1892.  He 
has  served  on  the  European  and  Pacific  stations 
and  in  the  coast  survey.  He  took  possession  o\ 
Wake  Island  for  the  United  States  and  was 
placed  in  charge  of  Guam  1  Feb.  1H09.  He 
was  on  duty  in  the  Philippines  and  during  ik 
summer  of  1900  in  North  China.  He  has  com- 
manded the  Bennington  and  the  York  town. 

TAUSSIG,  Frank  William,  American  polit- 
ical economist:  b.  Saint  Louis,  Mo,  28  Per. 
1859.  He  was  graduated  at  Harvard  in  1879. 
and  has  been  full  professor  of  political  economy 
there  since  1802.  He  has  written  'Tariff  His- 
tory of  the  United  States*  (1st  ed..  18W:  64 
ed.,  1914);  ( Silver  Situation  in  the  United 
States*  (1802);  < Wages  and  Capital*  (1»): 
^Principles  of  Economics*  (1911);  'Some  As- 
pects of  the  Tariff  Question1  (1015):  'In- 
ventors and  Moneymakers*  (1915).  and  has 
been  editor-in-chief  of  The  Quarterly  Jwd 
of  Economics. 

TAUTOG,  a  marine  fish  (Tautooa  omtit) 
of  the  Atlantic  Coast  of  the  United  States, 
related  to  the  dinners  and  wrasse*  of  the 
family  Labridtr.  and  locally  known  as  blackfafc 
or  oysterfish.  It  is  from  two  to  three  feet  ■ 
length,  when  large,  blackish  or  greenish  n 
color,  the  young  with  about  three  pairs  of  ©V 
*cure  dark  bars;  chin  white;  eye  greenish.  It 
abounds  about  weedv  rocks,  ovster  reefs,  etc 
near  shore,  feeding  on  molhtsks.  barnacles,  etc. 
and  is  easily  caught.  It  is  one  of  the  best  table- 
fishes  of  the  American  coast.  The  anmal 
catch  off  the  New  England  coast  is  about  7S0 

ft  -IK 

TAVERN,  a   name  common   especially  m 

the  rural  district*  of  Great  Britain  and  the 
Tinted  States  for  a  village  inn  or  hotel.  Or* 
caM<  mally  some  city  hotel  has  borne  the  name. 

TAVERNIER,  ta-ver-ne-a.  Jam  Baptist* 

T) mii in  n'At'nnwE,  French  traveler:  b.  Fans, 
aUuit  ln05:  d  Copenhagen.  168°  Before  Id 
J  1st  war  he  bad  visited  a  considerable  portioa 
><t  I-' '.ir<>pe  He  subsequently  traveled  thread 
Turkrv.  IVrs\i  and  other  Eastern  countries, 
six  times  by  different  routes,  trading  as  a  da- 
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rchant,  and  studying  manners  and  cus- 
f  his  journeys  he  gave  an  account, 
assistance  of  a  literary  friend.  In 
ing  realized  a  large  fortune  and  x>b- 
patent  of  nobility^  he  retired  to  the 
Aubonne,  in  the  Genevese  territories. 
view  of  passing  there  the  remainder  of 
But  altering  his  determination,  he  was 
;  to  start  once  more  for  the  East,  when 
suddenly  overtaken  by  death.  His 
Voyages  en  Turquie,  en  Perse,  et  aux 
f  which  there  are  translations  in  Eng- 
8  and  1684),  Dutch  (1682)  and  Ger- 
4),  have  gone  through  several  editions 
iginal  French. 

OY,  ta-voi',  Burma,  (1)  a  town  in 
im,  on  the  river  of  the  same  name, 
E  a  district,  35  miles  from  its  mouth. 

southeast  of  Rangoon.  It  is  situated 
f  River,  about  30  miles  from  the  har- 
ered  by  Tavoy  Point,  a  conspicuous 

on  the  Burma  coast.    It  lies  in  a  low 

which,  during  the  rainy  season,  be- 
nost  a  swamp.  It  is  laid  out  in  straight 
nd  the  houses  are  mostly  built  of  tim- 
thatched  with  palm  leaves.  The  trade 
iderable.  Near  the  town  a  mass  of 
idstone  occurs,  and  at  a  short  distance 
s  a  hill  entirely  composed  of  specular 
Pop.  about  25,063.  (2)  An  execu- 
ict  which  has  been  under  British  con- 
i  1824,  with  an  area  of  5,308  square 
p.  about  110,000.  (3)  An  island  about 
south  of  the  town  of  the  same  name, 
st  and  most  northern  of  the  extensive 
ich  is  called  the  Mergui  or  Tenasserim 
igo.  It  is  about  18  miles  long  and  two 
id  its  southern  part  is  surrounded  by 
>  shoals  and  small  islands,  which  make 
n   dangerous.       On    the   eastern   side 

a  good  and  well-sheltered  harbor, 
s  received  the  name  of  Port  Owen. 

fAS  (ta'was)  CITY,  Mich.,  village, 
:at  of   Iosco   County,   on  Tawas  Bay 

of  Lake  Huron),  at  the  mouth  of  the 

iver,  and  on  the  Detroit  and  Mackinac 

about  66  miles  north  of   Bay  City. 

good  harbor  and  steamer  connection 
ly  of  the  lake  ports.  It  is  in  an  agri- 
and  lumbering  region,  and  nearby  are 
It  deposits.  Its  industries  are  con- 
liefly  with  the  manufacturing  of  lum- 
the  shipment  of  salt,  lumber  and  farm 
There    is    one    bank.    Pop.    about 

ri  TAWI,  ta'we  ta'we,  Philippines, 
oup  of  islands  of  the  Sulu  Archipelago, 
the  extreme  southwestern  part  of  the 
es,  consisting  of  88  islands;  area,  462 
niles.  Some  of  the  islands,  though 
are  unnamed;  the  others  are  divided 
e  sub-groups  or  clusters;  (o)  the  Cina- 
Kinapusan  cluster ;  (b)  the  Tawi  Tawi 
and  (c)  the  Laparan  cluster.  The 
ands  are  mountainous,  but  of  moderate 
he  valleys  and  plains  are  fertile  and 
with  tropical  vegetation.  Rice,  corn, 
d  coffee  are  cultivated,  but  only  for 
use;  the  forest  wealth  is  considerable. 
>t  of  commercial  value  on  account  of 
leans  of  transportation.  The  chief  in- 
;  fishing,  pearl  fishing  and  gathering 
r-of-pearl,  etc.  The  islands  are  sparsely 


populated  and,  as  many  are  very  inaccessible, 
nave  been  for  many  years  the  hiding  places  of 
pirates;  die  few  settlements  were  mostly  estab- 
lished by  the  Spaniards.  (2)  The  largest  and 
name  island  of  the  Tawi  Tawi  group;  length 
from  northeast  to  southwest,  35  miles;  greatest 
width,  15  miles;  area,  187  square  miles.  It  is 
mountainous,  and  of  volcanic  formation;  they 
are  three  groups  of  two  peaks  each,  one  at  the 
southern  end,  one  at  the  northern  end  and  the. 
third  in  the  east  central  part ;  greatest  elevation, 
1,941  feet.  The  soil  is  generally  fertile,  and  the 
island  well  wooded;  the  chief  industry,  as  in 
the  rest  of  the  group,  is  fishing.  The  chief 
settlement  is  Tatin,  on  the  northwest  coast,  on 
a  small  bay. 

TAWNEY,  James  A.,  congressman:  b. 
near  Gettysburg,  Pa.,  3  Jan.  1855;  d.  Excelsior 
Springs,  Mo.,  12  June  1919.  He  was  educated 
at  the  common  schools  and  learned  the  black- 
smith's and  machinist's  trade.  He  went  to 
Winona,  Minn.,  in  1877  and  worked  there  as  a 
machinist  for  four  vears.  He  was  admitted  to 
the  bar  there  in  1882  and  practised  law  until 
1890,  when  he  was  elected  to  the  State  senate 
of  Minnesota.  In  1893  he  was  elected  to  the 
53d  Congress  and  served  continuously  until 
1911,  when  he  was  defeated  by  the  Progressive 
party.  Mr.  Tawney  was  appointed  by  ex- 
President  Taft  to  the  International  Joint  Com- 
mission created  by  treaty  with  Great  Britain 
for  the  settlement  of  disputes  between  the 
United  States  and  Canada,  and  was  chairman  of 
the  United  States  section  of  the  commission  un- 
til his  death.  Mr.  Tawney  had  great  political 
power  in  Minnesota,  and  took  an  active  part 
in  anti-trust  legislation.  In  1906  he  was  vice- 
chairman  of  the  Republican  Congressional  Cam- 
paign Committee.  He  was  known  in  the  Re- 
publican party  as  an  insurgent  and  continually 
surprised  the  Republican  machine  while  in  Con- 
gress by  bolting.  He  was  an  orator  of  great 
power.  He  was  chairman  of  the  House  Ap- 
propriations Committee  until  1910,  and  long 
championed  a  Federal  budget  system.  Tawney 
was  defeated  for  re-election  in  1910,  when  he 
opposed  reform  of  the  power  of  the  speaker 
of  the  House..  In  1910  he  opposed  the  efforts 
of  the  Republicans  to  increase  appropriations 
for  the  army  and  navy. 

TAX  ASSESSORS.    See  Taxation. 

TAX-DEED,  an  instrument  or  conveyance 
whereby  the  proper  officer  of  the  law  undertakes 
to  convey  the  title  of  the  rightful  owner  to  the 
purchaser  at  a  tax  sale  or  a  sale  of  the  land  for 
non-payment  of  taxes.  This  deed,  according  to 
the  principles  of  the  common  law,  is  simply 
a  link  in  the  chain  of  the  purchaser's  title.  It 
does  not  of  itself  transfer  the  title  of  the  owner, 
as  in  grants  from  the  government  of  deeds,  or 
as  do  conveyances  between  individuals.  The 
deed  is  not  the  title  itself,  or  even  evidence  of 
it,  its  recitals  not  being  binding.  No  presump- 
tion arises  upon  the  mere  production  of  the 
deed  that  the  facts  upon  which  it  is  based 
really  existed,  but  when  it  is  shown  that  the 
officers  of  the  law  have  performed  every  duty 
imposed  upon  them  the  deed  becomes  conclusive 
evidence  of  the  title  in  the  purchaser. 

TAX  ALES.    See  Paleobotany. 

TAXATION.  What  Is  a  Tax?  —  A  dis- 
tinction must  be  made  between  a  tax  and  the 
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exercise  of  the  power  of  taxation.  Property 
may  he  taken  from  individuals  hy  the  govern- 
ment in  the  exercise  of  various  sovereign  pow- 
ers, such  as  the  power  of  eminent  domain,  the 
penal  power,  the  police  power  and  the  taxing 
power  Where  the  purpose  of  the  compulsory 
payment  is  neither  to  exercise  the  right  of 
eminent  domain  nor  to  inflict  punishment  nor 
primarily  for  purposes  of  regulation,  we  have 
•to  deal  with  the  power  of  taxation.  The  power 
of  taxation  may  be  exercised,  however,  in  sev- 
eral ways.  The  government  may  perform  a 
service  for  the  individual  from  which  a  speci- 
fic benefit  is  received  and  where  the  cost  of 
the  service  is  presumed  to  be  covered  by  the 
payment.  Such  payments  arc  called  fees  or 
tolls.  Or,  again,  the  government  may,  with  or 
without  the  consent  of  the  individual,  make  an 
improvement  which  increases  the  value  of  his 
real  estate  and  may  impose  what  is  technically 
called  a  special  assessment  or  a  betterment 
charge.  Finally,  the  government  may  impose 
a  payment  on  the  individual  where  the  special 
benefit,  if  any,  is  merely  incidental.  Such  a  pay- 
ment is  called  a  tax.  Taxes  in  the  narrower 
sense  arc  to  be  distinguished,  therefore,  not 
only  from  fines  and  penalties  as  well  as  from 
prices  (charges  made  by  the  government  when 
it  carries  on  a  commercial  or  industrial  under- 
taking) but  also  from  fees  or  tolls  and  from 
special  assessments.  l>oth  of  which  arc  equally 
manifestations  of  the  taxing  power,  but  which 
arc  distinguished  from  taxes  in  the  narrower 
sense  in  that  the  special  benefit  accruing  to  the 
individual  is  both  positive  and  measurable. 

A  tax  may,  therefore,  be  defined  as  a  com- 
"pulsory  contribution  from  the  person  to  the 
government  to  defray  the  expenses  incurred 
in  the  common  interest  of  all.  without  refer- 
ence to  special  benefits  conferred.  Each  word 
in  this  definition  is  significant.  A  tax  is  a  con- 
tribution, whether  in  money  or  in  kind;  it  is 
compulsory  (to  distinguish  it  from  a  gift);  it 
is  paid  by  a  person  —  either  a  natural  person, 
like  an  individual,  or  an  artificial  person,  like 
a  corporation;  it  is  paid  to  the  government 
in  any  of  its  forms,  whether  local,  State, 
Federal  or  international;  the  expense  must 
be  incurred  in  the  common  interest  of  all 
or,  in  legal  parlance,  it  must  be  for  a  public 
purpose;  otherwise  it  is  confiscation,  not  tax- 
ation. Finally,  it  must  be  paid  without  ref- 
erence to  special  benefits  conferred.  It  is  levied 
for  the  common  benefit,  not  for  any  special 
benefit. 

The  Reason  of  Taxation. —  By  the  reason 
of  taxation  is  meant  the  ground  or  the  philo- 
sophical justification  of  taxation.  The  older 
theory  may  be  called  the  exchange  or  the  con- 
tract or  the  reciprocity  theory.  It  was  con- 
nected with  the  18th-century  contract  theory  of 
the  state.  This  theory  holds  that  taxes  are  a 
mere  exchange  between  the  individual  and  the 
Koveriinient.  that  the  government  performs  cer- 
tain services  like  that  of  protection,  for  the 
individual  and  that  the  individual  gives  the 
government  something  in  return.  This  theory 
ha**  been  completely  superseded  by  the  more 
modern  jw>litical  philosophy.  The  modern  the- 
ory ma\  be  called  the  nr^mir  jfufiry  of  tnv- 
ation.  It  do«->  indeed  not  deny  the  obligation 
in  ino  government  to  do  something  for  the 
community  in  return  for  the  payment  exacted 


from  the  community.     In  this 
indeed,  reciprocity;  but  it  is  an 
tween  the  community  as  a  whole  aiw 
ernment   which   represents  the  coi 
is  not  an  exchange  of  any  kind  bctwi 
and  the  individual.    Modern  oolitic 
does  no 

inTnTTnuar  docs   not   contrac 
the  state.     He  is  born  into  the  stau_ 
transfers   his   political    allegiance, 
without  any  reservations.     In  th» 
state  is  as  much  a  part  of  the  indivii 
family  is  a  part  of  the  individual 
individual    involuntarily   assumes    ce» 
gations  to  his    family,  so  he  assun 
tions  to  the  state  of  which  he  is  « 
It  is,  therefore,  as  much  his  duty  to 
the  state  as  it  is  to  support  his  fai 
fact,  we  may  go  further.    The  state  * 
cally  organized  community  is  indispens 
modern  civilized  man.    We  cannot  o 
any  one  living  outside  of  the  state. 
one  can  throw  off  the  obligations  of 
—  which  can  in  the  last  instance  demanu  * 
very  life  —  it  is  as  much  the  duty  of 
dividual  to  support  the  state  as  it  is  m 
port  himself.    The  obligation  to  pay  tax* 
therefore,  be  declared  in  modern  til 
a  natural  obligation  and  the  state  is  evcaj 
justified  in  converting  this  moral  obligate 
a  legal  obligation. 

The  Function  of  Taxation,—  The 
function  of  taxation,  therefore,  is  to  r«* 
cntie.     This  may  be  declared  to  be  the 
function   of   taxation.     As   a  matter  Ol 
however,   taxation  has   always  been  a* 
other  purposes  which  may  be  declared 
secondary  or  incidental  in  character.     ! 
function  may  be  declared  the  social,  rath* 
the  fiscal,  function  of  taxation.    Taxati 
been  at  various  times  employed  to  du 
prohibit,  to  destroy  or  to  foster  ecoi 
tivity.      At    the   present    time,    in    the 
States,  for  instance,  we  have  a  tax  w 
plctely  prohibits  the  issue  of  State  b 
and  certain  kinds  of  future  sales  on  kne 
exchange.     We  have  a  tax  designed  i 
to  check  the  import  of  opium.    We  h— 
which  has  utterly  destroyed  the  pro 
phosphorus  matches.     We  have,  or 
taxes    designed    to    foster    or   proti 
forms  of   domestic  industry.     In  iuu* 
there  have  been  two  extreme  schools  of 
the  one   represented  in   the  United  5a 
statesmen  like  Calhoun  or  publicists  1 
A.   Wells,  who  have  contended  that 
function  of  taxation  is  fiscal  and  i 

tion,    for    instance,    means    con 
other  extreme  represented  by  c^imih 
and  by  professorial  socialists  like  Ai 
neTj  have  maintained  that  the  prii       r 
oTtaxation  is  to  effect  changes 
A   logical  corollary  of  this  pO!»u«m  i 
that  no  payment  can  he  considered  a 
it  seeks  to  effect  social  changes.     , 
modern   and    more   moderate  positi 
while   the   primary   function  ot   tax* 
be  the  fiscal   function,  there  is  no  r 
refusing  to  bring  about,  incidentally. 
taxation,  desirable  social  reforms  that ; 
ni zed  as  such  by  the  community. 

The  Nature  of  Taxation.— 1« 
good  or  a  bad  thing?     Is  it  a  I 
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[ere   again   we   have   two   schools   of 

The  older  writers,  of  whom  Jean 
Sav  is  a  good  example,  adopted  the 
consumption  theory  of  public  finance, 
that  governmental  functions  ought  to 
id  to  a  minimum  and  that  the  exercise 
omental  power  represents  the  unpro- 
onsumption  of  the  community.  The 
ice  is  that  all  government  expendi- 
uld  be  reduced  to  a  minimum  ana  that, 
been  said,  the  best  tax  is  the  smallest 
the  other  extreme  is  found  the  state- 
dch   is    based    upon    the    productivity 

public  finance.  According  to  this  the 
or  ought  to  be,  the  chief  productive 
the  community  because,  at  all  events, 
igned  to  lay  the  foundations  for  the 
of  all  individual  production.  Every- 
racted  from  the  individual  and  spent 
overnment  would  from  this  point  of 
it  has  been  put,  return  in  a  fertilizing 
:o  the  community.  Taxation  would, 
,  be  the  best  form  of  investment, 
again  the  modern  position  is  midway 
the  two  extremes.  It  is  undeniable 
ic  involves  a  burden  or  a  sacrifice  and 
sense  it  is  something  which  to  that 
presents  an  evil.  But  it  is  equally  true 
result  of  the  tax  is,  or  may  be,  to 
e  government  to  accomplish  something 
of  undeniable  advantage  to  the  com- 
s  a  whole,  even  though  the  particular 
hich  accrues  to  the  individual  may  not 
>e    definitely    measureable.      The    real 

therefore,  is:  what  is  the  result  of 
iditure  or  what  does  the  government 

the  tax?  If  the  expenditure  is  a 
r  a  wasteful  one,  if  no  care  has  been 
limiting  either  the  end  or  the  means, 
1  be  no  doubt  that  the  tax  represents 

But  if  the  object  to  be  attained  is 
ally  or  socially  desirable,  if  the  money 
nically  spent  and  if  the  balance  of  the 
/antage  over  the  social  sacrifice  is  clear 
other  words,  the  government  is  effi- 
irrying  out  a  wise  mandate  of  the  peo- 
n  the  tax  represents  a  good  and  not  an 

sav  that  the  best  tax  is  the  least  in 
would  bring  us  back  to  primitive 
On  the  contrary,  the  distinguishing 
modern  civilization  is  the  growing  pro-  , 
Detwecn  the  satisfaction  of  collective 
1  the  one  hand  as  over  against  the 
on  of  individual  wants  on  the  other, 
e  civilized  the  community  the  greater, 

absolutely  but  relatively,  will  be  the 
>f  taxation  as  compared  with  the  total 
come.  While,  therefore,  it  is  by  no 
ne  that  every  tax  is  a  good  tax  or 
y  expenditure  is  a  wise  expenditure, 
rrtheless  a  fact  that  in  the  sense  indi- 
>ve  taxation  is  a  good  rather  than  an 
use  it  is  a  necessary  means  of  accom- 
certain  desirable  political  and  social 
he  nearer,  in  other  words,  every  tax 

being  an  ideal  tax,  the  more  will  it 

a    balance   of    benefits    over   disad- 

Limits  of  Taxation. —  Even  though 
in  the  above  sense  may  be  declared 
>od,  there  is  another  sense  in  which 
a  definite  limit  upon  the  possible  ad- 
of  taxation.  We  have  here  to  con- 
ation not,  as  above,  in  relation  to  the 
jl.  26  —  19 


returns  to  be  expected,  but  in  relation  to  the 
source  from  which  taxes  are  derived.  It  is  a 
question  not  what  do  you  do  with  the  tax,  but 
from  what  source  do  you  get  the  tax?  In 
other  words,  no  matter  how  ideal  in  other  re- 
spects a  tax  is,  it  may  impose  too  heavy  a 
burden  upon  the  community.  The  limits  of 
taxation  may  "be  legal,  political  or  economic. 
The  legal  limitations  upon  taxation  are  crea- 
tures of  positive  law.  The  government,  in  the 
United  States  for  instance,  is  enjoined  from 
levying  a  tax  on  exports.  The  State  govern- 
ments are  prohibited  from  levying  any  taxes 
which  will  interfere  with  interstate  commerce. 
I  Both  State  and  local  governments  are  fre- 
quently enjoined  from  levying  more  than  a 
Vnaximum  rate  of  taxation.  The  political 
limits  of^  taxation  may  T>e"  illustrated  by  the 
provision  of  American  law,  that  all  taxes  must 
be  for  a  public  purpose.  The  exact  formula 
of  what  constitutes  public  purpose  is  something 
which  has  given  great  trouble  to  our  judges 
and  publicists.  The  economic  limits  of  taxation 
are  seen  when  we  reflect  that  the  ultimate 
souxce.  of  all  taxes  is  the  social  income  and 
that  the  demands  preferred  by  government  in 
^  the  form  of  taxation  may  trench  unduly  upon 
/  this  income.  We  have  had  numerous  ex- 
v  amples  both  of  megalomania  and  of  unwise  ex- 
penditure in  the  history  of  American  finance, 
especially  State  and  local  finance.  Not  a  few 
communities  have  even  become  bankrupt 
through  the  impossibility  of  raising  sufficient 
revenue  by  taxation  to  defray  the  present  and 
past  expenditures  of  the  community.  In  the 
last  resort,  the  community,  like  the  individual, 
must  cut  its  coat  according  to  its  cloth.  It 
may  conceivably  levy  taxes  up  to  the  limit  of 
the  social  income,  but  if  it  exceeds  that  income 
or  trenches  upon  the  capital-replacement  fund 
of  the  community,  it  marks  the  beginning  of 
a  backward  step  in  economic  progress. 

The  History  of  Taxation. —  In  the  history 
of  taxation  there  is  discernible  the  influence 
of  four  sets  of  causes.  First  and  most  sig-  a. 
nificant  are  the  general  economic  conditions.  CIJ 
The  fiscal  system  is  always  in  large  part  a 
reflex  of  the  economic  system.  When  economic 
conditions  are  simple,  the  forms  of  taxation  are 
apt  to  be  simple.  Where  there  is  a  prepon- 
derance of  certain  economic  factors,  the  tax 
system  will  vary  accordingly.  Thus,  in  the 
American  colonies,  there  were  three  funda- 
mentally different  systems  of  taxation,  corre- 
sponding to  the  system  of  small  farms  and 
petty  industry  in  the  New  England  colonies, 
to  the  dominance  of  business  interests  in  the 
middle  colonics  and  to  the  plantation  system 
in  the  Southern  colonies.  The  fiscal  system  of 
the  feudal  ages  rested  largely  upon  land.  The 
success  of  the  tax  on  personal  property  was 
and  is  very  different  in  the  towns  from  what  it 
was  in  the  country.  The  growth  of  modern 
forms  of  business  has  brought  with  it  an  en- 
tirely new  system  of  taxation.  Second  to  be  . 
emphasized  is  the  influence  of  demorratir  far^  Xj 
tors.  •  Modern  democracy  ana  the  changed  atti- 
tude  to  the  laboring  classes  has  brought  with 
it  a  considerable  alteration  in  the  kinds  of  taxes 
and  in  the  proportion  between  the  so-called  di- 
rect and  indirect  taxes.  The  same  influence  is 
attributable  to  the  introduction  of  the  modern 
system  of  progressive  taxation.  In  the  third 
place,  we  note  the  development  of  the  idea  of 
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*  faculty  or  ability  to  pay.  More  and  more  the 
system  of  taxation  has  been  molded  bv  the  de- 
sire to  fit  the  burden  to  the  capacity  or  the  con- 
tributors and  the  tests  that  have  been  progres- 
sively employed  to  measure  faculty  have,  as  will 
be  seen  below,  undergone  a  continual  modifica- 

a.  tion.  In  the  fourth  place,  side  by  side  with  the 
adoption  of  individual  faculty  we  note  the  sub- 
stitution  of   the   Social   [or   thi;  jpilividnnl   tront- 

ment  in  taxation,  that  is,  a  system  modified  by 
a  study  of  the  social  consequences  and  economic 
effects  of  the  tax  system  upon  the  various 
economic  classes  in  the  community  as  a  whole. 

Influence  and  Effects  of  Taxation.-- The 
effects  on  production.  Here  again  two  theories 
stand  opposed  to  each  cither.  A  former  school 
contended  that  taxes  stimulate  production.  It 
had  been  claimed  by  some  that  a  new  tax 
evokes  a  new  ability  to  bear  the  tax  and  that 
in  this  seu.se  an  increase  in  the  seeming  burdens 
may  really  augment  the  industry  of  the  people. 
It  has  been  argued  that  if  industry  in  general 
is  the  result  of  coping  with  the  natural  disad- 
vantages, such  as  the  inclemencies  or  difficulties 
of  nature,  why  should  not  the  same  result  be 
brought  a  bunt  by  artificial  disadvantage,  like 
taxation?  Attention  is  directed  to  the  period 
of  the  Napoleonic  wars  where  the  increase  of 
British  taxes  seemed  to  result  in  greater  power 
to  bear  the  taxes.  On  the  other  hand,  we  find 
the  contention  that  all  taxes  are  injurious,  or, 
as  in  the  case  of  the  Single  Taxers,  that  all 
taxes  excepting  the  laud  value  tax  exercise  a 
deleterious  influence  because  they  are  taxes  on 
labor  and  industry  and,  therefore,  check  or 
repress  labor  or  industry. 

The  truth  again  lies  in  the  midway.  It  is 
undoubtedly  a  fact  that  some  taxes  seem  to 
increase  industry.  Hut  if  regarded  more  at- 
tentively it  will  be  seen  that  the  tax  is  the  oc- 
casion, rather  than  the  cause,  of  the  redoubled 
activity  and  in  that  in  almost  all  cases  the  lure 
of  profit  rather  than  the  fear  of  loss  is  the 
real  stimulus  to  productivity  and  invention.  It 
is  undoubtedly  far  more  frequent  that  industry 
is  injuriously  affected,  rather  than  benefited,  by 
the  burden.  Hut  it  by  no  means  follows  that 
every  tax  exerts  an  injurious  result.  If  certain 
principles  of  equality  are  observed,  it  is  pos- 
sible for  a  tax  to  be  innocuous  so  far  as  the 
producer  is  concerned,  and,  at  the  same  time, 
to  have  the  consumer  benefit  more  from  the 
results  of  the  government  outlay  than  he  sutlers 
from  the  tax.  There  is  no  broad  generalization 
to  l>e  framed  in  this  respect.  According  to  the 
character  of  the  particular  impost,  taxation  may 
be  said  to  have  educational,  destructive  or  regu- 
lative effrtts.  There  are  two  points  of  more 
general  influence.  One  is  connected  with  the 
inequality  of  taxation.  If  an  exclusive  or  un- 
equal tax  is  imposed  upon  some  permanent 
source  of  revenue,  the  lax  or  the  excess  of  I  he 
tax  over  the  normal  rati-  will  be  amorti/ed  or 
lapiialized  into  the  diminution  o!  the  selling 
\.dnr.  li  1  per  cent  is  assessed  upon  securities, | 
for  instance,  which  bear  5  per  cent  interest  and 
have  been  selling  at  par.  the  new  purchaser  will 
pa\  only  a  I  "ait  N).  This  is  known  as  the 
capitalization  of  taxation.  The  same  "tendency 
hi  thing*.  !•!  s,  rk  their  level  is  found  in  the 
imposition  of  a  new  tax  in  general.  A  French 
writer.  Lanard.  had  laid  down  the  principle  that 
e\er\  n?^^!r^i-  a  !«ad  tax  and  every  old  t.ix 
is  a  e.<'od   :.i\       Wli.i:    he   meant   was  that   tin. 


disturbance  of  industry  by  the  impostio 
new  tax  often  takes  some  time  to  allav 
This  of  course  must  not  he  misinterpri 
the  belief  that  a  tax  which  is  inhc 
can  ever  become  good  through  the  lapse* 
The  effect  of  taxation  on  exchange  of 
is  marked.    The  chief  reason,  for  ir 
there  is  no  large  class  of  real  estate  » 
Haris  as  compared  with  New  York  is 
ence  of  a  high  tax  on  the  transfer  o« 
has  sometimes  been  alleged  that  the  u 
of  Spain  is  due  to  the  universal  tax 
alcazvla,  in   the   Middle   Ages.     An 
principle  connected  with  the  influence  u 
tion   on   exchange   is    the   so-called  < 
mjice  doctrine.     In  its  original  form 
trine  held  That  every  time  a  taxed  cou 
changed  hands   the   tax   grows  in  ; 
proportion,   for  as   the  profits  of  i       i 
are  added  to  the  price,  the  tax  is  iui|* 
each  case  successively  on  the  new  price, 
ing  the  profits.     This  alleged   principle 
ever,  is  open  to  the  objection  that  accor 
modern  economic  theory,  profits  are  not 
of  price,  but  the  result  of  price  and  t) 
price  is  always  fixed  at  the  point  of  mi 
cost.     The  element  of  truth  contained 
principle  is  due  to  the  fact  that  intere 
part  of  cost  and  that  to  the  extent  that  i 
on  the  successive  prices  is  of  any  impc 
the  tax  tends  to  be  cumulative.  The  in  flu 
taxation  on  distribution  is  indisputable, 
taxes  are  designed  to  have  such  an  efi 
high  inheritance  taxes,  graduated  inconv 
but  many  taxes  also  have  unexpected  eff 
distribution.      One    of    the    older    theoi 

<tli^iVi--tl]enj-ii<-Y^"fin^-/nfln*  doctrine 
that  the  ideal  tax  ought  to  leave  evei 
vidua  1  in  the  same  relative  position  as 
the  imposition  of  the  tax.  This  is  no 
ace e j) ted  as  an  ideal. 

The  influence  of  taxes  on  consumptk 
less    importance    than    in    former    tin 
the   Middle   Ages  sumptuary   taxes 
common.       It     was,    however,     not 
consumption,  but  necessary  consumpU 
was    frequently    sought    to    be   hit.     ' 
with    which    taxes    of    certain    kinds 
made  to  check  consumption  are  so  pro* 
that  it  is  primarily  in  periods  of  war 
thai  recourse  is  taken  to  this  medium. 

The  political  effects  of  taxation  are 
important   than  the  economic.     The  his 
free  government  itself  has  been  inti 
11  net  iced  by  the  effects  of  taxation. 

Incidence  of  Taxation,—  By  the 
of  a  lax  is  meant  its  final  resting  o 
must   distinguish  between   the  imp;       «. 
or  its  original  assessment,  the  sbifUug  0 
or  its  transfer,  and  the  incidence  of  a 
its  final  resting  place      Shifting  is 
incidence  is  the  result      The  person  «■« 
the  tax  is  not  always  the  one  who  pays 
in  the  first  instance.    This  has  led  some 
to  lay  down  the  so-called  equal-diffusion 
of  taxation,  the  theory,  namely,  that 
economic   is   like  any  organism  and 
liquid    is    injected   into   the   veins  at   . 
it  will  at  once  be  diffused  throughout  •«■ 
The  tax.  tlurefore,  no  matter  where 
will  be  -billed  to  the  community  at  lai, 
theory  miiY<t>  fn>m  undue  generalization 
true  that  certain  taxes  eive  rise  to  si 
in  e ■•■ni .mic  relations  that  they  may  «■  ■ 
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o  be  ultimately  spread  over  the  corn- 
There  are,  on  the  other  hand,  many 
ich  do  not  lead  to  this  phenomena  and 
es  which  are  not  shifted  at  all.  A  dis- 
oust  furthermore  be  observed  between 


edispose  to  the  shifting  of  taxation. 
e  general  a  tax  is  the  less  likely  is  it 
fted  because  the  smaller  the  tax  the 
eld  to  which  the  individual  can  betake 
Where  commodities  are  produce^  un- 
ing  conditions,  much  depends  upon 
the  tax  is  imposed  upon  the  marginal 

Wfiere  a  tax 


m       :r.     wpere  a  taxi 

upon  land  which  produced  a  com-M 

ith  a, local  market,  the  tendency  is,  fori 

0  be  sniltea  td  Tne  consumer.  It  the 
iposed  on  the  North  Dakota  farmer 
leat  is  sold  in  Liverpool,  the  shifting 
ix  depends  upon  the  relative  cost  of 

1  Argentine    or    Russian    wheat    and 
existence  or  absence  of  equal  taxes 

:ountries.  Where  a  tax  is  imposed  not 
imodities  or  property  in  particular,  but 
(its  or  income  in  general,  the  tendency 

3    mucn    Iffjc    prnnnnnrPrt         With    taxes 

irticular  Kind  of  commodity  or  upon  a 
*    kind    of    income,    the    situation    is 

lifting  of  the  tax  is  of  importance  not 

between  producer  and  consumer,  but 

Hween  borrower  and  lender.    In  taxes 

upon  mortgages  or  upon   funds  bor- 

c  incidence  of  the  tax  depends  to  a 

ent  on  whether  the  tax  is  general  or 

If  the  tax  is  levied  as  a  part  of  a 

ncome  tax,  it  will  not  be  shifted;  if, 

it   is    an    exclusive    or    unequal    tax, 

law  or  in  actual  operation,  the  tax 

narily   be  shifted   from   the   borrower 

ider.     A  complete  study  of  the  shift- 

xation  would  involve  a  treatise  on  the 

1  and  distribution  of  wealth. 

iples  of  Taxation. —  There  are   four 

sets  of  principles  of   taxation,  fiscal, 

ative,     economic     and     ethical.     The 

nciples    are    those    of    adequacy    and 

Unless   a   tax  is   sufficient   to  bring 

venue  that  is  needed  or  expected,  it 

:  pronounced   successful.     Again,   un- 

x  is  so  elastic  as   to   respond   to  the 

:hanges  in   economic  conditions,  it   is 

be     deprecated.    The    a<lmijiitimLwc 

of  taxation  are  those  of  ceriaiaty,  of 

ice    and    of    prQflpt"y     Unless   a    tax 

rtain  in  its  provisions,  it  is  a  bad  law. 

a  great   difference,   for  instance,   be- 

s  certainty  of  a  land  tax  and  the  un- 

of  a  comprehensive  or  of  a  compli- 

:ome    tax.    The   principle   of    conven- 

taxation  includes  the  question  of  how 

s  to  be  paid,  when  it  is  to  be  paid, 

is  to  be  paid,  and  tinder  what  condi- 

juisitorial    or   otherwise,    it    is    to    be 

le  economy  of  taxation  implies  that  a 

Id  take  out  of  the  pocket  of  the  peo- 

ttle  as  possible  above  what  it  brings 

government,  or,  in  other  words,  that 

of  collection  should  be  low.    The  eco- 

•inciples  of  taxation  may  be  declared 

nocuily  and  efficiency.    The  ioaacuUy 


or  harmlessness  of  a  tax  is  a  most  desirable 
attribute.  All  taxes,  indeed,  represent  a  burden 
but,  as  has  been  pointed  out  above,  certain 
taxes  have  a  far  more  destructive  effect  than 
others.  Other  things  being  equal,  the  legislator 
must  chose  the  most  innocuous  tax.  By  the 
efficiency  of  taxation  is  meant  the  capacity  of 
a  tax  to  accomplish  the  desired  result.  Many 
a  tax  is  admirable  in  other  respects,  but  can 
be  made  to  work  in  practice  only  with  diffi- 
culty. The  present  property  tax,  for  instance, 
in  the  United  States  is  to-day  no  longer  an 
efficient  tax.  The  cthkal  principles  of  taxation 
are  those  of  unifoflnTrV  and  universality.  As 
these  are  the  most  important,  they  will  be  dis- 
cussed separately. 

Uniformity  or  Equality  of  Taxation. — 
By  equality  is  of  course  not  meant  absolute 
numerical  equality,  but  relatively  proportional 
equality.  Uniformity,  in  other  words,  means 
relative  uniformity,  l  ne  question  then  arises 
as  to  the  relation  involved.  To  what  should 
taxes  be  relative,  in  order  to  be  equal  ?  In 
former  times  the  answer  was  that  the  real 
basis  of  taxation  should  be  either  the  cost  of 
service^  to,  th*»  fnvpmm<>nt  or  the  vaiue  oi  the 
Service  to  the  individual.  The  more  modern 
theory  maintains  that  taxes  should  be  in  some 
relation  to  the  faculty  or  the  ability  of  the  indi- 
vidual to  pay.  fflucn  time  has  been  spent  upon 
the  problem  of  what  constituted  the  real  ele- 
ments of  faculty.     For  a  long  time  faculty  was 

Sfateijj     ir)      t/»rmc     *t     carnt||y         Ky^nqnalifry     t\t 

taxation  there  is  meant  an  eouaKtv  in  \he.  sacri- 
fice imposed  upon  the  individual.  In  more 
recent  times,  however,  emphasis  has  been  put 
upon  another  aspect  of  the  problem,  ffcrriprg 
has  to  deal  with  the  phenomenon  of  parting 
with  one's  wealth.  It  involves  the  question  of 
what  is  left  for  immecflate  consumption  after 
the  tax  has  been  paid,  tsut  economic  lite  deals 
not  only  with  consumption,  but  with  production. 
When  we  come  to  consider  the  production  of 
wealth  rather  than  the  consumption  of  wealth 
we  are  confronted  by  the  facts  of  opportunity 
or  privilege  in  the  amassing  of  wealth.  A 
man's  ability  to  pay  a  tax,  therefore,  must  be 
"iniH'""^1  nnt  r^y  from  the  point  of  view  of 
consumption  but  from  that  of  production.  In 
other  words,  the  two  elements  of  faculty  are 
privilege  and  sacrifice :  the  easier  it  is  for  a 
mair  IfT  make  Ins  liiuncy,  the  more  ability  he 
has  to  pay#  taxes ;  the  harder  it  is  for  a  man 
to  be  deprived  of  his  money,  the  less  ability 
he  has  to  pay  taxes. 

The  Norm  of  Taxation. —  By  the  norm  of 
taxation  is  meant  the  u»*t  nf  frenzy  There 
have  been  no  less  than  five  such  tests  disclosed 
in  the  history  of  taxation:  (1)  The  first  test 
of  faculty  was  gojl*.  Everyone  was  supposed 
to  have  an  equal-atfllity  to  pay.  In  a  primitive 
form  of  society  the  poll  tax  was  legitimate. 
It  has  virtually  disappeared  to-day  except  in 
a  few  democratic  communities  like  the  United 
States,  where  it  still  lingers  as  a  survival  of  a 
former  and  more  primitive  equality.  (2)  Ex- 
penditure.  The  advantage  of  expenditure'  as 
a  test  is  that  no  one  can  escape  because  every- 
one spends  something.  The  disadvantage  of 
expenditure  as  a  sole  test  of  faculty  is  that 
some  people  must  spend  all  they  make,  while 
others  can  save  most  of  what  they  make.  Ex- 
penditure thus  becomes  an  increasingly  unsatis- 
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factory  test  of  faculty;  (3)  Property.  In  a 
comparatively  early  form  of  sol  (Try  wealth  in 
terms  of  property  is  an  excellent  test  of  faculty. 
The  general  property  tax  is  accordingly  found 
everywhere  at  a  certain  stage  of  development. 
The  more  complicated  and  the  more  differen- 
tiated the  society,  the  more  apparent,  however, 
arc  the  shortcomings  of  this  test.  The  chief 
modern  defects  of  property  as  a  test  of  equal- 
ity in  taxation  are  the  following:  (a)  While 
it  is  generally  true  that  capital  is  nothing  hut 
capitalized  income,  there  is  in  modern  times 
frequently  a  discrepancy  between  th*  nrrttyrtv 
and  the  ytem  or  produce  01  the  property.  Thi s 
may  be  due  to  speculation,  to  chance  or  to 
other  accidents  of  economic  life;  (b)  In  mod- 
ern times  more  and  more  wealth  is  derived 
from  personal  earnings  rather  th:ip  from  nrnn. 
ertyT  The  property  tax  would  nit  the  owner 
of  a  $10,000  farm  but  leave  untaxed  the  recipi- 
ent of  a  $100,000  professional  income;  (c) 
There  is  a  great  difference  between  thoJcgal 
«ml  nmnnm'tr  ™nrflp|  irf  pr^perjv.  Economi- 
cally  a  man's  wealth  measured  in  terms  of  cap- 
ital is  his  surplus  over  debts.  Legally,  prop- 
erty is  independent  of  the  debts.  I  may  own 
a  $10,(KX)  farm  even  though  I  have  borrowed 
$8,000  on  the  farm.  The  property  tax  fre- 
quently fails  to  make  allowance  for  debts;  (d) 
The  concept  of  property  fails  to  distinguish 
lwtm*i.«  rnfuiiimntion  and  production  property. 


he  property  tax  makes  no  distinction  bet weei 
the   lawyer's  library   which   contributes  to  hi? 


fH 


i 


income  and  a  bibliophile's  library  which  may 
a    source    of    expense.     4.  Prndnrt      The    dim*- 


Vb    culties  with   the  concept  oFTfropeYty  as  a  test    .  States    embodies 


be  exempt  from  taxation  because  that 
is  indispensable  to  existence.     This  m 
soon  pushed   further  in  so  that  • 
placed  upon  the  element  of  sacrifice, 
rifice  involved  in  taking  by  taxation  \ 
a  man  with  a  $1,000  income  was  rec 
he   far  greater   than   the   sacrifice  \u 
taking  $10,000  from  the  man  with  a 
income.     In  one  case  the  tax  trenches  n 
necessities    and    in    the    other    it    affee 
superfluities.    After    some   time,   howei 
conception  of  sacrifice  was  re-enforced 
of  privilege.    The  difficulty  of  male 
$1,000  of  a  man's  fortune  is  far  fc.«-< 
that     of     making     subsequent    accretio 
modern  democracies  are  accordingly  f 
oping  graduated  or  progressive  taxes. 
Differentiated  Taxation.—  The  prin 
faculty  in  taxation  results  not  only  in 
ated  taxation  but  in  what  is  called  differ 
taxation.    Graduated  taxation  implies  a 
inthe  rate  according  to  the  amount  of 
come  of  property;   differentiated  ta: 

ni;»c  a  rtianorf  in  tfie  rate  according  t«- 

of  inrornc  of  the  property.  The  chief 
or  ditfercntiated  taxation  is  the  distinc 
tween  what  Great  Britain  calls  earned  ; 
earned  incomes,  i.e.,  taxation  from  pro] 
a  higher  rate  than  income  from  labor. 
countries,  however,  like  Italy 

somewhat     further     and  

property  incomes,  rnixfd-iofiojncs  an 
comes,—  mixed    incomes    being    inct 
business  where  both  capital  and  entcii* 
needed.    Thc-Fedcral  income  tax  of  the 


V« 


of   faculty  led   to  the  substitution  of  vicld_or  V  taxation,  but  JjasjjgL  yet  act 
produce    as    the    proper    test.     Almost    e\  ery-  J\fcrcntiatcd  ta5EmoTTT  Where 
wnere  at  a  certain  time  tht?  Ml'lllMJl  pnipiMiy  TUx      made  in   the  property  tax   r 
on  the  individual  was,  therefore,  replaced  by  a 
series  of  taxes  on  the  things  themselves,  meas- 
ured  by   their   product.     Instead   of   a   general 
property  tax  we  now  find  a  land  tax,  a  capital 
tax.  a  business  tax,  a  wage  tax,  etc.     Produce 
is  in  some  respects  a  more  satisfactory  test  of 
faculty  than  property:  it  gets  closer  to  the  reali- 
ties.    But  in  the  course  of  time  a  weakness  dis- 
closed itself  in  that  not  enough  attention  could 
be  paid  to  the  individual  conditions  of  the  re- 
cipient of  the  produce.    5.  Income.    The  mod^ 
crn  world  has,  therefore.  corflCTHftrrrp  incisure 
to"  an  acc^Hum!'  »l    the  lilftt 

fc 


c    pnnciple    of 

accepted  that 
the  di 
property  tax  rather  tki«ii 
income  tax,  we  are  in  the  habit  of 
classification  of  taxation  rather  than  « 
tiation  of  taxation.  The  movement  for 
sifted  property  tax  in  lieu  of  the  genera 
erty  tax  is  making  great  headway  in  the 
States.  Classification  for  purposes  of  t 
has  been  upheld  by  the  United  States  S 
Court  as  J 
sti 
oftaxation. 


fifth    lest    ftf    fondly 

which  is  that  ot   income  rather  tfrin  nf  pre  fi- 
fty or  of    produce.     Tnc   tendency  is  accord- 


ingly strong  tor  The  replacement  of  the  older 
taxes    by   modern    taxes   on    individual    income* 
and  business  profits. 

Graduated  Taxation.— A  further  refine- 
ment, howexer.  of  the  idea  of  faculty  is  seen 
in  the  growth  of  graduated  or  progressive  taxa- 
tion. Proportional  taxation  is  giving  way  to 
graduated  or  progressive  taxation  because  ot 
tb*  realization  o*  the  fail  thaf  graduation,  al- 
»l:«»»!L'h  a  technical  breach  ■»(  uniformity,  really 
i i ■  \ » i ! \  i ■  -  a  higher  uniformity  Progressive 
taxa'mri  i-«  now  almost  everywhere  recognized 
f. ••■  in  American  jurisprudence,  as  invoKing 
tin  inri;ii;il"y  of  taxation      A  graduated  tax  is 


Principle  of  Universality. —  The  < 
le  of  the  doctrine  of  faculty  is  l 


come 

of  taxation.     Kqualitv  of  taxation  mum 
other   things  that  alf  people  should  bea 
burdens;   that   everyone   should   he  taxi 
that  no  one,  in  contradistinction  to  his 
bor,    should    be    taxed    more    than   one 
modern  world  permits  exemptions  fn 
tion,  but  modern  exemptions  are  differ » 
those  of  former  times.     The  mediaeval 
tioiis-  were  class  exemptions  and  were,  tl 
reprehensible.      Modcr 
presumed  lack  ot "MhTity  to  pay  or  11 
siderations    of    public    policy.    They   — 
niitted.  not  primarily  for  the  benefit  of 
vidua!,   but    for  the  benefit   of  the  Ci 
While,  with   the  exception  of  these  ■■> 
exemptions,    everyone    should   he   taa 
eipi.il I v    important    to    avoid    double    «■ 


p.    tax    the   rate  of   whi^'h   iiiereasrs  with   f  very  llU'-uHr    taxation,    or    duplicate    tr"~ 
':Tii'   ■       'h>    1-asi.     Tb«-  •riming  wedge  of   tbe||two    kimi*      it    mayncimposea 
•It-".    «-f  yir-iLvr-s  in   t.ix.t'ifiij  i*   fiiiind  in  the       juri^dii'tion  or  bv  competing  jurisaic 
tri'-ir'  :i!ii-ii»-si:b*ikii-nri-   i!i-ir»rine,   the   ilorrrim  .       exainph    of  double  taxation  by  the 
raiuel).  that  a  certain  am"iiut  <»f  incnine  should      dicii«»n  i-  the  simultaneous  taxation  w. 


TAXATION 


.  Ordinarily,  to  jtax  property  is  vir- 
i*x  the  income  of  the  property.  To 
come  again  •will  then  be  double  taxa- 
ere  the  purpose  is  to  distinguish 
arned  or  unearned  incomes  or  to  se- 
entiation  of  taxation,  where,  in  other 
e  design  is  to  tax  property  incomes 
l  Other  incomes.  tinA  ffll'Hi  01  double 
i&  legitimate.  Another  example  of 
rfalion  is  to  tax  the  corporation  and 
lareholder  or  to  tax  both  the  property 
mortgage  on  the  property,  because 
ordinary  conditions  of  American  life 
the  lender  will  be  shifted  to  the  bor- 
that  the  borrower  will  pay  the  tax 
on  his  own  property  but  on  that  of 
'.  Double  taxation  by  competing  ju- 
.  is  found  when  the  same  individual 
f  property  is  simultaneously  {axed  by 
lUusoillluiiJ.  An  i!iliyil51iiiian  icceiv- 
:ome  from  an  American  business  may 
in  the  United  States  because  the 
earned  there;  and  taxed  in  Great 
cause  he  resides  there.  An  American 
in  one  State  owning  railway  shares 
with  a  trust  company  in  another 
chief  office  of  the  railway  being  in 
ate  and  the  railway  line  itself  running 
i  fourth  State,  may  conceivably  be 
taxation  on  the  same  property  in  all 
;s.  The  avoidance  of  such  double  or 
axation  is  possible  either,  on  the  one 
international  agreement  or  the  exer- 
terstate  comity  or,  on  the  other  hand, 
le  federal  governments,  by  a  federal 
ling  which  apportions  the  tax  among 
ates  according  to  equitable  principles. 
fication  of  Taxes. —  There  are  many 
ways  in  which  taxes  can  be  classi- 
rding  to  the  criterion  employed.  If 
is  put  upon  property  in  which  taxes 
we  have  taxes  in  kind  and  taxes  in 
f  the  criterion  is  frequency  of  pay- 
i  may  be  classified  in  terms  of  ortii- 


tention  is  unknown.    Some  European  writers, 
therefore,   have    contended    that    the   criterion 
should  be  found  in  the  permanence  of  the  tax. 
If  the  tax  is  a  recurring  tax  or  if  the  phenome- 
non on  which  the  tax  is  imposed  is  recurring, 
it  is  indirect,  otherwise  it  is  direct    In  general,! 
however,  it  may  be  said  that  by  direct  taxes  I 
are  meant  taxes  on  polio,  property  or  income,! 
and  by  indirect  taxes  are  meant  taxes  on  con-l 
sumption  and  on  transactions. 

The  American  Tax  System.— The  Ameri- 
can tax  system  is  composed  of  two  elements 
—  the  State  and  local  system  and  the  Federal 
system.  The  State  and  local  system  has  gone 
through  several  stages.  At  the  end  of  the  18th 
century  the  slight  revenue  that  was  needed  by 
the  States  and  localities  was  derived  chiefly 
from  fees,  together  with  poll  taxes,  taxes  on 
land  and  taxes  on  a  few  articles  of  personal 
property.  The  land  taxes  were  levied  first  ac- 
cording to  quantity,  then  on  gross  produce  or 
location  and  finally  according  to  selling  value. 
The  separate  property  taxes  gradually  developed 
into  a  general  property  tax,  which  became  the 
chief  source  of  State  and  local  revenue  —  the 
State  tax  oeing  added  to  tne  local  tax  before 


the  annual  rate  of  taxation  was  determined. 
With  the  progress  of  society  and  especially  with 
the  growth  of  intangible  personalty,  personal 
property  slowly  slipped  out  of  the  assessment 
lists,  so  that  the  general  property  tax  again 
became  in  fact,  if  not  in  law,  a  real  property 
tax  in  great  measure.  This  led,  in  the  third 
quarter  of  the  century,  to  an  attempt  to  tax  per- 
soija^roperty  through  special  taxes  on  certain 
corporations.    Toward  the  close  of  the  century 

th»    corporation     *»yf«j    """     <jMnn1f>™an1"/*    by 

i^n^nrp  taT^^  In  several  States  liquor 
license  taxes  were  added.  Only  in  the  Southern 
States  do  we  also  find  a  system  of  business  or.* 
occupation  or  so-called  nriviWe  tax  -as  a  sur.H 
vival  of  the  Slavery  system,  wnere  the  planta- 
tion  owners  attempted  to  roll  off  the  taxes  on 
urban  occupation. 


extraordinary  taxes.    If  the  criterion  The  addition  of  coloration  and  inheritance 

:  of  taxation,  we  may  distinguish  beQ?taxes  did  Hot  entirely  solve  the  problem  ot  tfie 
portioned    and    percentage    taxes.    A      personal  property  tax.     A  two- fold  movement 


© 


portioned    and    percenta 
;   tax  is  a   tax   like   the  income  tax 
:  rate  or  percentage  is  known  in  ad- 
apportioned  tax  is  a  tax  like  the  real 
in  the  United  States  where  the  rate 
at  as  the  result  of  an  apportionment. 


(D 


personal  property 

accordingly  developed  in  the  20th  century.  On 
the  one  hand  we  find  the  tendency  toward  the 
classified  property  tax,  with  lower  rates  for 
certain  classes  of  porsonaltyli'ke  monev.  scctiri- 

"tji  T"^rfff°Crcf  On  tne  other  hand  came     ^^ 

;  to  the  mode  of  levy,  we  may  distin**~*the  movement  for  the  replacement  of  the  per-  /^| 
veen  taxes  on  persons  and  taxes  ohA.  sonal  property  tax  by  the  income  tax.  Wis-  V£/ 
according  to  tne  ^method  of  measure-  consin  took  the  lead  in  1U11,  Massachusetts' 
may  distinguish  between  assessed  andL^iohowea  in  part  lfl  191!)  and  1M6W  TPflc  im- 
re  taxes  or  between  taxes  on  acouif»1posea  a  corporate  income  tax  in  1916  and  a 
session  or  on  consumption.  Ac^*^ personal  income  tax  in  191V.  several  other 
j  tne  met  nods  and  nisiilis^f  payment^  States  nave  followed  Their  example.  The  trend 
istinguish  between  direct  and  indirec\^  is  now  strongly  toward  a  system  whereby  real 
lis  distinction  is  rioPvery  exaCt.    lv^  estate  will  be  taxed  for  local  purposes  and  the 

State  revenues  be  derived  from  an  income  tax, 
an  inheritance  tax  and  a  corporation  tax,  part 
of  the  proceeds  of  which  will  be  distributed 
to  the  local  divisions. 

The  Federal  tax  system  has  also  gone 
through  several  stages.  At  the  beginning  the 
Federal  revenues  were  derived  from  import 
duties  as  well  as  from  a  variety  of  internal  ex- 
cises—  including  for  a  short  time  also  a  direct 
tax  on  land  and  on  slaves.  The  advent  to 
power  of  the  Anti-Federalists  in  1802  caused 
an  abandonment  of  the  so-called  internal  reve- 


in  the  idea  that  where  the  taxpayer 
taxbearer  were  the  same  individual, 
»ras  a  direct  tax  and,  if  they  were 
individuals,  it  was  an  indirect  tax. 
ulty  with   this,  however,  is  that   the 

who  would  ordinarily  transfer  a 
f  to  someone  else  might  consume  it 
The  suggestion  was,  therefore,  made 
e  the  distinction  to  the  intention  of 
itor.  Here  again,  however,  we  are 
the  fact  that  the  legislator  frequently 
tention  in  the  matter  or  that  his  in- 
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TAXIDERMY 


From  that 


rclia 


inlil  thr  Civil  War 


nul  "I   the  war 


— trc  restored.     Shortly  after  the 

.  i imprc hensive  syst. 
I  r.-vL-uiu-  t.ixts  w.i:-  i.iiii.ii.-.l    These  were 
doncd  one   hy  one   alu-niif   i 
wai  mini  <mly  ihe  laxcs  on  tobacco  anil  liquor 
remained.      Tin-,     IVSten    »j     impOl  I 

.Mill  ;i  few  internal  excise*  existed,  with 
a  vlnrht  btefWptioa  during  [he  Spanish  War, 
iimil     1W>.       In     tt 

period  —  ilu-    «i!p 


asste 


li.:L  rJ'JJit'- 


Yori    l"l'.i).   . 
of   Tax.  ■    York    IWO)  s   id. 

"..ii  in  Theow  ami  Prailtec* 
■ 

■  ■'  I  . 
■  Taxation*  (Kn  York  1905):  Lute, 
Stale  Tax  Commissions'  (New  York 
■ProcxedinajB    of     the     National    Tax 

■  .-.     York     !'*J7-2Ul  ; 

■ 

Slump,    C    A.,    'The    Income   Tax 

■ 
Taxation' 

I'nwiv   k.   A    Si  i 

...     ,f  I: 

I  inawi     ( 

TAXIDERMY   El   ih 
mounting   the  skins  of  anim 
so  *?■  to  appear  ii  lii-  no 

lunger  a  question  of  filling  out  a  skin,  hut  rather 
■ 
taA  uriiih  will  exactly  fit  thr  skin  of  that 
partieubir  creature,  stand  en 
coimirrpari  of  lift.  'Taxidermy,  the  hand- 
maid  of   toolojry.*  *>id   I>r.   J.   A,   Allen,   *has 

■ii    of   thr  finr   ari' 
the  skill  and  other  qualities  B 
and  the  painter,  and  capable  of  yieldh 
comparable    wilh   the   manrrpirees   of    either" 
It  r*,  boerever,  on<   .if  the  newest  < ■> 
and  there  it   serious  need  of  a  wdl-establi*.h*d 
school   of   taxidermy   in  connection  wilh   wtnf 


B  like*/  tj 
man  entry. 

Ttnn  while  the  land  tax  will  continue-  to  be 

levied    piimanly    hy    the   States,    while   import 
dunes  tail  1"    imposed  onlj  hy  the  Federal  kov* 
eminent,    and    while    internal    taxes    on    com- 
.  rved  more  or  leu 
■  ly  by  the  Federal  itOYCinmi.-ni._ihc  in-l| 
come   lax,   ihe   inheritance  tax     ihe   Wsim-ss   or  1 1 
CJf.Cr>s  Pfohls  lax   apt!  tV  conmunn   lax    will  II 
pTrTOltT-lff'TmiajSr-tl   |'Y   [|"'h    Fe'lei  :il    anH    Sl.tle  || 

gOTommenti     Thr  great  problem  of  the  future 


'inlniil''  inCn'    (N< 

York    1910);    Battodc,    C    J.    'Rtad 

,L  1908) ;  Srligman. 
E    B    A,  'Easayi  In  Taxation'   (8th  ed,  " 
—  i\  .   :a     in <■.:<•; --.j   t~,. 


one  of  our  great  museums. 

taincd   a   corps   oi    taxidermist*,   i 
latin     at    the    mounted    birds    ac 
which    found   their    waj  into  <nlicr_  • 
«cre    mounted    , 

rait   and  ■ 

were    far   below    the    standard*    attained   t 

if.  Much  of  the  work  p 
to  1880  has  since  been  either  din 
remounted  or  else  destroyed. 

In   March   1880,  SI    ■ 
Rochester,    N.   Y.,   Messrs.    Ho  miliar,   Wi 

Lucas,   \i.iiiii:.,   K.iiilv.  CrltcMcy  and  I 

ihe    National    Socil  ■ 
Taxidrrmisis   and   serionsJv   bestan    the   ta 

line  arts.     All  jealousy  ami  <- 

le   and   ihe   three  competitive  e. 
: 
New   York  finally  opened  ihe  eye*  o 
men  and  ol  thr  genera! 
sibitttie*   ol    IchoJarfc    taxidermy,   i 
erly   enrouragrd    and   paid   lor.     ** 
impetus  then  gained  has  already  carried  A 
can  lastidrrmy  beyond  the  original  hopes  c 

riy  and  the  run* 
America  are  now  being  filled  with  i 
i'  in  large  measure  are  i 
of  real  educational  value  bin  are  also  a 
to  ihr  cvt  No  modern  American  a 
now  complete  without  a  well. en, 
nii-iii  i  I    i.i\ 

rata  on  a  salary,  ■rnlch  m  18MD  w 
considered   unaltall 

In  a  modern.  bbjfa-daSi  t; 

requisite    is    not    a    knowledge    oi    i 

raoonting,   bin   thr   thorou&ti  education  • 
eye  in  animal    forms   and  expression* 

mint  be  secured  by  courses  ia  drawing,  a 


•  lesel  o 
aanwaW 
■etitivt  ei 
-i.  BaMM 

esofiri. 

l«o  toibc 

■*v 

-arrird  A 


...  carving  and  painting. 

exierna!  muscle*  of  anii 
studied,  ihe  latter  from  lif 
inc  .if  numlierless  sketches 
of  live-animal  photograph 

•  '    for    refcrrn 

and  special  pai 

inip.ii  LuU  |   Mai     ''■  ■;'  ' 

At   all   times   MM   ihe   nj 

vertebrates  be 

this   preparatory   work   ha 

thr.  aipiraw  for  mlli  !■■> 

^rlmi'ioiPti    to 

knowledge  oi   methods. 
A  eompat 

ihe    reas.in 
■ 

1**  and    I'  ■ 
ihat  the  be. 

in  advance  i>f 
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TAXING  DISTRICT— TAXONOMY  IN  PLANTS 


cs.    In  the  museum  ol  the  Amsterdam 

Artis  Magistral  there  are  a  number 
ent  groups  of  birds.  In  the  museums 
American   cities   mentioned  above   the 

ily  groups  representing  the.  bison, 
:jk,  caribou,  musk-ox,  deer,  antelope, 
;bra  and  other  animals,  all  provided 
ifujly-studied  natural  accessories,  con- 
nduring  monuments  to  the  skill  of 
i  taxidermists. 

11  museum  officers  who  have  actively 
I  the  development  of  American  taxi- 
Prof.  Spencer  F.  Baird  and  Dr.  G. 
joode  stand  first  As  early  as  1880 
ocated  the  attainment  of  perfection  in 
•egardless  of  time  or  cost.  It  was  by 
sent  and  co-operation  that  the  National 

set  the  pace  in  the  development  of 
DUps  of  mammals,  which  really  began 
vith  the  group  of  American  bison.  In 
lection  honorable  mention  is  due  Prof. 
^.  Ward,  founder  of  Ward's  Natural 
Establishment,  for  the  far-reaching  in- 
serted by  him  for  the  improvement  of 
ic  methods  generally  and  the  co- 
i  which  he  extended  to  the  Society  of 
n  Taxidermists. 

the   improvements  noted  in   museum 

ly,  equal  advances  have  been  made  in 

of  what  is  known  as  custom  taxidermy. 

iber  of  trophy  heads  of  large  mammals 

now  mounted  annually  in  the  United 
mnot  be  less  than  about  1,800.  About 
is  are  heads  of  deer  and  the  remainder 
>f  moose,  mountain-sheep,  caribou,  elk, 
,  mountain-goat,  buffalo,  musk-ox  and 
out  in  the  order  named.  Twenty-live 
;o  a  finely-mounted  head  was  a  rarity, 
ay,  outside  of  the  workshops  of  ama- 

badly-mounted  head  is  seldom  seen, 
ndards  of   excellence  have  risen  very 

The  demands  of  patrons  are  more  in- 

and  good  work  is  better  compensated 
etofore. 

tie  world's  mammals,  birds  and  other 
tes  decrease,  museums  multiply,  and  the 
>  provide  fine  collections  becomes  more 
Mid  insistent.  Taxidermy  now  offers  a 
Id  for  a  limited  number  of  young  men 
artistic  instincts  who  can  bring  to  it 
:  education  and  training  and  unlimited 
for  hard  work. 

:  important  American  works  on  taxi- 
should  be  enumerated:  Hornaday, 
rmy  and  Zoological  Collecting*  (1892)  ; 
'Methods  in  the  Art  of  Taxidermy y 
Rowley,  (Art  of  Taxidermy }    (1900); 

K.,  'Guide  to  Taxidermy }  (Worcester 

W.  T.  Horn ada v, 
Director  New  York  Zoological  Park. 

:iNG  DISTRICT.    See  District. 

LONOMY  IN  PLANTS,  derived 
ie  Greek  words  to^c  taxis,  meaning 
nent,  and  vopos,  nomos,  law.  Called 
es  taxology.  It  is  the  study  of  classi- 
especially  from  a  biological  aspect,  and 
of  the  morphology  of  plant  life.  Ray 
iivided  the  vegetable  kingdom  into  two 
classes :  the  Flowering  and  the  Flower- 
ing everything  on  one  single  character- 
ndlicher,  a  little  over  a  century  later, 


formed  the  plant  world  into  two  groups: 
Cormophyta  and  Thallophyta,  but  the  division 
was  very  imperfect  and  overlapping.  Later  we 
find  two  groupings  by  Linnaeus  under  the  titles : 
Phanerogamia  and  Cryptogamia,  the  former 
having  flowers  with  stamens  and  pistils,  the 
latter  flowerless,  seedless  and  propagated  by 
spores.  But  the  designation  Cryptogamia,  still 
retained  by  a  few,  their  generative  method  being 
no  longer  cryptic  (occult)  or  hidden  from  our 
present  advanced  knowledge.  Thallophyta, 
still  remaining  in  general  use,  no  longer  de- 
scribes the  class  formerly  considered  by  the  ex- 
pression. Thus  with  ever-increasing  knowl- 
edge of  the  life-workings  of  the  plant  realm 
bringing  new  facts  we  have  had  to  change  re- 
peatedly the  system  in  taxonomy  to  bring  the 
additional  facts  into  close  relation.  And  so  the 
system  of  Ray  gave  way  to  the  Endlicher,  the 
latter  to  the  greatly  improved  system  of  Lin- 
naeus (1735)  with  its  24  classes  divided  accord- 
ing to  the  number  and  disposition  of  the 
stamens,  with  variant  orders  according  to  the 
number  of  styles  or  stigmas,  etc.  This  method 
of  systematization,  proving  its  deficiencies  ever 
more  with  a  deeper  investigation  of  plant 
nature,  had  to  give  way  (1813)  to  the  Candolle 
system,  soon  to  be  displaced  by  the  Sachs 
method  of  classification  with  its  seven  divisions, 
Protophyta,  Zygophyta,  Oophyta,  Carpophyta, 
Bryophyta,  Pteridophyta,  Phanerogamia.  The 
Sachs  system  is  much  in  use  to  this  day, 
but  the  most  recent  classification  of  botan- 
ists, based  on  the  great  advances  brought 
about  by  microscopic  and  other  researches 
into  the  plant  structure,  which  keep  disclosing 
weaknesses  of  the  former  system,  are  the 
following     four     main    classifying     divisions: 

(1)  Thallophyta;  (2)  Bryophyta;  (3) 
Pteridophyta;  (4)  Spermaphyta.  The  first 
three  belong  to  the  Cryptograms,  the  latter  to 
the  Phanerogams.  It  is  an  improvement  gen- 
erally considered  better  suited  to  the  enlarged 
range  of  the  botanist's  vision;  but  already 
criticism  is  creeping  in  and  taxonomy  in  plants 
may  be  subjected  soon  authoritatively  to  a  fur- 
ther revision. 

(1)  Thallophyta.  This  division  includes  all 
of  the  four  primary  classes,  rhe  uni-cellular 
organic  growth,  having  root,  stem  and  leaf  un- 
defined. Under  this  head  come  the  algae, 
fungi,    bacteria   and   lichens.      (See    Botany). 

(2)  Bryophyta.  These  include  the  mosses  and 
liverworts  (hepatica),  with  distinct  sexual 
organs  in  some,  but  in  this  division  (as  above 
stated)  is  the  liverwort  and  other  plants  of  the 
thallus  type.  (Sec  Bryophyllum).  (3)  Pterido- 
phyta. These  are  often  termed  vascular 
cryptogams  and  include,  chiefly,  the  ferns  with 
their  propagation  by  spores.  Their  stem,  leaf 
and  root  are  clearly  defined.  (See  Pterido- 
phyta). (4)  Spennophyta  or  Phanerogams. 
These  are  lately  being  divided  into  angiosperms 
and  gymnosperms  and  the  angiosperms  are  sub- 
divided into  dicotyledons  and  monocotyledons. 
The  Spermophyta  arc  the  highest  division  of 
plants  including  those  having  true  flowers  and 
seeds.  They  are  for  the  most  part  land  plants, 
while  many  of  the  former  divisions  are  aquatic. 
Their  female  cell  {oospore)  is  fertilized  in 
propagation  and,  protected  by  the  ovule,  be- 
comes a  seed,  the  seed  formation  being  the 
characteristic  of  this  group  (termed  also  see4- 
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plants),  (txmnospcrmjt  of  this  division  have 
unisexual  flowers,  naked  ovules  with  direct 
pollen  fertilization,  etc.  (Sec  Gymnosperm). 
Anqiospcrms  have  a  rl'ised  seed  vessel  (carpel) 
and  other  distinguishing  characteristics.  Sec 
Plants,  Classification  of. 

TAY,  ta,  ( 1 )  a  river  in  Scotland,  in  the 
county  of  Perth,  formed  by  two  head-streams, 
the  one  issuing  from  the  northeast  end  of  Loch 
Tay  and  the  other  from  Loch  Lyon,  a  small 
lake  on  the  borders  of  Argyllshire.  The  two 
streams  unite  about  two  miles  northeast  of 
Loch  Tay,  whence  the  river  flows  past  Aber- 
feldy,  Dm  ike  Id  and  Perth,  at  which  last  town 
it  widens  out  into  an  estuary  from  one  to  three 
miles  in  breadth,  becoming  the  northern  bound- 
ary of  the  county  of  Fife.  The  whole  length  is 
120  miles  and  the  area  of  basin  2,250  square 
miles.  Vessels  of  500  tons  ascend  to  New- 
burgh  and  those  drawing  nine  feet  to  Perth. 
Its  principal  tributaries  arc  the  Turn m el  and 
Isla  on  the  left  and  the  Bran,  Almond  and 
Karn  on  the  right.  During  the  upper  part  of 
its  course  the  Tay  flows  with  a  rapid  current 
through  a  wild  and  highly  romantic  country 
and  subsequently,  after  entering  Strathmore, 
through  the  richest  and  finest  valley  in  Scot- 
land. In  the  summer  of  1878  a  railway  bridge 
spanning  the  estuary  of  the  Tay  at  Dundee  was 
opened  for  traffic,  but  on  28  Dec.  1879  13  spans, 
crossing  the  navigable  part  of  the  river,  were 
blown  down  in  a  violent  storm,  a  passenger 
train,  which  then  happened  to  be  crossing,  be- 
ing precipitated  at  the  same  time  into  the  river. 
A  second  bridge,  over  two  miles  long,  with  85 
spans  and  carrying  two  lines  of  rail,  was 
opened  in  1887.  (2)  A  loch  in  the  county  of 
Perth,  a  picturesque  sheet  of  water  15  miles 
long  and  alnnit  one  mile  broad;  receiving  at  its 
southwest  end  (near  ICilliii)  the  Lochay  and 
the  Due  hart  and  discharging  at  its  northeast 
end  at  Kcnmorc  by  the  Tay.  It  is  100  to  600 
feet  deep  and  is  well  supplied  with  fish.  On 
its  northwest  shore  risrs  Ben  Lawers. 

TAYABAS,  ta-ya'bas.  Philippines,  (1) 
Pueblo  province  of  Tayabas;  on  Tayabas  River, 
five  miles  inland,  65  miles  southeast  of  Manila. 
I'ndcr  Spanish  jurisdiction  it  was  the  capital 
of  the  province,  and  is  the  largest  town.  It  is 
an  important  road  centre  and  carries  on  a 
large  trade.  Pop.  15, (XX).  (2)  Province,  form- 
ing the  western  part  of  southern  Luzon; 
founded  on  the  north  by  the  Pacific  Ocean, 
and  Lamon  Bay  and  Ambos  Camarincs.  on  the 
east  by  A  ml  kin  Cam  a  ri  nes  and  the  Visa  van 
Sea.  on  the  south  by  the  Mindoro  Sea,  and 
nil  the  west  by  HatatiL'as  and  Laeiiua;  area, 
a  Unit  5.4KNI  square  mile*.  The  outline  is  very 
ii  regular;  it*  extreme  length  from  Point  Piapi 
in  tin*  northwest  to  Point  P.iusaujan  in  the 
-■■utheast  is  1<>2  miles;  and  the  distance  from 
the  northeastern  boundary  to  Sandoxal  Point 
-  m  the  sou th west  is  47  miles.  Its  coasts  are 
indented  '  y  three  of  the  largest  bays  of  the 
Philippines.  I. anion  mi  the  north.  Katray  on  the 
i  ast  ami  Tay.ibas  on  the  smith.  The  province 
i*  iriiierallv  mountainous  the  main  central 
•  bain  exfmd*  in -in  northwest  to  southeast. 
c  d  tins  i.nin  m  nds  out  sjiurs  on  each  si<b». 
'I  here  .m-  mmii-roiis  ^nall  rivers  and  stream*. 
The  --i!  of  the  \alh\s  is  fertile:  on  the  lower 
!'\e!«  rice.  Mh-nr  and  cotter  arc  raiscfl  and 
k'rain  on   the  higher   levels;   a   special  product 


is  a  seed  called  lumhang  from   which  ■ 
is  made ;  the  cocoanut  is  grown  in  large  c, 
ties.    The  forests  contain  a  variety  of 
for  building  purposes,  besides  gum  and 
trees ;  and  large  quantities  of  timlier  and 
products  arc  exported.    The  mechanical 
tries  of  this  province  arc  of  considerab 
portancc;  the  manufactures  include  hats, 
cases  and  boxes  and  native  fabrics;  the 
also  mills    for  extracting  cocoanut   oil 
number  of   l>oat- building   yards    for   the 
st ruction    of    native    l>oats.     Stock- rai 
also  of   some    importance.    The    proviin 
good  communication  by  water  with  all 
the  Philippines,  and  is  traversed  by  fc 
highway  from  Sorsogon  to  Manila;  tnc 
also  several  other  roads  and  trails.    The 
itants  of  the  western  part  of  the  provin 
Tagalogs.  those  of  the  eastern  part  are  1 
Civil    government    was    established    in    '. 
l'XH,  in  accordance  with  the  law  of  the  1 
pine   Commission.    Pop.   about    150,000. 

TAYGETUS,  ta-Tj'*-tfis.  Greece,  a 
tain  range  running  down  the  central  per 
of  southern  Morea.  It  is  a  steep  and  mil 
ridge  rising  in  Hagios  Elias  to  a  he 
7.904  feet.  It  separated  ancient  Sparta 
Messcnia  and  was  known  in  the  Middle 
as  Pentcdaktylon. 

TAYLOR,  ta'ldr,  (James)  Bawd,  J 

can  writer:  b.  Kennett  Square,  ra..  1 
1825;  d.  Berlin,  Germany,  19  Dec.  1871 
had  a  secondary  education  at  West  Chest 
Union vi  lie,  and  in  1842  was  apprenticed 
printer  in  the  former  town,  but  did  not 
out  his  apprenticeship.  In  1844  he  set  & 
Liverpool,  and  during  the  next  two  ye 
traveled,  chiefly  on  foot,  in  Great  Britaii 
gium,  Germany,  Austria.  Italy  and  Franci 
described  his  journeys  for  several  An 
newspapers,  his  letters  l>eing  collected  an 
lished  on  his  return  under  the  title  ' 
Afoot  or  Kuropc  Seen  with  Knapsad 
Staff  >  (1846).  In  1847  he  received  an  a| 
ment  on  the  staff  of  the  New  York  7"i 
and  two  years  later  went  to  Calif  on 
special  correspondent  of  that  newspaper 
gold- fields,  his  letters  l*ring  repuhl 
1850  as  'Kldorado,  or  Adventures  in  uit 
of  Empire.'  In  1851  he  was  again  in  E 
and  before  returning  to  the  United  Sta 
1854  he  visited  Kgypt,  Asia  Minor.  India, 
koug.  China  and  Japan.  Among  the  li 
results  of  this  tour  were  *A  Journey  to  C 
A  f rica  '  ( 1854 )  ;  ' The  Land  of  the  Sa 
(1854).  and  *A  Visit  to  India.  Chin 
Japan'  (1855).  On  these  traveling  expei 
lie  lectured  with  much  success.  He  had  t 
time  gained  some  reputation  as  a  r* 
'Ximena  and  Other  Poems'  (1844);  « 
of  Travel.  Ballads,  and  Other  Poems'  ( 
'  \  Muck  of  Romances,  Lyrics  and  2 
M851),  and  <Pocms  of  the  Orient1  ( 
and  in  1855  he  published  a  collective  • 
these  under  the  title  *  Poems  of  Hi 
Travel.'  'Northern  Travel'  (1857)  « 
.in  aivoiint  of  a  visit  to  Sweden,  Denmai 
Lapland  In  lN/*?-o.l  he  was  secretary  ol 
timi  :ind  fur  a  time  charge- d'affaires  at 
Prter»buik.r.  and  in  18/0  he  lectured  at  C 
liiivirsity  mi  German  literature.  He  b 
Tinted    States   Ambassador   at    Berlin  in 
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addition  to  works  already  mentioned 
ing  may  be  enumerated:  (At  Home 
d>  (1859-62)  ;  (Byways  and  Europe* 
translation  of  Goethe's  ( Faust*  in 
il  metres  (1870);  the  novels;  (Han- 
iton>  (1863);  (John  Godfrey's  For- 
34)  ;  <The  Story  of  Kennett>  (1886)  ; 
id  His  Friend>  (1870);  (The  Poet's 
;i863),  and  other  volumes  of  verse. 
:tions  of  miscellaneous  writings  ap- 
>sthumously,     ( Studies     in     German 

>  (1879),  and  'Essays  and  Notes* 
t  is  by  his  translation  of  ( Faust, > 
i  finest  attempts  of  the  kind  in  any 
that  Taylor  is  generally  known;  yet 
;inal  poet  he  stands  well  up  in  the 
ik  of  Americans.  His  <  Poems  of  the 
nd  his  Pennsylvania  ballads  com- 
>est  work.  His  verse  is  finished  and 
but  at  times  over- rhetorical.  Con- 
Life  and  Letters*  by  his  wife  and 
dder  (1884). 

OR,  Bert  Leston,  American. author: 
,  Masb.,  13  Nov.  1866.  His  column 
Line  o'Type  or  Two*  in  the  Chicago 
mne,  conducted  humorously,  attracts 
ilarity.  He  has  written  (The  Well 
Vood*  (19(M);  (The  Charlatans' 
A  Line-o'-Vcrse  or  Two>  (1911); 
>esmoke  Carry*  (1912)  ;  Motley 
(1913);  also  two  booklets,  <The 
:»   and   <The  Book  Booster*    (1901). 

OR,  Brook,  English  mathematician: 
on,  18  Aug.  1685;  d.  29  Dec.  1731.  He 
tted   at   Saint  John's   College,   Cam- 

1712  chosen  a  Fellow  of  the  Royal 
id  in  January  1714  appointed  its  sec- 
lie  most  important  of  Taylor's  works, 
in  1715.  is  entitled  <  Methodius  Incre- 

Directa    et    Invcrsa.*      It    contains, 

ler  theorems  of  less  consequence,  a 

one,  which  is  hence  called  (Taylor's 

the  importance  of  which  was  first 

by  Lagrange,  who  proposed  to  make 
nidation  of  the  differential  calculus, 
works  include  two  treatises  on  linear 
;,  besides  contributions  to  the  'Philo- 
Vansactions.* 

OR,  Charles  Fayette,  American 
b.  Williston,  Vt.,  25  April  1827;  d. 
!es,  Cal.,  25  Jan.  1899.  He  was  edu- 
tie  public  schools  and  was  graduated 
the  University  of  Vermont.  He  next 
Mew  York  studying  the  new  <  Swedish 
*  system  which  he  learned  from  Dr. 
London.  His  specialization  became 
of  the  deformed  and  crippled  in 
achieved  a  great  reputation  and 
le  New  York  Orthopedic  Dispensary, 
ted  the  Taylor  splint  for  spinal 
also    the    long    extension    hip    splint. 

>  works  are  (The  Theory  and  Prac- 
he    Movement    Cure,*     ( Mechanical 

of  Hip  Joint  Disease.*  etc. 

OR,  Charles  Henry,  American  jour- 
Boston,    14    July    1846.      He    made 
in    life    as    a    printer    and    reporter 
jrivatc  secretary  to  the  governor  of 
ietts  for  three  years.    He  served  dur- 
vil  War  with  the  38th  Massachusetts 
and    was    lieutenant-colonel    on    the 
ovemor  Claflin.    He  was  member  of 


the  legislature  in  1872,  and  in  1873  became 
manager  and  editor  of  the  Boston  Daily  Globe. 
He  built  up  the  property  and  made  it  one  of 
the  most  influential  journals  of  New  England. 

TAYLOR,  Charles  Jay,  American  artist: 
b.  New  York,  11  Aug.  1855.  Attended  College 
City  of  New  York,  afterward  graduated  at 
Law  School,  Columbia  University  (1874), 
LL.B.,  subsequently  studied  art,  National 
Academy  Design,  Art  Students  League  and  in 
London  and  Paris.  Has  illustrated  many  books, 
contributed  drawings  to  prominent  periodicals 
and  exhibited  at  the  National  Academy  of  De- 
sign, Pennsylvania  Academy  Fine  Arts, 
World's  Fair,  Chicago;  Exposition  Universelle, 
Paris;  Pan-American,  Buffalo,  where  awarded 
medal;  Carnegie  Institute,  Pittsburgh,  and  at 
Panama-Pacific  Exposition,  San  Francisco. 
He  served  on  advisory  committee  on  Fine 
Arts  for  the  Panama-Pacific,  representing 
Pennsylvania;  also  was  one  of  the  Inter- 
national Jury  of  Awards,  Section  of  Fine  Arts, 
for  the  same  exposition.  From  1911,  pro- 
fessor of  fine  arts,  Carnegie  Institute  of 
Technology,  Pittsburgh. 

TAYLOR,  David  Watson,  American  naval 
constructor:  b.  Louisa  County,  Va.,  4  March, 
1864.  He  was  graduated  at  the  United  States 
Naval  Academy  in  1885,  with  the  highest  rec- 
ord ever  made  there.  At  Greenwich,  England, 
in  188k  he  received  the  highest  honors  of  the 
Royal  College,  repeating  the  record  in  1888.  He 
was  made  captain,  United  States  navy,  in  1901 
and,  by  1917,  was  promoted  to  rear-admiral. 
In  1914  he  became  chief  constructor  of  the 
United  States  navy  and  chief  of  the  Bureau 
of  Construction  and  Repair. 

TAYLOR,  Edward  Thompson,  American 
Methodist  missionary:  b.  Richmond,  Va., 
December  1793;  &  Boston,  Mass.,  6  April  1871. 
At  the  age  of  seven  he  ran  away  to  sea,  and 
followed  the  sea  until  the  age  of  17.  During 
the  War  of  1812  he  was  captured  on  a  pri- 
vateer of  war,  the  Black  Hawk,  and  was  taken 
to  England,  being  confined  in  Dartmoor  prison. 
Being  converted,  he  acted  as  chaplain  in  the 
prison  and  after  his  release,  for  a  time  was  a 
tin  and  iron  peddler,  then  a  buyer  of  rags  and 
a  farmer.  In  1819  he  became  a  Methodist 
minister,  and  in  1828  was  appointed  missionary 
to  the  Seamen's  Bethel  in  Boston,  where  he 
served  for  many  years,  attaining  a  wide  repu- 
tation. Here  he  was  called  ^Father  Taylor0  and 
was  greatly  loved  by  the  sailors.  In  his  ser- 
mons, which  he  delivered  in  the  common  lan- 
guage of  his  day,  he  made  free  use  of  nautical 
terms,  and  possessed  a  genial  wit.  In  1832  he 
visited  Europe,  and  delivered  many  addresses. 
In  1842  he  visited  Palestine,  and  was  chosen 
chaplain  of  the  United  States  frigate  Macedonia, 
when  it  sailed  with  relief  in  1846^  for  famine 
stricken  Ireland.  Consult  'Father  Taylor  the 
Sailor  Preached    (1872). 

TAYLOR,  Sir  Frederick  Williams,  Cana- 
dian financier:  b.  Moncton,  New  Brunswick. 
1863.  He  entered  the  Bank  of  Montreal 
in  1878,  becoming  successively  assistant  in- 
spector at  head  office  (1897),  joint  manager  at 
Chicago  (1903),  manager  of  London  branch 
(1906),  and  general  manager  at  Montreal 
(1913).  He  carried  through  huge  banking 
loans  to  Canada  during  his  London  services. 


Hr  is  a  director  of  the  Alien   line  Steamship 
Company.   Ltd.,   vice-prcsidenl  of  the  Canadian 


TAYLOR,  Frederick  Window,  American 
efficiency   engineer:    t,    CenmotOWIl,    Phila  .   20 
March     1856;    d     21     March     1915.       ' 
a!     Phillips     Exeter    Academy,    hut     left    on 
account   of    eyesight    trouble,    and    was   grad- 
uated (ls»0)  at  Steveni  Institute  of  Tech  nolo  l-v 
In  1878  ht  entered  service  :<i  tbc  U>tl 
Company.    Philadelphia.   becoming.   It* 
gang-toss,     assistant      foreman,      foreman     of 
machine  shop,  master  mechanic,  chil  I 
man   and   (1889)   chief  engineer.     In   the  latter 
year  he  comment'  ■'  er  of  effi- 

ciency     eapert      reorganizing      miAUf 
plant*  (shop  accounting  and  sales  departments) 
of     which     the     Bethlehem     Stce!     O 
Cramps'  Shipbuilding  Company,   etc.,   were  ex- 
amples.    He  was   tl 
White  process   of   treating   modern   h. 
tools,  receiving  a  personal  gold  medal  at   rani 
:.    1900.    Patents  panted  to  him  num- 
ber over  100     He  was  president  of  the  Ameri- 
can Society  of  Mechanical  Engineers.  1905-06. 
He    wrote    'Concrete,    Plain    and    Reinforced' 
(1905),  in  col l.t I rfi ration  with  S.   E.  Thompson ; 
Tutting  Metals'   (1903);   'Principles  of 
Scientific    Management'    (1°11);    'Shop    Man- 
agement'   (lQll).   and   contributed    mbmiwm 
article*  on  his  special  topic  to  Proceedings  of 
American  Society  of  Mechanical  Engineers 

TAYLOR,  George,  American  statesman, 
one  of  the  signers  of  the  Declaration  of  Inde- 
pendence: b.  Ireland.  1716;  d  Easton,  Pa..  23 
Feh.  1781  Disliking  the  medical  profession,  Eot 
WU  destined,  he  cum  to  America  as 
a  "rcdemptioner,"  and  on  arriving  bound  him- 
self for  a  term  of  years  to  an  iron  ffl 
lurrr  at  Durham,  Pa     His  education  and  intclli- 

Bnce  being  discovered,  his  employer  made  him 
%  clerk,  and  after   HI   death   Taylor  married 

■  u  and  hecamc  master  of  the  establish* 
Mi-  was  a  member  of  the  provim  ;,.l  as- 
sembly in  1764-70,  when  he  was  a  judge  of  the 
County  Court  and  colonel  of  militia  in  Octo- 
ber 1775  he  was  again  elected  to  the  provincial 
assembly  and  was  active  in  the  promotion  of 
revohitionary  measures.  The  action  of  some  of 
the    memliers   of    the    Continental    Congress   the 

■  in  refusing  assent  to  the  Declaration 
of  Independence,  led  to  the  election  of  new 
members,  20  July  1776,  of  whom  Taylor  was 
OOt  He  signed  the  Declare  ii.n  on  Z  -.BgUStj 
subsequently  negotiated  a  treaty  with  several 
of  the  Indian  tribes  on  behalf  of  the  United 
States,  and  in  March  1777  retired  from  Con- 
gress to  private  It  10 

TAYLOR,  Graham,  American  sociologist: 
b.  Schenectady,  N.  Y.  2  May   18S1      I 
graduated  (1870)  at  Rutgers  College  and  at  the 
Reformed  Theological  Seminary,  (ii  i 
wick,  \     I  .  in   W7J      Hr  wa 
Dotal    Reformed    ministry    in    1873, 

Etl(,   N.   Y.      Prom    188 
lied  the  pulpit   of   the   FbUrtb 

■  i-    profes- 
■ 


srecidM  of  ihc  Chicago  School  of  G»i 
rdhropy  and  associate  editor  of  J"Ji 
He  has  writlei 


TAYLOR,  Hannia.  Ameriran  dipln 
Newborn*.  N.  C.  12  Sept  1831  He  w; 
caicd  at  the  University  of  Xorth  Carofc 
'  From  I 
was  professor  of  constitutional  and  n 
tiim.il  law  at  Columbia;  special  counsel  I 
States  government  before  the  S 
Treaty  Claim*  Commission  in  PJ02,  and  ( 
for  the  United  States  before  the  Alatkas 
dary  Conjmi  ■  :,■  pubhsbn 

Origin  and  Growth  of  the  English  CoiuUti 
'International  Public  Law1  (1902);  '.It 
tion  and  Procedure  of  the  Supreme  t'.c 
the  United  States:  The  Science  of  Ju 
1908);  'The  Origin  and  Growth 
American  Constitution'  (1*>16)  ;  'Cirei 
Sketch  of  His  life  and  Work*'  (1910) 
Process  of   Law'    (1916). 

TAYLOR.  Sn  Henry.  Engti.h  poet  ; 
1'i-hop-Middlrham,  Durham,   I 
1800;  d    Bournemouth,  27  March  1886 
he   entered   the   navy   as   midship-nun.  t 
turned  alter  a  few  months.     In  1817-20  1 
a  small  appointment   in   Condon.     Kefun 
his   father's  country  home,  he  gave  bias 
serious  study,  and  in   1822  HT 
Moore    that    was    published    b 
Kei-iew.      He    went    to    London,    »nd    b 
received  a  clerkship  in  'i 
which  he  retained  his  eonnr< 
He  mingled  with  th< 
contributed     to     die 
wrote  his   first   tragedy. 


zed   noon   ; 


achievement  in  literature     1 

Elizabethan  models,  and  its 

dignity    and    refinement        H 

elude     'The 

prose  commentaries  on  ofhci 

duct  of  business;  'Edwb  I 

historical    drama;    'The    E> 

and   -ill.  i    Poems'    (1847)  ; 

(1847);  'The  Virgin 

ward  called   'A   Sicilian  Summer' 

drama       His    autobiography   was   «_ 

1885.      Con 

respondence.*  edited  by  Dow den   (1888). 

TAYLOR,    Henry    Linj.    .... 
geon:  b.  New  York.  17  M-ii 
i.i-.,.lii.,(.d   (1x77)  at  Sheffield  Scicntin* 
and  obtained  his  diploma  at  (he  Collect  o 
sicians  and  Surgeons  (Columbia)  in  1881 
.   Charles  Payette  Taylor   (n>- 

'    [Seal    School    and    I 

■     . 
geon  ..i    Mi 


Chic. 


cd 
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ittcn   ( Orthopedic  Surgery  for  Practi- 
(1900). 

fLOR,  Henry  Osborn,  American  au- 

New  York,  5  Dec.  1856.  He  was  grad- 
rom  Harvard  in  1878,  received  the  de- 

LL.B.  at  Columbia  in  1881  and  that  of 
at  Harvard  in  1912.  He  has  published 
ie  on  the  Law  of  Private  Corporations > 
.,  1902);  < Ancient  Ideals:  A  Study  of 
tual  and  Spiritual  Growth  from  Early 
to  the  Establishment  of  Christianity' 
,  2d  ed.,  1913)  ;  <The  Classical  Heritage 

Middle  Ages'  (3d  ed.,  1912);  <The 
al  Mind>  (2  vols.,  2d  ed.,  1914) ;  <De- 
e  —  The  Freeing  of   the  Spirit  in  the 

World >  (1915).  Mr.  Taylor  is  a  mem- 
the  National  Institute  of  Arts  and  Let- 

fLOR,  Isaac  (known  as  Taylor  of 
,  English  Congregational  clergyman  and 

b.  London,  1759;  d.  Ongar,  Essex,  11 
29.  He  was  originally  an  engraver,  but 
the  ministry  and  was  pastor  at  Colches- 
6-1810  and  at  Ongar,  Essex,  1811-29. 
lished  many  works,  chiefly  books  for  the 
unong  which  are  ( Advice  to  the  Teens' ; 
ings  of  British  Biography' ;  beginnings 
opean    Biography ' ;     <  Biography    of    a 

Loaf';  (Book  of  Martyrs  for  the 
;     (Bunyan    Explained    to    a    Child' ; 

Life  of  Christ';  (Mirabilia;  or,  The 
*s  of  Nature  and  Art' ;  ( Scenes  in 
i,  in  Asia,  in  Europe,  in  Foreign  Lands.' 

fLOR,  Isaac,  English  writer,  son  of 
ceding:  b.  Levenham,  Suffolk,  17  Aug. 
.  Stanford  Rivers,  28  June  1865.  His 
s  almost  entirely  passed  in  retirement 
ilace  where  he  died,  and  is  only  remark- 
r  the  literary  work  which  he  produced, 
rst  book  is  entitled  ( Elements  of 
t'  (1823).  It  was  succeeded  by  numer- 
ers,  most  of  which  are  of  a  partly  phi lo- 
l,  partly  religious  cast.  Tne  principal 
he  Natural  History  of  Entnusiasm' 
<rThe  Natural  History  of  Fanaticism' 
'Spiritual  Despotism'  (1835);  <Physi- 
ory  of  Another  Life'  (1836)  ;  <  Ancient 
nity'  (1839-43) ;  'Loyola  and  Jesuit- 
849)  ;  < Wesley  and  Methodism'  (1851)  ; 
ation  of  Belief  (1855);  <World  of 
(1857);  Ultimate  Civilization'  (1860), 
pirit  of  Hebrew  Poetry'  (1861).  The 
these  works  is  that  by  which  his  name 
[y  known,  although  originally  published 
ously.  The  work  on  ancient  Christian- 
composed  with  the  view  of  correcting 
>rs  which  the  author  believed  many  were 
)  fall  into  in  consequence  of  the  appeals 
writers  of  the  Oxford  tracts  to  tne  au- 
and  practice  of  the  early  Church. 

iTLOR,  Isaac,  English  scholar,  son  of 
ior  of  'The  Natural  History  of  Enthu- 
b.  Stanford  Rivers,  Essex,  2  May  1829; 
ington,  Yorkshire,  18  Oct  1901.  He  was 
e<F  from  Trinity  College,  Cambridge, 
the  following  year  issued  a  translation 
leer's  'Charicles.'  He  was  ordained  in 
id  in  1860  published  (The  Liturgy  and 
senters.'  In  the  latter  year  he  became 
e  in  London,  and  in  1864  published  the 
the  works  by  which  he  is  chiefly  re- 
ed, <  Words  and  Places,  or  Etymologi- 


cal Illustrations  of  History,  Ethnology  and 
Geography.'  In  1865-69  he  held  a  curacy  in  a 
Bethnal  Green  parish,  and  his  arduous  labors 
there  are  described  in  (The  Burden  of  the 
Poor.'  He  became  vicar  of  Holy  Trinity, 
Twickenham,  in  1869,  and  in  1875  was  pre- 
sented to  the  rectory  of  Settrington,  near  Mal- 
ton,  in  Yorkshire,  which  he  retained  until  his 
death.  In  1879  he  first  propounded  the  theory 
of  the  Greek  origin  of  runes  in  a  work  entitled 
Greeks  and  Goths:  A  Study  on  the  Runes'; 
and  he  published  in  German  a  treatise  (Ueber 
den  ur sprung  des  glagolitischen  Alphabets,'  but 
his  magnum  opus,  (The  Alphabet:  an  Account 
of  the  Origin  and  Development  of  Letters,'  did 
not  appear  until  1883.  In  1885  he  was  appointed 
canon  of  York.  His  other  works  include  (The 
Family  Pen:  Memorials,  Biographical  and  Lit- 
erary, of  the  Taylors  of  Ongar'  (1867); 
( Etruscan  Researches'  (1874)  ;  'Leaves  from 
an  Egyptian  Note-Book'  (1888) ;  <The  Origin 
of  the  Aryans'  (1889);  and  (Names  and  their 
Histories:  A  Handbook  of  Historical  Geog- 
raphy and  Topographical  Nomenclature' 
(1896). 

TAYLOR,  Isaac  Ebenezer,  American  phy- 
sician: b.  Philadelphia,  25  April  1812;  d.  New 
York,  30  Oct.  1889.  He  was  graduated  from 
Rutgers  College  in  1830,  and  in  medicine  from 
the  University  of  Pennsylvania  in  1834.  He 
subsequently  studied  in  Europe,  settled  in  New 
York,  and  had  charge  of  the  department  of 
women's  diseases  at  the  City,  Eastern,  North- 
ern and  Demitt  dispensaries  for  seven  years 
each.  In  1851  he  was  elected  physician  to  Belle- 
vue  Hospital,  where  he  initiated  important  re- 
forms, secured  the  foundation  of  the  hospital 
college,  and  became  its  head,  1861.  He  was 
subsequently  president  of  the  medical  board  of 
the  hospital;  attending  physician  and  head  of 
the  medical  board  of  tne  Charity  Hospital,  and 
obstetrical  physician  to  the  Maternity  Hospital. 
He  was  the  first  American  to  introduce  uterine 
auscultation,  helped  introduce  the  hypodermic 
method  of  treatment  by  morphia  and  strychnia, 
and  was  the  earliest  in  this  country  to  use  the 
speculum  in  diseases  of  women  and  children. 
He  published  a  monograph  on  this  subject  in 
1841. 

TAYLOR,  Tames  Knox,  American  archi- 
tect: b.  Knoxville,  111.,  11  Oct.  1857.  He  took 
a  special  course  (1877-79)  in  architecture  at 
the  Massachusetts  Institute  of  Technology,  then 
served  in  New  York  architects'  office  three  and 
a  half  years.  From  1882-92  he  practised  at 
Saint  Paul  and  at  Philadelphia  from  1892-1905. 
In  1895  he  was  appointed  senior  draughtsman 
at  the  United  States  architect's  office  and 
then,  till  1897,  principal  draughtsman.  From 
1897-1912  he  was  supervising  architect  and  since 
1912  has  been  director  of  architecture  at  the 
Massachusetts  Institute  of  Technology,  Boston. 

TAYLOR,  Tames  Monroe,  American  edu- 
cator :  b.  Brooklyn,  N.  Y.,  5  Aug.  1848.  He  was 
graduated  from  the  University  of  Rochester 
iti  1868  and  was  pastor  of  a  Baptist  church  in 
South  Norwalk,  Conn.,  1873-82,  and  at  Provi- 
dence, R.  I.,  1882-86.  From  1886  to  February 
1914  he  was  professor  of  ethics  and  president 
of  Vassar  College.  He  has  published  Psy- 
chology' (1893)  ;  <New  World  and  Old  Gospel' 
(1900);   Practical  or  Ideal'   (1901);   'Before 
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Yastar  Opened'   (1914);  'Vassar:  A  History* 
(1915;. 

TAYLOR,  Jane,  English  poet  and  author, 
daughter  of  Naac  Taylor.  1750-1829  (q.v.) :  b. 
London,  23  Sept.  17K1;  d  Ongar,  Essex.  12 
April  1X23.  She  was  educated  under  the  super- 
vision of  her  father  and  early  displayed  lit- 
erary anility.  Her  work,  which  was  very  suc- 
cessful, hears  some  similarity  in  thought  to 
that  of  Cow  per.  Her  fir>t  work  was  <Tr}e  Beg- 
gar Boy'  C1KI)4)  and  in  conjunction  with  her 
sister  Ann  (Mr>.  Gilbert,  of  Nottingham,  17R3- 
1K24),  she  published  'Original  Poems*  and 
'Hymns  for  Infant  Mind*.'  Her  other  work 
includes  'Display,1  a  didactic  tale  (1815);  As- 
says in  Rh\mes»  (1816),  and  (published 
posthumously)  'Contributions  of  Q.  Q.  to  a 
Periodical'  "(1826);  'Correspondence'  (1825), 
etc.  Consult  Tavlor.  Isaac,  'Memorials  of  the 
Taylor   Family1    (1867). 

TAYLOR,  Jeremy,  English  prelate  and  au- 
thor: b.  Cambridge,  1613;  d.  Lisburn,  County 
Antrim,  Ireland.  13  Aug.  1667.  After  gradua- 
tion in  1630  from  Cains  College,  Cambridge, 
he  was  ordained  in  1634.  attracted  some  atten- 
tion by  his  divinity  lectures  at  Saint  Paul's 
and  was  sent  by  Laud  to  Oxford,  where  he  was 
admitted  perpetual  Fellow  in  1636.  He  was 
preM-ntcd  to  the  rectory  of  Uppingham.  Rut- 
land, in  1638,  to  that  of  Overstone,  Northamp- 
tonshire, in  1643.  By  this  time  he  had  made 
much  of  a  reputation  by  his  casuistical  dis- 
courses. In  the  civil  war  he  was  committed  to 
the  Royalist  party.  As  chaplain  in  ordinary 
to  the  king,  he  accompanied  the  army  and  was 
taken  prisoner  by  the  Parlimcntarians  in  the 
battle  before  Cardigan  Castle  (1645).  Soon 
released,  be  remained  in  Wales,  having  found, 
as  he  later  said,  that  the  "great  storm"  had 
"dashed  the  \c»*cl  of  the  church  all  in  pieces.* 
While  chaplain  to  Richard  Vaughan,  Earl  of 
Carbery,  at  Golden  Grove,  Carmarthenshire, 
he  did  some  of  his  best  literary  work,  includ- 
ing 'The  Liberty  of  Prophesying'  (1646); 
'Holy  Living'  (1650).  and  'Holy  Dying' 
(1651 ).  He  was  twice  imprisoned  at  Chepstow, 
occasionally  preached  to  small  Episcopalian  con- 
gregations in  London  and  in  1658  was  appointed 
to  a  weekly  lectureship  at  Lisburn,  County 
Antrim.  In  April  1660  he  signed  the  "declara- 
tion* of  the  Loyalists  and  in  August  following 
the  Restoration  was  made  bishop  of  Down  and 
Connor.  He  found  the  diocese  a  troublesome 
one.  owing  to  diftir  til  tics  with  the  Presbyterian 
leaders,  who  refused  to  recognize  Episcopal 
jurisdiction.  At  his  fir>t  visitation  he  declared 
36  churches  vacant,  their  incumbents  not  ha\ing 
been  episcopal ly  ordained.  Contrary  to  hi*  pur- 
|M»sr,  he  contributed  greatly  toward  the  estab- 
lishment of  Loyalist  Pre-bxteriaiiN  in  northern 
Ireland  a*  an  independent  ecclesiastical  or- 
t'.-'ni/.i'iuTi.  Of  hi*  works,  the  best  known  is 
pm^aMy  the  'Liberty  of  Prophesying* — by 
wliiib  he  meant  expounding  —  a  defense  of  tof- 
n.iLion.  He  re-t*  this  plea  fur  private  judgment 
»ti  the  uurcri.iiiitv  and  inadequacy  of  tradi- 
tion, the  fallibility  of  any  arbiter  that  may 
be  select ed  mi  pun  it*  of  controversy,  and  the  chtVi- 
iult>  oi  <  xpouinliiik'  ihe  Scriptures.  CoK  ridge 
ihniit/bt  the  i *  -nil  n»  the  :iiLMinietit  wa-  that 
"sii  min'li  c.iii  bi  -aid  fm  e\ery  opinion  and 
sect"  thai  ajijual  nui»i  be  made  to  "some  posi- 
tive jurisdiction   on    earth."     Perhaps   Taylor's 


was  merely  a  "legal  settlement.*    At 
it  is  otherwise  inconsistent  with  his 
in   Ireland.    But  he  was  at  his  best 
accurate  theologian  or  polemic  but 
of   righteousness.    His  literary" 
erally  thought  to  be  seen  to  to-, 
his  sermons.  They  do  not  lack 
—  redundancy,   diffuseness,   a   Uum 
tent  of  quotation  and  illustration;  1 
always  eloquent,  with  a  certain  vi% 
nity  and  solidity  for  which  many  u 
l*een  unable  to  find  an  equal  tn  Ei 
His  devotional  works,  inspiring  foi 
piety,  are  also  highly  valued   for  tn* 
ncss.    Next   to   the   'Liberty  of   Pre 
they  are   most   famous  among  Tayl 
ings  and   now   the  most   widely   rea 
arc  collected  editions  by  Bishop  He* 
22)  and  by  Eden   (1847-54).    (Sm>  ] 
xxc;     Holy     Dying).       Const        C 
'Literary*  Remains1;  Hunt,  'Rei      i 
in   England1    (1870);  Tulloch. 
ology*     (1872);     Barry,     'Classic    * 
(1878);     Dow  den,     'Puritan     and 
(1901);    'Life1    by  Hebcr   (1822).  r 
Eden  (1854);  Gosse.  'Jeremy  Tayloi 

TAYLOR,  John,  English  poet :  b 
tcrshirc,   24   Aug.    1580;    d.    London, 
1653.    When  young  he  was   taken  ti 
and  apprenticed  to  a  waterman,  henc 
of    "water-poet,*    by    which    he    is    • 
known.    He  was  at  the  taking  of  C 
the  Earl  of  Essex,  in  15%,  and  after** 
Germany  and  Scotland.   At  home  he 
years  collector  for  the  lieutenant  of  t 
of  London  and  his  fees  of  the  wines 
the  ships  which  brought  them  up  the 
When   the  civil   war  broke  out   he  \ 
Oxford,  where  he  kept  a  common 
house,  and  wrote  pasquinades  upon  1 
heads.    He  afterward  kept   a  public 
Westminster.    Certain  of  his   works 
lished  under  the  title  'All  the  Work 
Taylor,  the  Water- Poet,  being  Sixty  a 
in   Number,  collected  into  one  vouin 
author,  with  sundry  new  Additions, 
revised,  and  newly  imprinted*  (1630).  ] 
were    subsequently    increased     to    ra 
double  that  number.   They  arc  not  <k 
natural  humor  and  of  the  jingling  i 
prevailed  so  much  during  the  reign 
I.    As  a  mirror  of  the  coarse  mam 
times  they  arc  invaluable  to  the  hisn 
antiquary. 

TAYLOR,   John,    Mormon    pn 

Mi  In  thorp,  Westmoreland  County,  k. 
Nov.  1808;  d.  Salt  Lake  City.  Utah 
1887.  He  was  born  of  parents  prof« 
faith  of  the  Church  of  England,  htii 
>«  tilth  became  a  Methodist  local  p 
1832  he  emigrated  to  Canada  and  i 
converted  to  the  Mormon  faith  duri 
sionary  tour  of  Porley  P.  Pratt. 
daincd  a  high  priest  by  Joseph  S 

and  in   1840  went  as  a  Mormon  u 

various  part*;  of  the  British  Isles.   Th 
ing  year  he    returned   and   settled  at 
111.,    where   in    1844,   in   company    „. 
other  Mormon  leaders,  charges  of  : 
•  lislnyalty     were    brought     against 
<':trtb:tge    jail    where    the    prisoners    i 
lined  was  attacked  by  a  mob,  two  of 
pan  ions     were    killed     and    he     was 
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timing  from  a  second  mission  to 
146  he  went  to  the  new  Mormon 
Salt  Lake  City  and  in  1849  was 
xdate  judge  of  the  Mormon  Slate 
He  subsequently  translated  and 
<Book  of  Mormon }  in  French 
In  1854  he  was  elected  a  mem- 
islative  council  and  the  next  year 
on  in  New  York,  published  The 
took  charge  of  Mormon  follow- 
ist.  From  1877  to  1880  he  was 
the  Twelve  Apostles  and  in  the 
fanized  the  first  presidency  of  the 
and  took  the  chief  place  himself. 
15  he  was  among  those  indicted 
grand  jury  under  the  Edmunds 
nained  in  concealment  until  his 

,  John  Louis,  American  jurist: 
igland,  1  March  1769;  d.  Raleigh, 
.  1829.  Arriving  in  this  country 
'ear  he  gained  an  education  at 
Mary  College,  Virginia,  and  was 
he  bar  after  reading  law  with- 
[e  settled  at  Fayetteville  and  be- 

•  of  the  legislature  (1792-95). 
swbern  (1796)  he  was  appointed 

of  the  Superior  Court,  a  posi- 
for  20  years,  being  chief  justice 
tie  time.  In  1818  he  was  elected 
ief  justice  of  the  Supreme  Court 
olina.  He  was  appointed  (1817), 
Judge  Henry  Potter,  to  revise 
ws  of  the  State,  which  caused 
f  the  work  Cotter's  RevisaP 
l  work  he  continued  and  pub- 
,  known  as  Baylor's  Revisai* 
te  ( Treatise  on  Executors  and 
s>    (1825). 

,  Mary  Imlay,  American  novel- 
ngton,  D.  C.  She  has  published 
I  Lover> ;  ( A  Yankee  Volun- 
;  (The  Cardinal's  Musketeer } 
e  Cobbler  of  Nimes>  (1900); 
t>   (1901);  <Little  Mistress  Good 

;  <The  Rebellion  of  the  Princes> 

the  Red  Staircase>  (1906)  ;  <The 

(1906):    <My  Lady  Clancarty> 

Reaping*  (1908);  ( Caleb  French > 

Long  Way>  (1913).  She  is  also 
f  the  photoplays,  (The  Plough- 
nd  Wilson  > ;   ( Daughter,*  etc. 

Nathaniel  William,  American 
u  clergyman:  b.  New  Milford, 
e  1786;  d.  New  Haven,  Conn.,  10 

He  was  graduated  at  Yale  in 
;   years   later  became   the  pastor 

Congregational  Church  at  New 
hich   position   he  continued   until 

resigned  to  become  professor  of 
fale.    This  chair  he  held  during 

•  of  his  life.     He  maintained  the 
theology,**  and  especially  on  the 

tal  depravity,  which  was  regarded 
led  him  into  a  controversy  with 
al  branch  of  the  Congregational 
8-30.  His  works  were  edited  and 
Noah  Porter   (1858-59). 

:,  Philip  Meadows,  English  mili- 
id  author:  b.  Liverpool,  2$  Sept. 
itone,  France,  13  May  1876.  He 
izam's  army  in  India  in  1824  and 


in  1841  wad  made  administrator  of  the  state 
of  Shorapore,  subduing  its  rebellious  ruler. 
He  rendered  valuable  service  in  keeping  order 
during  the  berar  mutiny  in  1857.  for  which  he 
was  promoted  to  the  rank  of  colonel.  He  pub- 
lished Confessions  of  a  Thug>  (1839)  ;  <Tara> 
(1863);  <Ralph  Darnell*  (1865);  <Manual  of 
the  History  of  India>  (1870) ;  <A  Noble  Queen* 
(1878),  and  other  works.  His  autobiography 
was  published  in  1877. 

TAYLOR,  Richard,  American  soldier,  son 
of  Zachary  Taylor  (q.v.) :  b.  New  Orleans,  La., 
27  Jan.  1&6;  d.  New  York,  12  April  1879.  He 
was  graduated  from  Yale  in  1845,  after  which 
he  went  to  his  father's  camp  on  the  Rio  Grande 
and  was  present  at  Palo  Alto  and  Resaca  de  la 
Palma.  He  sat  in  the  Louisiana  senate  in  1856- 
60  and  was  a  member  of  the  Louisiana  Seces- 
sion Convention.  He  aided  in  the  organization 
of  the  Confederate  troops,  commanded  a  brig- 
ade unde,r  •Stonewall*  Jackson  and  fought  at 
Front  Royal,  Middletown,  Winchester,  Stras- 
burg,  Cross  Keys,  Port  Republic  and  also  in 
the  seven  days'  battle  before  Richmond.  He 
was  then  promoted  major-general  and  assigned 
to  the  command  of  Louisiana,  where  he  suc- 
ceeded in  strengthening  the  Confederate  posi- 
tion, an  advantage  which  was  lost  by  the  fall 
of  Vicksbursr  in  1863.  On  8  April*  1864  he  met 
and  defeated  General  Banks  at  Sabine  Cross- 
Roads,  but  on  the  following  day  lost  his  advantage 
and  was  in  his  turn  defeated.  He  was  pro- 
moted lieutenant-general  in  1864  and  placed  in 
command  of  the  Department  of  Alabama  and 
Mississippi.  After  the  surrender  of  Lee  and 
Johnston  he  capitulated  to  General  Canby  at 
Citronelle,  8  May  1865.  He  published  'Destruc- 
tion and  Reconstruction >    (1879). 

TAYLOR,  Robert  William,  American 
physician:  b.  London,  England,  11  Aug.  1842; 
d.  1908.  He  was  graduated  at  the  College  of 
Physicians  and  Surgeons,  New  York  (1868) 
and  started  practice  in  that  city.  He  was  pro- 
fessor of  diseases  of  the  skin  at  Woman's  Medi- 
cal College,  New  York,  and  in  the  medical 
department  of  the  University  of  Vermont ;  also 
surgeon  in  the  venereal  department  of  Charity 
Hospital,  Bellevue  Hospital  Dispensary,  New 
York  Dispensary,  etc.  He  wrote  <A  Practical 
Treatise  on  Sexual  Disorders  of  the  Male 
and  Female>    (New  York,  3d  cd.«  1905J. 

TAYLOR,  Rowland,  English  martyr:  b. 
Roth  bury,  Northumberland;  d.  Hadleigh,  Suf- 
folk, 9  Feb.  1555.  He  was  graduated  at  Cam- 
bridge University  and  appointed  by  Cranmer, 
to  whom  he  was  domestic  chaplain,  rector  of 
Hadleigh  and  he  became  archdeacon  of  Exeter 
and  a  canon  of  Rochester.  Under  Mary  he 
was  imprisoned,  as  a  heretic,  for  more  than  a 
12-month  and  on  beine  condemned  to  the  stake 
suffered  at  Hadleigh.  Consult  Cooper,  ( Athens 
Cantabrigienses*    (1858). 

TAYLOR,  Thomas,  English  scholar:  b. 
London  15  May  1758;  d.  Walworth,  1  Nov. 
1835.  He  was  educated  (with  the  idea  of  be- 
coming a  Dissenting  minister)  at  Saint  Paul's 
School,  London,  but  entered  a  banking  house 
as  clerk,  and  subsequently  served  for  several 
years  as  assistant  secretary  to  the  Society  for 
the  Encouragement  of  Arts,  Manufactures  and 
Commerce.  On  the  condition  of  his  devoting 
himself  to  literary  work  for  the  last  40  years 
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\j,iA'*r.  c'a..'-'\  %3  •}.*:  l  if  :r.  iW,  ht  wa*  or: 
thr  r.'/r'hTr.  'lr*-^;'  for  k  •iir.".  V-JT  :r.  !*?0 
v,kV  apjK#: •.■•■'!  k-'i-'kf.!  krr*!4ry,  in  1**4  **'• 
r'-'kry  ?•#  'h*.-  l^krd  of  h'ki'h  Ori  tfc*  rorrrik- 
tion  or  ?h^  !o*kl  yt's.+ThmtT.'  rf.kr'!  h^  was 
mk'Jf  H*-*Tf-»kry  «#f  'he  -.kMrary  d^;«irtm*Ti!  and 
whrn  hi*  p*^'  w.v-  k!'*!:«'!'i"!  ir:  H71  h*-  rc- 
tif'l  wi^h  k  j/*-ri*i'^n  H«:  •/f.t»ai*»-'!  ir.  jo^rn:ilis- 
ti*  work  :if  k:,  »-kr ly  i'k^^  in  h:1  '■kr':*pr  ard 
ir.  IH44  >*vau  h:-  ronn«-rti'»;.  viith  f'unih, 
Vihi'h  roniinii^d  nn»il  hi«  4*-z\h :  in  1^74  he 
Mi'rrHf-fi  Shirley  Mrr,»,k«.  ;i-  "j:t/,r  Mr  w.v« 
thr  HU*.\t>*T  of  k  Ikrt:*-  rmrr.K' -r  'if  -urrp«.ifu| 
jjlkv-*,  iti*  Uithiiv  'T«i  I'ar'-Tt".  kr.d  'fiikfd'kii^ ' 
MM4;>;  M:i-lc-  kf.'l  }■*<•-.'  t\'«'-Z)t  in  rr,]|afir«- 
i;-n«#fi  v.i'h  (  har'i  ■  l<«  :!*!•■.  'T*i  r^*lifcT«-  Bi-fi»»in' 
'M^4»,  ;«n  .i'l:iji:kti'.n  f-«m  'h'*  Frrnrh ;  'Our 
ArrifTK  :ifi  (  f.M-iri'  ^l-7/*!.  f ir  - f  \.TtAnrvt\  :it 
l.:mr:i  K'kfi  ■  ilu-ftT'-,  N»-"a  N'ork.  wh*  r: 
S-.?!i'rri  -  - «  .i ■«  -f  •!:'  •h:ir:ir,,r  of  l./ir»J  I>un- 
r!r»;ir-.  ;  '  .'."i  v.  Mir.  a\u\  ( )\.\  .Vn-- '  n^:/>i, 
ji.ir'iv  ?iv  \  \\  Fin'irisir.'.  'Th*-  OvrlanM 
H ■  •!■«  '  V|i*iiii.  ,pri,i-  Tifki-i-'if-I.i-axi-  Man' 
<  ]  --V  j  4 1 .  h:i-i-il  iifii«ii  ;i  i'rfri'h  work;  'Th»  I;fx>l'«. 
Kcwiii'r'  MW/h,  ri.Mi  i|  ujKiti  llniri/s  M.r  K*»i 
S". -\  in ':-«■' .  '  Twixf  Am-  kTir)  r'n.wii'  Mi<70i, 
.i't.ip!f'l  fp-ni  'Jif  firrrnkn;  'J««;iii  nf  Arc' 
H/vl  >  ;  '  l.:«i|v  n:.n<;irtv»  HM74i.  kmj  '  Sr'tlin^ 
I>;i>'  M.-77j  Mr  wn#ii  ;i  t-trikint;  jhi«  m  on 
ihc    fit.ith    "i    I.iiir. .In    culo^izin^    th*     martyr 
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•imr  r.t  has.  -<er:  p-iirrrer  ar:  :l!-X5-_rar. r  S»»e 
of  hi-  •**-?!  n-rlc-  are  Se>ct::<i»  rrrc  L«- 
:V.  »**  ;-t-ctt.*:  a  >«".«  of  ::hxKr%:>x:*  if 
p:-— :".ir  I  >h  c-rr-vjry  N\*  Eivlazd.  hi*  Piocer 
■A-i-v  ^rie*.  P■•i!lT:*,  «ri«L  picrrre*  frrc 
:h-  0'-  T- i-iir.er.:.  e:c 

TAYLOR.  William  BUckcrfo,  Airer.-a: 
Cor.zreektior.al  clerevman :  >».  Kilmarroci 
S-o-land.  23  Oct.  !S??:  d  *  Feb  ll*5  Kr 
was  irradck'.td  a!  :he  UniverssTy  ^:  'jla«-r» 
and  svj  ,:ed  ?he:.oey  a:  Divxr:.r\  HaII  f  ^ 
fnirfrd  Pre*^yteriar.  Church.  6t!lnScra*i.  r.l. 
1>^2  He  then  wa*  ordained  ard  became  paw 
a*  Kilmaur*  :ill  hi*  fame  called  him  « K:: 
v.  a  ntw  coniiregation  at  Bcotle,  Urerpoci 
uherc  he  preached  till  12*71.  o^rainir.c  a  ere* 
and  i: rowing  cr»n?rct?aticn.  In  the  latter  yrv 
he  arrtpted  the  invitatinn  to  nil  :he  pclptr  *v 
•hi-  Re\.  Dr.  Storr*.  BroC'khn.  tor  a  \acatioc 
-'riiVMi,  which  caused  his  cali  to  the  Broad«a> 
Tal-trnacle  Church.  New  York,  where  k« 
(r.iincd  creai  popularity.  He  wrote  much  for 
The  Sc  •tti<h  Rfzuru  and  over  30  of  hi*  work-- 
were  published.  He  was  for  four  year*  t& 
vir- in -rhiet  of  Christian  at  Work.  Yak  i*l 
Amherst  <\s72*  conferred  the  decree  of  PP 
and  n>W>  the  College  of  Xew  jersey  p»« 
him  it-  LL  I).  dipk»ma. 

TAYLOR.  Zachary.  12th  President  of  the 
r-iifi-d  St:itfs:  1».  Drariffe  Counlv.  Va..  34  Sep1 
17.^4;  d  «'  July  1850.  His  father.  Col.  Richard 
Taylor,  ^erved  under  Washington  and  be  heM 
a  nnmTier  nf  important  offices  in  Kenrockr 
y  hrn-  he  migrated  soon  after  the  hirtlj  of 
'/.\\<  li.iry  Yfiiintf  Taylor  prow  rjp  in  the  vieioiiy 
of  Loiii<.ville  in  the  midst  of  its  ejccitinc  fr**- 
tier  lif«-  In  1808  anuised  by  the  Chesapeab 
oiirr.-tvre,  Taylor  asked  for  a  commission  o 
the  army  and  in  May  was  conunissiocied  first 
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in  the  Seventh  United  States  infantry, 
le  was  made  a  captain  and  in  the 
1812  gained   distinction   in   defeating 

attack  on  Fort  Harrison,  for  which 
e  was  breveted  a  major.  In  May 
received  a  regular  commission  as 
:  left  the  service  at  the  close  of  the 
ring  reduced  to  the  rank  of  captain, 
ered  the  army  in  1816  and  in  1819 
loted  to  a  lieutenant-colonelcy.  For 
few  years  he  was  stationed  at  difTer- 
er  posts  but  in  1832  during  the  Black 
ir,  as  colonel,  received  the  surrender 
ian  chieftain.  In  1832  he  was  ordered 
i  in   the  Seminole  campaign  and  at 

of  Okeechobee  (25  Dec.  1837)  won 

victory  over  the  Indians,  for  which 
•reveted  a  brigadier-general.  Taylor 
next  four  years  in  Florida  and  was 
l  command  of  the  First  Department 
ny  with  headquarters  at  Fort  Jessup, 
58  Mav  1845  Taylor,  in  command  of 

of  tne  Southwest,  was  ordered  to 
elf  in  readiness  to  defend  Texas  from 

invasion  should  the  latter  State  ac- 
erms  of  annexation.  On  30  July  1845 
•rdered  to  ^occupy,  protect  and  de- 
is,*  and  to  approach  the  Rio  Grande 
s  <(claimed  to  be  the  boundary  be- 
two  countries*  (Texas  and  Mexico), 
ime  time  he  was  cautioned  to  keep 
n  the  Mexican  settlements  and  posts. 
:,  Taylor  selected  a  position  at  Corpus 
.  the  Nueces.  Then  followed  a  series 
ious  orders  from  the  War  Depart* 
manding  him  to  check  any  Mexican 
eavoring  to  cross  the  Rio  Grande 
empt  to  do  so.  Taylor  reported  there 
>ncentration  of  Mexicans  on  the  Rio 
or  any  signs  of  war;  but,  beginning 
stand  what  the  administration  de- 
lim,  asked  for  definite  orders  to  ad- 
lis  the  War  Department  refused  to 

for   a    few   months   a   delay  ensued 

administration  renewed  its  negotia- 
i  the  Mexican  government.  At  last, 
ice  to  instructions  from  Washington, 
irch  1846  Taylor  began  his  advance 
pus  Christi  to  the  Rio  Grande.  On 
e  arrived  opposite  the  Mexican  town 
loras  and  began  the  construction  of 
s,  afterward  called  Fort  Brown,  upon 
t  site  of  Brownsville.  Taylor  blocked 
i  of  the  Rio  Grande  with  a  view  of 
F  all  supplies  from  Matamoras  and 
ig  the  Mexican  troops  stationed  there 
withdraw  or  to  assume  the  offensive, 
ril  General  Ampudia  summoned  him 
•eyond  the  Nueces,  and  with  Taylors 

do  so  the  first  conflict  occurred  on 
when  a  party  of  dragoons  were  am- 
r  the  Mexicans.  President  Polk  at 
a  message  to  Congress  recommend- 
iration  of  war,  asserting  that  aMexico 
I  the  boundary  of  the  United  States, 
id  our  territory  and  shed  American 
n  the  American  soil.* 
ir  on  Mexico  began  with  the  advance 
's  forces.  On  8  and  9  May,  Taylor 
:he  Mexicans  at  the  battle  of  Palo 
Resaca  dc  la  Palma  and  forced  them 
he  Rio  Grande.  Following  in  quick 
aylor  occupied  Matamoras  (18  May) 


With  the  refusal  of  Mexico  to  negotiate,  Polk 
determined  to  conquer  the  northern  provinces 
and  in  August,  Taylor  resumed  his  advance 
and  after  a  three  days'  battle  captured  the 
city  of  Monterey  (21-23  September).  By  this 
time  Polk  began  to  distrust  Taylor  on  account 
of  his  supposed  Whig  affiliations.  It  was  em- 
barrassing for  a  Democratic  administration  to 
have  a  Whig  general  reaping  all  the  glory,  and 
with  a  view  toward  checking  his  operations 
Polk  detached  most  of  Taylor's  experienced 
troops  for  the  intended  advance  upon  Vera 
Cruz  under  Gen.  WinfieUi  Scott  Santa  Anna, 
the  Mexican  commander-in-chief,  learning  of 
Taylor's  weakened  condition  rapidly  concen- 
trated 20,000  men  and  marched  northward  to 
crush  him.  To  retire  to  the  Rio  Grande  meant 
a  loss  of  all  the  prestige  so  far  gained  and, 
therefore,  Taylor  decided  to  fight.  He  took  a 
position  at  the  hacienda  Buena  Vista,  five,  miles 
south  of  Saltillo.  Here  after  three  unsuccess- 
ful attempts  by  Santa  Anna,  Taylor  gained  the 
most  decisive  victory  of  the  whole  war  and 
remained  in  undisputed  possession  of  the 
region.  Taylor's  brilliant  victory,  handicapped 
as  he  had  been  by  the  authorities  in  Washing- 
ton, suggested  him  as  a  possible  Presidential 
candidate  to  the  Whig  politicians.  Thurlow 
Weed  learned  from  the  €gcneral's  brother  that 
Taylor  had  always  been  an  admirer  of  Clay 
and  preferred  home-made  goods  to  foreign  im- 
portations* Taylor  meetings  became  the 
fashion  throughout  the  country;  he  was  nomi- 
nated at  public  assemblies  in  Ohio,  Kentucky, 
Virginia.  Pennsylvania  and  elsewhere,  and  al- 
though he  had  never  even  voted  and  had  no 
views  on  political  topics,  supported  by  Weed, 
Crittenden  and  Stephens,  he  gained  the  nomi- 
nation at  the  Whig  Convention  (May  1848) 
over  the  claims  of  Webster  and  Clay.  In  the 
succeeding  campaign  Taylor  carried  eight  slave 
States  while  his  opponent  secured  seven.  The 
one  all-absorbing  question  after  the  inaugura- 
tion of  Taylor  was  the  question  of  what  should 
be  done  with  slavery  in  the  Territories.  Both 
parties  in  the  campaign  had  side-stepped  the 
issue,  the  Whigs  having  adopted  no  platform 
and  the  Democrats  having  trusted  to  the  well- 
known  views  of  their  candidate,  Lewis  Cass. 
President  Taylor,  although  master  of  a  planta- 
tion in  Louisiana,  admitted  anti-slavery  leaders 
in  the  Whig  party  to  his  counsel  and  William 
H.  Seward  became  his  confidential  adviser. 
The  Wilmot  proviso,  the  question  of  the  or- 
ganization of  the  Territory  of  Oregon  and  the 
admission  of  California  already  had  demanded 
immediate  attention.  Accordingly  the  first 
message  of  the  President  was  awaited  with 
interest.  Taylor  already  had  made  up  his  mind 
to  recommend  the  admission  of  California  as  a 
free  State  and  his  fatherly  message  breathed 
with  devotion  to  the  Union.  But  Clay  and 
Webster  determined  to  take  matters  into  their 
own  hands  and  in  January  Clay  offered  his 

1)lan  of  compromising  the  sectional  issue.  Tay- 
or  characterized  the  Territorial  portion  of 
Clay's  measures  as  the  aOmnibus  Bill*  and 
was  preparing  to  oppose  them  when  he  died 
on  9  [uly  1850. 

Bibliography.— Stoddard,  W.  O.,  <Zachary 
Taylor* ;  Howard,  O.  0»  ^achary  Taylor' 
(in   (Great  Commanders  Series,*  1892). 

R.  C.  McGrans. 
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TAYLOR  —  TCHAIKOVSKY 


TAYLOR,  Pa.,  town  in  Lackawanna 
County,  on  the  Central  Railroad  of  New  Jer- 
sey and  the  Delaware  and  I-ackawanna  Rail- 
road. It  is  situated  three  miles  southwest  of 
Scrantoti,  its  chief  industries  being  coal-min- 
ing and  silk-mills.  Pop.  in  1°4X)  was  4,2 i 5  and 
in  1915.  11,591. 

TAYLOR,  Tex.,  town  in  Williamson 
County,  on  the  Missouri,  Kanasas  and  Texas 
and  the  International  and  Great  Northern  rail- 
roads, about  30  miles  northeast  of  Austin,  the 
capital  of  the  State.  It  is  in  an  agricultural 
and  stockraisintf  section.  The  chief  manu- 
facturing establishments  are  cottonseed-oil 
mills,  cotton-compresses,  railroad  shops,  flour 
and  planing  mills.  There  are  about  75  manu- 
factories, with  an  annual  output  of  over  $500,- 
000.  There  arc  good  banking  facilities  and 
newspapers.  There  arc  large  shipments  of 
grain,  vegetables,  cotton  products,  fruit  and 
livestock.    Pop.  5,314. 

TAYLOR  INSTITUTION,  Oxford  Eng- 
land, connected  with  the  university,  is  de- 
signed mainlv  for  the  promotion  of  the  study 
of  modern  European  languages.  It  owes  its 
foundation  to  a  bequest  of  Sir  Robert  Taylor. 
The  building  belonging  to  it  was  erected  in 
1848.  The  institution  comprises  four  teacher- 
ships  of  modern  European  languages  and  a 
library,  and  there  are  in  connection  with  it  a 
scholarship  and  an  exhibition.  It  is  under  the 
management  of  nine  curators,  all  of  whom 
must  be  members  of  convocation.  The  library 
is  open  free  to  all  members  of  the  university, 
and  other  literary  persons  may  be  admitted 
by  special  permission.  The  curators  of  the  in- 
stitution have  also  the  administration  of  a  fund 
l>equeutlicd  by  William  Thomas  Horner  for  the 
encouragement  of  the  study  of  the  Polish  and 
other  Slavonic  languages. 

TAYLOR  UNIVERSITY,  located  at  Up- 
land, Ind.  The  forerunner  of  the  uni- 
versity was  the  Fort  Wayne  Female  College, 
organized  in  1846  at  Fort  Wayne,  Ind.  In 
1852  this  college  united  with  the  Collegiate  In- 
stitution at  the  same  place,  and  became  a  co- 
educational school.  The  name  was  changed  to 
Taylor  University  in  1890.  In  1893  a  new 
charter  was  obtained,  and  the  university  moved 
to  its  present  site,  the  citizens  of  Upland 
donating  10  acres  of  ground  and  $10,000.  It 
is  under  the  control  of  the  National  Associa- 
tion of  Local  Preachers  of  the  Methodist 
Episcopal  Church.  It  was  named  for  Bishop 
Taylor,  the  first  Methodist  missionary  bishop 
to  Africa  who  hail  a  part  in  its  organization. 
The  departments  ot  the  university  are  the  col- 
lege of  liberal  arts,  ihc  academy,  commissioned 
bv  the  State  ;h  a  hi  eh  school,  tho  Readc 
theological  seminary,  the  -chf>ol  of  music,  the 
srho'il  ot*  expression,  the  normal  department 
and  the  commercial  department.  The  college 
offers  two  com  to,  classical  aid  scientific,  lead- 
ing i imperii vrlv  to  the  degree*  of  A  H  and 
}!  S.  A  part  of  the  work  nf  each  course  is 
elective.  The  theological  school  offers  two 
courses;  the  Knslish  Hihle  and  the  seminary 
conr-e.  leading  t<»  the  degree  of  HI).  A  very 
strong  school  of  music  accredited  by  the  State 
Teachers'  Training  Hoard  has  a  separate 
Tnilding  The  course  in  expression  require* 
four     year*        The     commercial      department 


offers  two  courses:    bookkeeping  ami  i 
raphy.     The  spirit  of  the  cullegc  is 
religious,  a   number  of   graduates   c«m 
become   missionaries;    and   the    stu< 
gious   organizations    are    strong.      Iw 
contains  7,000  volumes.    The  students  a 
annually  340  and  the  faculty  19. 

TAYLORVILLB,  111.,  city,  countyn 
Christian   County,   on  the  South   Fork  ' 
Sangamon  River,  and  on  the  Wabash  a 
Baltimore    and    Ohio    Southwestern    n 
about  24  miles  southeast  of  Springfield  , 
miles  southwest  of  Decatur.     It  is  in  ai 
cultural  and  coal-mining  region,  and 
siderablc  manufacturing  interests.    Then 
iron  foundry,  paper  mill  and  manu facto 
wagons,     agricultural     implements,     cl 
brick  and  tile.    The  chief  shipments  «i> 
hay,  livestock  and  manufactures.    The 
eight  churches,  a  high  school,  graded  ! 
and  a  public  library     There  art  three 
one  national  with  a  capital  of  $80,000, 
private  banks.    Pop.  about  5,446. 

TAYRA,  ti-ra,  a  brown,  elongated,  i 
like   fur-l>earer    (Galictis  barber  a)    of  1 
and  South  America,  which  sometimes  ! 
large  lands.     It  has  a  long  bushy  taia. 

TAYTAY,  ti-ti\  Philippines  (1)  f 
province  of  Paragua,  island  of  Palaw; 
the  northeast  coast  on  Taytay  Ray.  It 
chief  town  of  the  province  and  is  protec 
a  fort  mounting  several  guns  and  caps 
accommodating  a  garrison  of  700.  Ai 
tu re  and  fishing  arc  the  chief  industries, 
(estimated)  7,420.  (2)  Pueblo,  provii 
Kizal,  Luzon,  10  miles  east  of  Manila. 
6,800. 

TAYUG,  ta-yoog'.  Philippines,  j 
province  of  Pangasinan,  Luzon,  in  the  e: 
northeast  of  the  province,  near  the  Agno 
34  miles  cast  of  Lingaycn.  It  is  on  th< 
wav  from  San  Qui n tin  to  Ascngan. 
19,612. 

TCHAD,  chad,  or  CHAD,  Africa. ; 
lake   in    the   Sudan,    situated   at    the  a 

i 'unction    of    Kamerun,    British     Nige 
rrench  Sahara,  lat.  13°  X..  long.  14°  EL 
about  750  feet  above  sea-level.    Its  area 
the  rainy  season  is  at  out  30.000  square 
but  in  the  dry  season  it  shrinks  to  lefl 
7.000  square  miles,  and  is  then  surro 
vast  marches,  while  the  remaining  waUi 
shallow.     The  water  is  drinkable.  althi 
lake  has  no  apparent  outlet;  it  appear 
gradually  drying  up  and  liable  eventually 
a    desert.      Rarely    is    more    than    20   1 
water  to  be  encountered,  and  the  marsh) 
increase  in  size. 

TCHAIKOVSKY,  chi-kof 
Ilich,  the  greatest   of   Russian  commu 
Vofinsk.    government    of   Viatica.    7   Mfcj 
25    Dec.)    1*40;   d.   Saint  Pctersrnirgh.  I 
1S03.  of  cholera.     His  father,  a  mining  en 
had  no  intention  of  making  a  musician  e 
but  had  him  educated  at  the  Technology 
si iti!? !■  iii  Saint  Petersburg,  after  leaving 
he  obt.iinrd  a  post  in  the  \finistry  of  1 
Hm  IVti-r  was  a  gifted  amateur.  Whose 
in    s, „-j:ii    circles    was    much    appreciate 
IXftl  he  wrote  to  his  sister:    €T  told  yon 
•.tudvipe  the  thenrv  of  music  with  consid 
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It  is  generally  agreed  that  With  my 
>n  talents  (I  hope  you  will  not  take 
mere  boasting)  it  would  be  a  pity  not 
y  luck  in  this  career.*  Shortly  there- 
entered  the  Conservatory,  where  he 
-acted  the  attention  of  Anton  Rubin- 

0  relates  that  once  he  gave  the  young 
teme  and  asked  him  to  write  a  set  of 
s  on  it.  He  expected  about  a  dozen, 
ikovsky  brought  him  over  200!  From 
n  he  also  took  lessons  in  orchestra- 
i   instruments   on   which  he  practised 

piano  and  the  organ;  also  the  flute, 
i  he  afterward  made  such  admirable 
s  *  Nutcracker  Suite*  and  other  works. 
it  was  ere  long  generally  appreciated; 
Laroche,  afterward  an  eminent  critic, 
to  him  as  ((the  future  star  of  Russian 
his  led  to  his  being  sent  to  Moscow  in 
each  the  theory  of  music  at  the  newly 
Conservatory.  Although  he  disliked 
ons,  he  proved  a  conscientious  and 
aJier.  Thenceforth  he  devoted  most 
>are  time  to  composing;  but  although 
can  almost  feminine  craving  for  ap- 
nd  encouragement,9  his  experiences 
le  more  than  a  series  of  disappoint- 
His  wordly  prospects  nevertheless 
improved  and  in  1877  he  married,  to 
rise  of  his   friends.     The  hasty  mar- 

1  a  tragic  sequel.  The  union  was  not 
>ne,  and  the  pair  soon  separated.  The 
_  was  so  despondent  that  he  attempted 
it  suicide  in  such  a  way  as  to  avoid 
>y  standing  up  to  his  chest  in  the  icy 
e  night,  in  the  hope  of  catching  a 
old.  In  the  following  year  another 
nfluenced  his  life,  in  a  happier  way. 
not  know  her,  and  she  preferred  to 

identity  concealed,  but  she  put  aside 
enefit  a  sum  of  money  which  made  it 
for  him  to  give^  up  his  Conservatory 
nd  save  his  energy  for  his  creative 
[any  master-works  now  came  from  his 

had  never  cared  for  society  and  de- 
ty  life,  so  his  friends  were  not  sur- 
len,  in  1885,  he  took  a  house  near  the 
:  Klin,  where  he  was  isolated  as  com- 
om  the  world  as  was  Wagner  when  he 

<Meistersinger>  score  in  his  villa  near 

He  became  known  as  (<the  Hermit  of 
d  refused  to  see  any  one  but  friends 

musicians  as  he  chose  now  and  thc.i 

for  a  party.  By  constitution  he  was 
riry  and  not  easily  fatigued;  he  was 

outdoor  exercise  and  many  of  his 
deas  came  to  him  on  his  walks.  He 
ch  as  he  neared  his  50*s;  his  scant 
v  white  and  his  face  lined.  In  May 
visited  America  and  gave  concerts  in 
rk  and  other  cities.  Two  years  later 
icted  some  of  his  works  at  Oxford 
ived  the  degree  of  doctor  of  music 
:  university.  In  the  autumn  of  1893 
d  was  startled  by  the  news  of  his 
le  succumbed  to  an  attack  of  cholera, 
;hort  illness.  There  were  rumors  of 
\g  committed  suicide,  but  his  friend  ■ 
rapher  Kashkin  discountenances  them. 
;uicide  rumors  were  strengthened  by 
icter  of  his  last  symphony,  which  is 
>wn  throughout  the  world  as  the 
,*    the    most    lugubrious    of   all    sym- 
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phonic  works.  A  more  heart-rending  wail  of 
grief  than  its  adagio  lamentoso  has  never  been 
heard;  and  as  this  slow  movement,  contrary  to 
all  precedent,  closes  the  symphony,  it  seemed 
like  an  intentional  farewell  to  the  world. 
<cThis  music,*  says  Huneker,  (<is  a  page  torn 
from  Ecclesiastes ;  it  is  the  cosmos  in  crape.* 
Schubert  once  said  that  the  world  liked  Dest 
those  of  his  songs  which  were  born  of  sorrow. 
It  was  the  doleful  sixth  symphony  that  made 
Tchaikovsky  famous.  Seldom  has  a  work  so 
great  and  deep  won  so  instantaneous  a  success 
—  a  success  so  remarkable  as  to  unduly  over- 
shadow his  other  five  symphonies  except,  to 
some  extent,  the  fifth,  which  resembles  the 
sixth  in  mood  and  music.  Like  Beethoven, 
Tchaikovsky  is  greatest  in  his  orchestral  works, 
which  include,  beside  the  six  symphonies,  seven 
symphonic  poems :  ( The  Tempest  * ;  (Francesca 
da  Rimini*;  c Manfred*;  ( Romeo  and  Juliet*; 
Camlet* ;  (Fatum* ;  <Le  Voyevode.*  In  these, 
which  contain  some  of  his  best  and  most 
mature  music,  he  manifests  his  sympathy  with 
Liszt  and  modern  program  music.  Among 
his  other  orchestral  works  the  three  that  have 
become  most  famous  are  the  (1812*  overture, 
the  (Marche  Slave*  and  the  Nutcracker  Suite,* 
which  contains  the  best  musical  numbers  of  one 
of  his  three  ballets.  His  11  operas  are  much 
less  modern  in  spirit  and  structure  than  his 
symphonic  works  and  the  only  one  of  them 
that  has  attracted  much  attention  outside  of 
Russia  is  the  fourth,  Eugene  Onegin.*  It  has 
been  said  of  his  operas  that  *just  as  the  gra- 
cious beauty  of  Italian  melody  seemed  doomed 
to  pass  away  under  a  new  dispensation,  it  was 
reincarnated  in  the  works  of  this  northern 
composer.**  There  is  much  beautiful  melody 
also  in  some  of  his  100  lyric  songs;  the  best- 
known  of  them  are  the  ( Spanish  Serenade,* 
*None  but  a  Lonely  Heart.*  (Why  so  Pale  are 
the  Roses.*  Not  a  few  of  the  songs  are  pot- 
boilers and  the  same  is  true  of  many  of  his 
pianoforte  pieces,  the  best  of  which,  however, 
deserve  to  be  better  known.  Pianists  neglect 
them  because  of  their  awkward  technique. 
Three  pianoforte  concertos,  a  violin  concerto, 
a  string  sextet  and  other  pieces  of  chamber 
music  must  be  added  to  the  list  of  his  com- 
positions. His  work  as  a  whole  is  characterized 
by  a  remarkable  variety;  now  it  is  classical, 
even  old-fashioned,  now  ultra-modern;  now 
Russian,  now  cosmopolitan.  German  critics 
have  described  his  symphonies  as  rough, 
patchy,  barbarous,  nihilistic;  but  music  lovers 
the  world  over  are  showing  a  keener  insight 
and  are  learning  to  love  this  Russian  music  as 
they  learned  to  love  the  Polish  music  of  Chopin, 
the  Hungarian  of  Liszt,  the  Norwegian  of 
Greig.  The  authoritative  life  of  Tchaikovsky 
has  been  written  by  his  brother  Modest.  A 
shorter  yolime  (in  English)  by  Rosa  New- 
march,  includes  extracts  from  his  critical 
writings  and  diaries.  Consult  also  Kashkin, 
( Reminiscences* ;  Huneker,  l Mezzotints  in 
Modern  Music* ;  Riemann,  ^eschichte  der 
Musik  seit  Beethoven.*  A  Catalogue  Them- 
atique*  of  the  compositions  is  issued  by  Jur- 
genson,  Moscow. 

Henry  T.  Finck, 
Musical  Editor  New  York  < Evening  Post* 

TCHEKHOV,  Anton  P.    See  Chekhoff; 
Cherry  Orchard,  The;  and  Sea  Gull,  The. 
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TCHIKUN-TEA 


TCHIKUN,  an  American  Indian  tribe  of 
the  Apache  (q.v.)  family,  formerly  residing  at 
Hot  Springs,  N.   Mcx. 

TB  DEUM  LAUDAMUS,  te  de'iim  la-da  - 
mus,  or  more  abbreviated,  TE  DEUM.  is  the 
beginning  of  the  hymn  of  praise  usually  as- 
cribed lo  Saint  Ambrose  and  Saint  Augustine, 
although  it  cannot  be  traced  farther  back  than 
the  end  of  the  5th  century,  while  Saint  Augus- 
tine died  in  430.  The  opening  words,  meaning, 
"We  praise  thee  as  God,0  show  that  it  was 
originally  a  hymn  to  Christ,  but  it  is  now  al- 
ways regarded  as  a  hymn  to  the  Father,  the 
English  version  beginning,  "We  praise  thee,  () 
God.*  In  addition  to  its  place  in  church  serv- 
ices it  is  often  sung  on  particular  occasions,  as 
on  the  news  of  victories  and  on  high  festival 
days.  Among  the  great  composers  of  music 
for  this  hymn  are  Hasse,  Xaumann,  Haydn  and 
Handel. 

TEA,  an  evergreen  shrub  or  small  tiee 
(Camellia  thru)  of  the  order  {Tcrnstramiacctr) . 
The  plant  naturally  attains  a  height  of  30  feet, 
but  under  cultivation  is  pruned  so  that  it  rarely 
exceeds  five  feet.  It  bears  lanceolate  leaves 
about  four  inches  long  and  rather  large  fragrant 
white  flowers  singly  or  in  twos  or  threes, 
mostly  in  the  axils  of  the  leaves.  It  is  a  native 
of  India  and  China,  and  has  been  cultivated  in 
the  latter  country  more  than  2,000  years.  Of 
several  recognizee!  species,  only  two  have  be- 
come commercially  valuable :  C.  the  a,  var. 
Bohea,  and  C.  the  a.  var.  viriiiis.  The  latter  is 
indigenous  to  India,  the  former  recognized  as  a 
hybrid  of  Chinese  species,  probably  with  the 
original   India  \ariety. 

Cultivation.-  -  The  ground  on  which  a  plan- 
tation of  tea  is  to  be  set  out  is  dun 
over  in  trenches  to  the  depth  of  at  least 
18  inches,  and  24  inches  is  preferred  if  the 
expense  —  about  double — is  not  deterrent.  As 
the  plantation  is  of  a  permanent  character,  in- 
tended for  a  productive  period  of  probably  30 
years,  every  effort  is  made  to  have  the  soil  in 
the  best  of  condition,  and  well  manured.     Tin 

Riant s  arc  taken  from  a  nursery  where  they 
ave  lie  en  grown  from  seed  for  from  six  to  12 
months,  and  set  four  feet  apart  both  ways  for 
"hill"  culture.  Where  the  ground  is  especial  1  v 
favorable  they  are  set  five  feet  apart.  On  poor 
soil  the  "hedge*  system  is  practised,  the  plant  * 
being  three  feet  apart  in  the  hedge,  and  the 
hedges  five  feet  apart.  The  plant  has  a  tap-root 
descending  eight  to  10  feet  into  the  earth.  From 
this  the  feeding  roots  ramify  in  all  directions 
The  cultivation  consists  in  keeping  the  ground 
loose  and  free  from  weeds  by  surface  hoeing, 
aid  once  a  year  tnnching  the  soil  —  from  IS 
inches  in  depth  between  the  rows  to  nine  inches 
m-xt  the  "collar"  of  the  plants.  This  is  done  in 
the  late  ar.mmn.  just  after  pruning,  and  t i i • 
pruning-  along  with  green  inauiue,  prefer.ihlv 
from  h  kMimmoiis  plants,  are  »pad<  d  nndi-i 
Thi  sr  prunine.-  are  estimati  <I  to  n  store  to  thr 
so:!  ''s  pouii«U  m"  combined  mtrouen,  ?0  pounds 
ot  ]n>T.ts|i  and  l'Mi  pounds  ot"  phosphoric  acid 
per  .ten  .  The  pinning  is  done  while  the  plant 
i»  ]-.iss;\i  'j-n.illv  :n  Mii'inber.  On  tlu  lull 
pl.iut.tni-!.s  piuninc  i-.  ilmn  an:n:.il!y.  on  b  vi  1 
kMrditi*.  i\erv  other  \i\ii  or  every  third  vear 
thi  p'.i  *:.t  |.i  mg  to  prime  alti  in.itrlv  om- 
fi.t  1  r  ■«!■  m.i-?h::d  •■•"  the  plantation  Thr  iin- 
pnn  i-i!    rrti-     :ur::i-h    the    smalle:     leavi  s    .»tnl. 


therefore,    the    higher    grade    tea,    am 
flushes  come  earlier,  thus  extending  the 
season.      On    new    plantations    pruning 
when  the  tries  are  12  to  IS  months  old.  * 
time  the  centre  stem  is  cut  down  to  wi 
inches  or  even  six  inches  alKivc  the  gu 
the  object  being  to  product  a  growth  o 
branches  and  twigs,  and  thus  a  larger  I 
leafage  which  may  be  plucked  without  in 
the  plant.    The  second  pruning  takes  off 
thing  to  a  level  of  IS  inches  above  the  f 
As  much  of  the  tea  is  picked  by  childr 
height   of   the   plants  in   such   localities 
si rictcd  to  30  inches.     A  very  small  pluc 
made  the  second  year,  and  the  third  yj 
yield  is  about    150  pounds  per  acre.     Tl 
yield  of  about  400  pounds  per  acre  begin 
the    fifth   year.     The   plant    continues   tc 
well   until  its   10th  yiar,  when  it   is  cut 
and    new    sprouts    (lev eloped    from    the 
This  process  is  repeated  until  the  plan 
50  years  old,  when  it  is  removed  and  nc« 
set  out. 

Plucking. —  Plucking  is  an  operation 
sarily  done  by  hand,  and  requires  jud 
to  the  amount  of  leafage  that  may  be  rt 
one  picking  without  halting  the  norma*  j 
of  the  plant.     The  plucking  follows  the  * 
that  is,  the  springing  into  leafage  of 
minal  buds  after  the  winter  rest.     The 
flush  in  the  season  is  the  leafing  out  of  I 
axillary   buds  on   the   stumps   of    the  te 
bud- stems    removed  at   the   first   picking. 
succeeding    flushes   are    not    well    markc 
there  are  generally  10  and  sometimes  I? 
course  of   the  growing   season      In  a  » 
dcred    plantation    the    trees    are    pluckec 
about  30  times  during  the  season,  with  ' 
tent  of   getting  the  leaves  while  in  thei 
best    condition.      The   bud    produces   the 
quality  of  finished  tea;  the  partly  opcxx 
next  below  it,  being*  slightly  less  valuabi 
the  next  leavis  below  distinctly  coarser 
usual  practice  is  to  pluck  the  bud  with  tl 
adjacent   open   leaves.     Plantations  whi 
duce  only   the  highest   grade  of   tea  plu 
bud   and    one    Kaf.      Many   growers,   ho 
pluck  the  bud  and  the  first  three  leaves 
first    few    crops   are    thus    very    large,  h 
endurance    of    the    plantation    is    serious 
ftcted,   and  the   net   profits  very   decid 
duced.     The  quality,  however,  does  not  < 
wholh   upon  the  plucking :  much  depend 
the  soil  and  the  climate.     The  average  i 
about  two  and  out -half  ounces  of  fin 
per  plant  per  season. 

Processing.     The     handling     of 
leaves  after  plucking  i>  determined  by 
of    finished    tea    to   be   produced.      In 
oi    Mack  tea  thi    leaves  are  wilted  or  «i 
on  trays  in  a  draught  of  dry  cool  air  oft* 
dmed  b\  fans.    Thi-  is  continued  until 
is  soft  and  flaccid.     The  average  time  he 
for  withering  is  IS  hours:  less  than  tl 
not  allow  sufficient  devi  lopment  of  thev 
t-nzxine   required   for  the  subsequent 
tiou  upon  which  the  flavor  of  the  fin 
so  largely   dcpiuds.     Withering  is  folaiv 
roll  in.:  on   table  s  of  granite,  the  motion 
tolleis  bring  to  eiiish  the  cells  of  the  leal 
on*  !>:<■. ikitu  its  stiucture.     In  this  proc 
rolhui:  tlu   b  .tvcs  incidentally   receive  the 
acteri^'ic  twist   no'iciahle  in   finished  tea. 
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upied  in  rolling  is  from  20  to  40  min- 
he  leaves  are  then  run  through  a  sifter 
rades  them  into  sizes,  and  then  are 
ipon  glass  or  glazed-tile  tables  to  fer- 
During  this  process  they  are  covered 
ths  freshly  wrung  out  of  cold  water, 
e  required  for  proper  fermentation  de- 
pon  the  previous  development  of  the 
during  withering,  and  may  take  from 
six  hours.  The  temperature  is  kept 
usly  to  85°  F.,  or  slightly  below,  and 
!  of  completion  is  determined  by  the 
lich  at  first  resembles  chopped  cabbage, 
mes  fruity,  resembling  that  of  fine  ripe 

Lightly    fermented    tea    yields    when 

a  pale,  pungent  infusion,  the  pun- 
te  to  an  excess  of  un fermented  tannin, 
rmented  tea  yields  a  deep-colored,  soft- 
liquor  of  good  body.  The  best  tea  is 
ch  receives  a  medium  fermentation  and 
consequence  a  brisk  taste,  with  high 
id  aroma.  The  final  step  in  the  process 
j  the  leaves  rapidly  to  check  further 
ition.  The  trays  go  first  to  a  position 
;  furnace  where  the  temperature  is 
I  thence  travel  away  from  the  source 
,  finishing  where  the  heat  is  at 
n  many  factories  a  second  firing  is 
ter  a  few  days,  and  this  is  considered 
ice  the  ultimate  quality  of  the  tea  as 

into  the  market  after  overseas  trans- 
i. 

e  packing  the  finished  tea  is  sorted 
land,  and  vagrant  bits  of  stalks  and  red 
re  removed.  It  is  then  sifted  into 
In  the  ordinary  factory  these  are  five: 
Orange  Pekoe,  Orange  Pekoe,  Pekoe, 
Michong  and  Pekoe  Fannings.  The  first 
scd  almost  wholly  of  terminal  buds  and 
lortions  of  the  youngest  and  tenderest 
es;  the  second  is  of  the  smallest  leaves 
;w  buds;  the  third  and  fourth  grades 
le  coarser  leaves,  and  the  Souchong  is 
hopped  up  to  show  a  smaller  range  of 
le  market.  The  Fannings  are  the  finer 
ts  and  dust,  used  chiefly  in  the  manu- 
)f  caffeine,  or  of  (<brick  tea." 
i  Tea. —  In  the  manufacture  of  green 
freshly  plucked  leaves  are  thrown  di- 
to  a  roasting  pan  at  a  temperature  of 
id  are  kept  tossing  about  until 
vhen  they  are  emptied  upon  a  mat  of 
and  rolled  by  hand.  They  are  then 
ickly  over  a  charcoal  fire.  The  older 
re  deficient  in  proper  color  and  are 
vith  small  quantities  of  Prussian  blue, 

soapstone.  The  former  teas  are  called 
green,"  or  "unfinished  green,"  in  con- 
h  the  doctored  leaves,  which  go  under 
of  (<true  green"  or  (< finished  green." 
ig  tea  is  prepared  by  a  combination  of 
methods,  being  slightly  withered  and 
irmented  and  tnen  treated  as  for  green 

:  Tea  is  a  condensed  preparation  of  the 

leaves  and  even   the  prunings  of   the 

n.      These    are    panned    and    steamed, 

placed  in  piles  under  cloth  covers.    A 

ferment    resembling    a    black    fungus 

h rough  the  mass,  which  is  then  sorted, 

vith    a    glutinous    rice    paste,    lightly 

and    then    pressed    into    molds    four 

,  nine  and  one- fourth  inches  wide  and 


four  and  one-fourth  inches  deep.  Three 
*bricks*  are  made  in  this  depth,  containing 
when  dry  four  and  one-half  pounds  each.  An- 
other form  of  brick  tea  is  made  into  tablet 
form,  four  and  one-half  inches  square  and  one 
and  one-fourth  inches  thick  and  weighing  half 
a  pound  each. 

Tea  Culture  in  the  United  States.-—  In  the 
United  States  the  first  tea  shrub  was  planted  at 
Middleton  Barony,  S.  G,  in  1800  by  the  French 
botanist  Micheaux.  It  was  still  living  at  the 
close  of  the  19th  century,  when  it  was  about  15 
feet  high.  In  1848  experiments  were  made  upon 
an  extensive  scale  by  Junius  Smith  of  Green- 
ville, S.  C,  and  in  1858  the  government  engaged 
Robert  Fortune  to  collect  tea  seed  for  distribu- 
tion in  the  South.  These  experiments  were  cut 
short,  the  former  by  the  death  of  the  experi- 
menter, the  latter  by  the  Civil  War.  About 
1880,  the  United  States  Department  of  Agri- 
culture commenced  experiments  which  were 
abandoned  owing  to  various  changes  in  the  staff 
and  the  distance  from  the  managing  headquar- 
ters. About  10  years  later  Dr.  Charles  U. 
Shepard  of  Summerville,  S.  C,  devoted  his 
private  means  to  tea  experimentation.  His  opin- 
ion was  that  the  previous  experiments  had  not 
been  conclusive  and  that  the  production  of  high 
grade  teas  at  a  profit  to  the  grower  could  be 
accomplished  in  many  Southern  States  and  that 
a  demonstration  would  attract  capital  to  the  in- 
dustry. Once  demonstrated  as  profitable  he  be- 
lieved that  the  industry  would  furnish  employ- 
ment to  many  thousands  of  people,  especially 
women  and  children,  and  would  make  valuable 
large  areas  of  land  which  yielded  little  or  noth- 
ing. In  1900  he  had  about  60  acres  planted  to 
this  crop,  a  factory  fully  equipped,  a  trained 
band  of  pickers  and  facilities  for  meeting  every 
requisite  from  planting  to  final  sale.  In  1900 
the  yield  was  about  5,000  pounds  and  when  the 
present  area  reaches  full  bearing  the  annual 
output  should  be  mote  than  12,000  pounds. 

The  tea  plant,  though  a  native  of  a  sub- 
tropical climate,  will  succeed  at  high  elevations 
in  tropical  countries  and  some  of  the  numerous 
varieties  will  even  withstand  frost.  In  South 
Carolina  the  plants  have  resisted  a  temperature 
of  zero,  but  the  yield  was  lessened  for  the  next 
two  years.  This  is  the  lowest  recorded  tem- 
perature in  that  locality  during  150  years. 
Ample  water,  especially  during  the  leaf- forming 
season,  is  essential.  This  is  supplied  in  the 
East  by  copious  rains,  but  in  the  United  States, 
where  the  rainfall  is  less  than  one-half  the 
Eastern  annual  average,  the  deficiency  is  made 
up  by  improved  methods  of  tillage  or  by  arti- 
ficial irrigation  or  both.  In  the  East  the  tea 
gardens  are  generally  planted  on  high  ground 
or  slopes  so  as  to  permit  the  excess  water  to 
seep  away;  in  America  they  are  planted  on 
rather  low  ground  such  as  well-drained  pond- 
beds  and  swamps.  Such  lands  are  also  natur- 
ally rich  as  a  rule  and,  therefore,  demand  less 
initial  application  of  fertilizers. 

History. —  The  history  of  the  tea-growing 
industry  is  said  to  have  commenced  in  Korea 
before  the  4th  century  before  Christ,  and  to 
have  reached  Japan  more  than  1,000  years  later. 
Tea  was  unknown  to  Europeans  until  the  16th 
century  when  Maffel,  a  Portuguese,  mentions 
it  in  his  ( Historian  Indicae*  as  a  product  of 
Japan  and  China.    Not  until  1615,  however,  was 
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it  mentioned  by  an  Englishman,  when  Wickman 
wrote  atout  it  in  a  letter  now  owned  by  the 
Kast  India  Company.  During  that  century 
small  quantities  found  their  way  as  presents  to 
wealthy  Londoners  or  later  into  the  markets 
where  they  commanded  £10  or  £5  a  pound.  In 
1657  a  considerable  quantity  was  purchased  by 
Thomas  (iarraway,  who  opened  a  sort  of  res- 
taurant where  the  beverage  was  served.  As  the 
importations  increased,  the  customs  and  the 
excise  each  affixed  duties.  At  one  time  (1660- 
89)  a  duty  of  8d  a  gallon  was  levied  upon 
the  beverage.  And  somewhat  later  5s.  plus  an 
ad  valorem  duty  of  5  per  cent  was  also  opera- 
tive. The  American  tea  trade  began  in  1784 
and  within  three  years  had  developed  to  more 
than  1,000,000  pounds.  The  first  direct  impor- 
tation from  Japan  came  from  Yokohama  to  San 
Francisco  in  1S68.  Since  1870  the  annual  aver- 
age importation  is  somewhat  in  excess  of 
$15,000,000 

From  the  beginning  of  the  commerce  in  tea, 
China  has  held  first  place  as  a  producing  and 
exporting  country.  The  choicest  grades,  how- 
ever, arc  probably  unknown  in  America,  but  are 
consumed  mostly  at  home  or  in  Russia,  where 
they  command  enormous  prices.  The  reasons 
assigned  for  the  non-exportation  to  distant 
countries  arc  that  the  quality  usually  deterio- 
rates during  long  transportation,  and  that  some 
kinds  do  not  keep  well  unless  highly  "fired,*  a 
process  which  impairs  their  flavor.  The  in- 
dustry attracted  the  attention  of  the  English  in 
India  and  in  1836  Koylc  and  Falooner,  British 
botanists,  commenced  in  Ceylon  to  experiment 
upon  an  extensive  scale.  The  result  was  sev- 
eral brands  of  tea  which  were  superior  to  many 
of  the  Chinese  teas.  Ceylon  began  to  market 
lea  in  1873  and  the  industry  there  has  continued 
to  thrive.  Tea  has  been  grown  more  or  less  in 
other  sub-tropical  and  tropical  climates,  notably 
in  South  Africa,  where  somewhat  more  than 
a  domestic  supply  is  raised. 

The  large  number  of  plants  whose  leaves 
have  been  used  as  substitutes  for  tea  may  be 
grouped  as  resembling  or  not  resembling  the 
real  plant  in  composition.  The  best  known  of 
the  former  are  as  follows:  Mate,  Paraguay 
tea,  Jesuits*  or  Saint  Bartholomew's  tea,  which 
is  obtained  from  the  leaves  of  a  South  Ameri- 
can species  of  holly  (Ilex  Paraguay c nsis) . 
This  is  extensively  used  in  various  South  Amer- 
ican countries,  especially  in  the  Argentine  Re- 
public, where  the  annual  consumption  is  esti- 
mated at  13  pounds  per  capita,  or  about  27,000,- 

000  pounds.  Kola  nut.  coffee  leaves  and  gtiar- 
ana  are  also  used,  hut  to  ;i  smaller  extent.  The 
principal  substitutes  unlike  tea  are  probably 
Siberian  tea  (Xaxifnuia  erassi  folia).  Chilean 
tea  (fiufjenia  nr/ni),  Appalachian  tea  (Prinos 
(jlnbra),  Trinidad  lea  (t:.ut;rtihj  pimento).  Lab- 
rador tea  (Ledum  buxifolium).  and  Xew  Jersey 
t«  a  iC'eanfthux  amerieanu.*)  The  la>t  was 
n^i  <1  during  the  War  of  Independence  and  also 
dtniiiL!  ill*-  War  nl  the  Rebellion.  It  i»»  de- 
*i-ii!-eil  as  "a  «iind  substitute  for  indifferent 
Mack  tea  "     Tin    leaves  of  the  partridge  berry 

1  Mitilullti     repens)    arc     sometimes     used     in 
\meriia 

In  conservatories  and  grc«  nhniiM**  tea  is 
direii  urnwii  a**  ornamental  plants  and  as  oh- 
jifiN  ot"  intend  The  plants  art  managed  like 
llieir  close   lelativi  s.  the  rami  llias.  but  are  less 


popular  because  more  limited  in  their  uses,  es- 
pecially  because  their  flowers  are  axillary  and 
deuce  less  useful  for  cutting  than  those  of  the 
camellias. 

Production. —  The  world's  annual  produc- 
tion of  finished  tea  amounts  to  something  oter 
800.000,<XX)  pounds.  The  World  War  so  affected 
production  and  shipment  of  the  crop  that  it  is 
necessary  to  take  the  figures  of  production  for 
1912,  as  being  the  latest  complete  record  under 
normal  conditions,  to  form  an  accurate  idea  of 
the  tea-growing  industry  In  that  year  the  areas 
de\  oted  to  tea  were  as  follows :  China,  5J2DL- 
(XX)  acres  (approximately) ;  India.  575,000  acres, 
of  which  354,276  acres  were  in  Assam;  Ceylon, 
about  395.000  acres;  Java,  nearly  100,000  acres; 
Japan,  about  100,000  acres;  South  Africa 
(Natal  and  Nyassaland)  about  4,600  acres.  TV 
crops  sold  in  the  world's  markets  from  these 
producing  countries  amounted  to  a  grand  ti 
of  731,000,000  pounds,  contributed  thus:  Ii 
295.000.000  pounds ;  Ceylon,  193,000,000  nounu,, 
China.  112,(XX),000  pounds;  Java,  63,004000 
pounds ;  Japan,  43,000,000  pounds ;  Formosa.  25.- 
000,000  pounds. 

Consumption. —  The  chief  purchasing  conn- 
tries  of  the  1912  crop  were:  United  Kingdom 
295,000,000  pounds;  Russia,  147.000,000  pounds; 
l/nitcd  States,  83,(XX),000  pounds ;  Canada.  34.- 
000,000  pounds;  Australia,  29,000,000  pound*: 
Holland,  12,000.000  pounds;  Germany.  9.000JOOD 
pounds;  Xew  Zealand,  7,000,000  pounds;  Souta 
Africa,  7,0(X),000  pounds.  In  per  capita  con- 
sumption the  British  Empire  as  a  whole  was  is 
remarkable  degree  the  largest  consumer,  tW 
average  being  6.2  pounds,  about  10  times  the 
per  capita  consumption  of  all  the  rest  of  the 
world  put  together  (excluding  the  United 
States).  For  the  individual  countries  the  per 
capita  consumption  figures  were:  New  Zea- 
land, 7.4  pounds;  Australia,  6.8  pounds;  United 
Kingdom,  6.4  pounds;  Canada,  4.3  pounds:  Hol- 
land, 2.1  pounds;  South  Africa,  1.2  pounds; 
I'nited  States,  0.9  pound;  Russia,  09  pound; 
Germany,  0.1  pound;  France,  0.07  pound. 

Infusion.— As  found  in  the  market  tea 
yields  from  31  to  49  per  cent  of  its  substance  » 
an  infusion  with  boiling  water,  the  Indian  ten 
giving  slightly  more  than  the  Ceylon  teas,  and 
the  China  teas  slightly  less.  In  this  water  ex- 
tract the  tannin  constituent  ranges  from  14J3 
per  cent  in  India  teas  and  12.29  per  cent  ■ 
Ceylon  teas  to  9.50  per  cent  in  China  teas. 
(With  thorough  fermentation  the  proportion 
of  tanning  would  fall  below  5  per  cent).  Caf- 
feinr  varies  from  2.78  to  3.84  per  cent  in  Inou 
teas,  and  ranges  up  to  4.14  per  cent  in  Cevkn 
tea  and  4.91  per  cent  in  tea  dust.  In  mafesg 
the  infusion  for  beverage  purposes  the  fined 
fla von  d  tea  is  produced  by  pouring  fresh  and 
actively  boiling  water  upon  the  dry  leaves  and 
allowing  it  to  stand  not  longer  than  one  and 
one-half  minutes,  when  the  infusion  should  be 
immediately  poured  off  the  grounds.  Tins 
I. riff  infusion  is  sutViciciitly  long  to  absolutist* 
tirally  all  of  the  delicate  essential  oil  whk» 
givi  s  the  tea  its  particular  flavor.  It  is  also 
Inni»  enough  to  dissolve  out  sufficient  of  UK 
tannic  arid  to  make  the  taste  Sprightly,  whhont 
brine  astringi  nt  The  infusion  will  also 
tain  about  four-fifths  of  the  contained 
The  stmnir.  biting  <mality  preferred  by 
tea  di  inkers  is  ir.iiued  by  a  five-mi  mite  infos* 
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lissolves  a  large  proportion  of  tannin, 
le  expense  of  the  volatile  oil  of  the  tea 
►  dissipated  by  the  continued  heat.  In 
e  quantities  tea  as  a  beverage  is  not 
cd  harmful,  the  average  dose  of  caf- 
in^  mildly  stimulating,  and  the  tannin, 

0  its  transformation  to  gallic  acid  in 
stinal  tract,  being  innocuous.  There 
a  valuable  proportion  of  albuminoid 
res  in  the  infusion,  and  the  water  im- 

a  necessity  to  the  continued  health  of 
mi. 

>rts. —  The  imports  of  tea  into  the 
States  for  the  fiscal  year  ended  30  June 
iched  the  record  figure  of  151,314,932 
despite  the  great  difficulties  of  a  scarce 
tensive  ocean  tonnage.  The  value  of 
station  was  $30,889,030.  Of  the  whole, 
4  pounds  came  from  Japan;  44,540,467 
from  India  and  Ceylon,  and  21,082,866 
From  China. 
ography.— Bald,  C,   (Indian  Tea:  Its 

and    Manufacture*     (Calcutta    1917) ; 

E.  A.,  <Tea>  (London  1912);  Gray, 
i  Little  Tea  Book*   (New  York  1903)  ; 

H.,  (Les  Cultures  Coloniales*  (Paris 
Planters'  Association,   (Tea  in  Ceylon* 

Ceylon,  1912)  ;  Tea  and  Coffee  Trade 

<Table  of  the  Principal  Kinds  of  Teas> 
,  pp.  196-197,  New  York  1906)  ;  United 
lant  Industry  Bureau  Bulletin  234,  (The 
and  Manufacture  of  Tea  in  the  United 
(Washington  1912). 

M.  G.  Kains, 
Crop  Expert. 

,  Varieties  of.  Teas  were  named 
ifter  the  place  of  origin,  as  Japanese 
tiding  all  from  that  country,  but  more 
lly  a  brownish-green  leaf  tea,  'well- 
The  qualities  arc  indicated  as  long- 
ry  or  well-curled,  light-colored,  etc. 
tea  is  named  mostly  after  the  large 
ns  there;  the  varieties  are  termed 
pekoe  souchongs,  souchong,  congou, 
leaf,    etc. ;    the    congou    is    black,    the 

1  a  black  inclining  to  red,  the  pekoe 
th  yellowish  tips,  while  the  red  leaf  is 
s  kaisow.  The  hyson  is  a  large-leaved 
a;  the  hyson  skin  is  the  remnants  dis- 

in  putting  up  hyson.  Oolong  is  a 
yellow  tea,  and  Twankay  a  green  tea 
r  imperfectly  rolled.  Bohea  is  a  stand- 
<.  tea  gathered  three  times  a  year  from 
ts,  The  variety  largely  advertised  as 
breakfast*  is  souchong,  while  imperial 
ood  bluish-green  tea,  long  leaf,  tight- 
Imperfect  teas  are  named  in  the  trade 
n  leaf,  dust,  ends,  fannings,  etc. 

IN    AMERICA.      About    1880    the 

•tates  Department  of  Agriculture  estab- 

>mall  tea-growing  plantation  near  Sum- 

S.    C,    and    various    varieties    were 

an  experimental  way.  Later  the  plan 
jnded  and  the  Pinehurst  Tea  Gardens 
i  the  suburbs,  being  supplied  with  native 
rn  on  a  tract  of  about  100  acres  and 
tured  and  cured  by  competent  people. 

experiments  were  made  at  a  place 
d  Tea,  in  Colleton  County,  S.  C,  and 
i,  Texas.     While  it  was  found  possible 

good  teas  and  to  cure  them  satisfac- 

was  apparently  impossible  to  produce 
competition  with  the  teas  of  China  and 


Japan,  cured  by  cheap  Oriental  labor.  Hence 
the  experiments  were  wholly  negative  commer- 
cially. 

TEA-TREE,  a  name  applied  not  only  to 
the  Thea  bushes  (see  Tea),  but  to  various 
species  of  Leptospermum  and  Melaleuca  — 
myrtaceous  shrubs  found  from  China  to  Aus- 
tralia, New  Zealand  and  Tasmania.  The  tea- 
tree  forms  a  common  and  almost  impenetrable 
scrub  of  Victoria,  in  moist  situations.  It  is  a 
shrub  of  varying  height  and  dark-green  color, 
the  branches  bushy  and  growing  perpendicu- 
larly, the  leaves  resembling  the  needles  of  a  fir. 
The  stems  are  straight,  the  wood  hard  and 
valuable  for  many  bush  purposes.  Several  of 
the  tea-trees  belonging  to  the  genus  Melaleuca 
furnish  the  aromatic,  pungent  cajeput  oil  (see 
Cajbput)  of  commerce.  It  is  especially  ob- 
tained from  M.  leucadendron,  a  tree  reaching 
30  feet  in  height,  with  terminal  spikes  of  white 
flowers,  and  elliptical  to  lanceolate  leaves,  from 
which  the  oil  is  distilled.  It  has  a  crooked 
trunk,  papery  barkj  employed  in  packing,  and 
yields  a  wood  which  is  white,  close-grained, 
hard  and  durable,  even  under  the  ground.  M. 
squarrosa  or  swamp  tea-tree  has  a  thin  bark, 
and  the  thin,  spongy  cortex  of  M.  axillaris 
can  be  used  as  a  filter  or  blotting  paper.  The 
New  Zealand  tea-tree  or  tea-scrub  is  Lepto- 
spermum scoparium,  a  heather  or  juniper-like 
shrub  with  leathery  foliage,  like  needles,  and 
many  small  white  blossoms.  The  common 
name  is  said  to  have  been  derived  from  the 
use  of  the  foliage  of  this  shrub  and  that  of 
L.  lanigerum  by  Captain  Cook  for  tea,  but  the 
native  name  of  the  former  is  ati.D  The  white 
tea-tree  is  L.  ericoides,  of  New  Zealand.  Other 
tea-trees  are  the  bottle-green  Kumea  corifolia, 
and  the  broad^leaved  Callistemon  salignus, 
l>oth  of  Australia  and  Tasmania;  the  Ceylon, 
Elceodendron  glaucum,  and  the  red  scrub  tea, 
Rhodamnia  trinervia,  several  of  which  are 
myrtaceous  and  have  hard,  heavy  close-grained 
wood. 

TEACH,  or  THATCH,  Edward  («Black- 
beard  the  Pirate").  American  pirate:  b.  Bris- 
tol (?),  England;  d.  on  the  James  River,  Va., 
22  Nov.  1718.  He  is  supposed  to  have  gone 
out  to  the  West  Indies  during  the  war  of  the 
Spanish  succession,  engaged  as  a  privateer,  and 
to  have  turned  pirate  in  1713  when  the  pri- 
vateers refused  to  recognize  the  peace.  He  is 
first  heard  of  in  1716  and  from  that  time  he 
cruised  among  the  West  Indies,  along  the 
Spanish  Main,  and  the  coasts  of  Virginia  and 
Carolina,  in  his  sloop,  Queen  Anne's  Revenge, 
capturing  numerous  prizes  and  making  his  name 
a  terror  wherever  known.  In  June  1718,  his 
sloop  was  wrecked  off  North  Carolina,  and 
Thatch  with  some  30  of  his  men  surrendered 
to  the  king's  proclamation.  He  made  an  ally 
of  the  governor,  Eden,  who  afterward  counte- 
nanced his  piracy  in  view  of  a  certain  share  in 
the  spoils,  and  for  a  time  led  a  rollicking  life, 
forcing  the  planters  to  supply  his  wants  and 
exacting  toll  from  all  vessels  which  came  up 
or  down  the  river.  The  planters  at  length  ap- 
pealed to  Col.  Alexander  S pot tis wood,  lieu- 
tenant-governor of  Virginia,  who  fitted  out  an 
expedition  against  the  pirate,  and  on  22  Nov. 
1718  the  sloops  moved  up  the  river.  Every 
man  in  the  commander's  boat  was  killed,  and 
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the  captain,  Robert  Maynnrd.  slew  Thatch  in  a 
hand-to-hand  struggle.  His  career  is  one  of 
the  most  romantic  in  the  history  of  American 
piracy,  "Blackboard  the  Pirate0  being  con- 
sidered the  ideal  type  of  the  pirate  of  fiction. 
Consult  his  'Life*  in  Charles  Johnson's  *  Lives 
of  the  Pyrites1    (1724). 

TEACHERS,  Professional  Training  of. 
Richard  Mulcaster  of  London  advocated  the 
professional  training  of  teachers  as  early  as 
1561  and  suggested  that  a  teachers'  college  be 
organized  as  a  department  in  a  university. 
Nothing  definite  or  permanent  appears  to  have 
come  from  this  suggestion.  The  first  genuine 
effort  for  the  professional  training  of  teachers 
undertaken  in  the  world  was  undoubtedly  bv 
.Ican-Baptistc  de  La  Salle  at  Rheims  in  1681. 
Three  years  later  the  institution  which  he 
founded  at  Rheims  became  known  as  the  "In- 
stitute of  the  Brothers  of  the  ^  Christian 
Schools.*  He  later  established  a  similar  school 
at  Paris.  In  this  school  he  organized  a  regu- 
lar, systematic  course  of  instruction  for  the 
preparation  of  teachers  for  their  professional 
work.  Augustus  Hermann  Franckc  conducted 
an  orphans'  school  at  Halle  and  in  1697  he 
selected  certain  poor  students  in  attendance 
upon  this  school  and  organized  them  into  a 
"teachers'  class. D  The  members  of  this  class 
gave  instruction  to  the  other  pupils  in  the 
orphans'  school,  and  for  this  service  Francke 
allowed  them  fret?  tuition  and  board.  Twelve 
years  later  Franckc  selected  12  students  from 
the  pupils  in  his  orphan  asylum  to  he  trained 
as  teachers.  These  students  were  selected  upon 
'their  piety,  knowledge,  and  aptness  to  teach.0 
Francke  called  this  institution  a  ft Teachers' 
Seminary."  Meeker  -  -  a  pupil  of  Francke  — 
has  the  honor  of  establishing  the  first  regularly 
organized  institution  devoted  to  the  special 
work  <>f  training  teachers.  This  school  was 
established  at  Pomerania,  Prussia,  in  1735  and 
Hecker  gave  to  it  the  name  used  by  Francke 
and  called  it  a  teachers'  seminary.  Flecker  es- 
tablished a  second  school  of  this  type  at  Berlin 
in  174K  Frederick  the  Great  gave  otlicial  en- 
dorsement to  the  effort  to  provide  special 
training  for  those  who  were  to  be  employed  as 
teachers  in  the  schools,  by  raising  Hecker's 
school  at  Berlin  to  the  rank  of  a  royal  nrimary 
school  for  the  purpose  of  training  parisn  clerics 
and  teachers.  He  gave  this  school  further  royal 
favor  by  directing  that  all  parish  clerks  and  all 
teachers  appointed  bv  the  Crown  should  be 
selected  from  its  students.  Little  progress  was 
made  in  the  establishment  of  institutions  of  this 
kind  or  in  the  training  of  teachers  in  Kurope 
until  after  the  French  Revolution.  At  the  be- 
ginning of   the   Pth   century,   the   development 

■  f  institutions  to  train  teachers  took  mi  m»w 
life  and  the  Pru*<iari  system  of  tu -rm.il  <chonls 
was  ft  mil  v  t  -raMished.  Six  normal  schooN  had 
Ver.    ofL-anize.-l    in    that    coiintrv. 

It    \\a«   a'-ont   thi-   time   that    the   Mihject   «»f 

vrjiar::::'     '.la/ber*     f«  r    p«iHie    <cho.  U    luvan 

••■•rive     ■■■i-r!i  mi    in    Ami  rica.     Men    inter- 

*•■'!   :r.   p"!-,;i-  •  1'iratii  i*  In  ■.■an   t"   <!i-'".i^   the 

■■lii--:      '\')\:    m.i!  nrr  in  whieh  tin -e  men  first 

..'.t  ='.    :hi     -vliTi     ■    ■!  -i  «    ::■  \    it:-!:  m:«-    'Ii.i'    "hty 

•".■miliar    v.  i'h    what    had    bei  n    «! -  t ■«-    in 

■  •:■    ;•■      ::   ')  *■   mr  ."    ■:.■   ot    ■<  .,■  h-  :  >■   «  I    with   ihr 

■in:    oi    ii'p'r..!      .  1:   ■■!■    w  hi.  b    Pru^-ia    bad 
•  7:a!di>hcd.     The  papers  piepaied  by  these  men 


reveal  a  consciousness  of  the  necessity  of  es- 
tablishing adequate  educational  facilities  in 
America  and  of  preparing  teachers  to  take 
charge  of  such  schools  as  should  he  estab- 
lished. The  papers  written  by  these  men  indi- 
cate that  these  writers  were  speaking  from  the 
experiences  and  needs  of  the  nation  and  not 
from  historical  knowledge  of  what  had  taken 
place  in  other  countries.  Among  the  numerous 
articles  which  appeared  at  this  time  and  which 
exerted  great  influence  in  developing  the  idea 
that  teachers  should  be  professionally  trained 
were  the  address  of  Denison  Olm  stead  in  1816 
on  the  "State  of  Education  in  Connecticut/  the 
pamphlet  issued  in  1823  by  William  Russell 
principal  of  the  New  Haven  Academy,  on  the 
subject  of  "Suggestions  on  Education,"  the 
publication  entitled  "Lectures  on  School-keep- 
ing" issued  in  1829  by  Samuel  K.  Hall  who 
founded  a  school  for  training  teachers  at  Con- 
cord, Vt.,  in  1823,  the  articles  published  by 
James  G.  Carter  in  the  Boston  Patriot  in  the 
winter  of  1824-25,  the  paper  of  Rev.  Thomas 
H.  Gallaudct  in  1825  on  a  "Plan  of  a  Seminanr 
for  the  Education  of  the  Instructors  of  Youth.1 
the  pamphlet  of  Walter  R.  Johnson  of  German- 
town,  Pa.,  issued  in  1825,  on  "Observations  of 
the  Improvement  of  Seminaries  of  Learning  in 
the  United  States,  with  suggestions  for  its 
Accomplishment,"  and  many  others.  These 
articles  gave  to  the  public  much  valuable  litera- 
ture on  the  subject  of  education  in  general  as 
well  as  upon  the  importance  of  special  training 
for  those  who  were  to  teach.  The  democracy 
of  the  nation  was  developing  and  with  :hi«  de- 
velopment came  a  demand  for  schools.  In  the 
beginning  of  the  10th  century  15  States  either 
established  systems  of  schools  or  reorganized 
existing  systems.  New  York  provided  for 
State  supervision  of  her  schools  in  1812  and  11 
other  States  soon  followed  in  making  similar 
provision.  The  expansion,  enlargement  and  im- 
provement of  educational  facilities  has  J  way* 
been  coupled  with  a  demand  for  better  teachers. 
The  type  of  teachers  employed  in  the  schools 
in  many  cases  was  a  potent  argument  in  behalf 
of  a  system  of  training  teachers.  The  men 
employed  as  teachers  in  the  academies  and  col- 
leges were  generally  men  of  education  and 
character.  This  was  not  true  of  the  men  em- 
ployed in  the  elementary  schools.  Often  these 
teachers  possessed  little  education,  had  received 
of  course,  no  training  and  had  no  intention  of 
remaining  permanently  in  the  teaching  service. 
Men  often  sent  their  sons  to  Europe  to  be  edu- 
cated and  sometimes  imported  teachers  from 
Kurope  to  instruct  their  sons.  Men  who  were 
unable  to  get  other  employment  because  of 
their  lack  of  education  or  of  proper  character 
often  enlisted  in  the  teaching  ranks.  But  even 
in  this  demoralized  situation,  able  young  men 
v  ho  were  either  working  their  way  through 
rollcgc  or  had  completed  their  college  courses 
ami  intended  to  enter  either  the  professions  of 
the  law.  medicine,  or  ministry;  or  business 
cam  rs,  taught  a  few  term*  or  years.  Among 
the  many  men  of  this  type,  the  following  may 
It  unnamed:  b  hn  Adams.  Hit  Whitney. 
I  »anirl  Wcl.sti-r.  William  Kllcry  Channtng,  \Vil- 
Jam  H  >cu.ird.  Salmon  P.  Chase,  and  in  later 
time*  Jame*  1 )  P.l.iine  and  K'ihti  Root  A* 
'.itt-  a<  1S.<7  Horace  Mann  stated  that,  of  the 
teachers   employed  in    the   State  of    Massaduh 
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side  of  the  city  of  Boston,  about  200 
to  devote  themselves  to  teaching  and 
>thers  were  not  generally  qualified  and 

5  of  them  thought  more  of  what  they 
get  at  the  end  of  the  term  than  they 
lat  they  were  to  give  during  the  term, 
men  in  public  affairs  in  all  parts  of 
ry  recognized  this  condition  in  educa- 
itters  and  gave  it  consideration. 

H  .the  teachers  of  New  York  City 
n  organization  known  as  the  "Society 
iated  Teachers.'  The  purpose  of  this 
as  to  promote  the  interests  of  its  mem- 
of  education  generally.  Members  were 
>  the  society  by  ballot,  and  a  three- 
rote  was  necessary  to  an  election. 
ety  did  much  of  the  work  now  per- 
>y  the  professional  supervisory  staff 
ol  system.  It  passed  upon  the  qualifi- 
f  teachers,  upon  textbooks,  upon  the 
rofessional   decorum   of   teachers  and 

the  pedagogical  questions  of  that 
j.  It  had  been  a  voluntary  organiza- 
out  legal  status.  Several  of  its  mcm- 
ioned  the  legislature  of  the  State  for 
tr     incorporating     the     tt  Society     of 

in  New  York  City.9  The  petition 
>red  and  the  original  society  of  1794 
icd.  The  charter  granted  the  organiza- 
d,  in  the  following  language,  the  ob- 
le  society: 

s  relief  and  benefit  of  decayed  teachers  and  their 
lows  and  children  of  deceased  teachers,  and  for 
m  of  literary  subjects  and  for  the  promotion  of 
ng  the  members  of  the  society." 

jociety  immediately  entered  upon  a 
for  the  intellectual  improvement  of  its 

and  its  official  reports  show  that  prior 
id  for  several  years  subsequent  thereto 
y  gave  special  work  to  train  and  equip 
en  for  the  teaching  service  in  New 
y.  This  society  was  undoubtedly  the 
icy   in   America   which    gave   definite 

tne   training  of   teachers   for   public 

6  through  the  initiative  and  influence 
itt  Clinton,  the  legislature  of  New 
Drporated  (<A  Society  for  establishing 
lool  in  the  city  of  New  York  for  the 

of  such  poor  children  as  do  not  be- 
>r  are  not  provided  for  by  any  reli- 
iety.*    This  society  became  known  as 

School  Society  of  New  York  City. 
1  report  for  1814  contains  the  follow- 
nent: 

the  commencement  of  the  society  it  has  been 
I  great  interest  to  train  up  young  men  for  the 
chers  in  similar  institutions.  The  realization  of 
in  this  respect  is  in  part  accomplished." 

•Itzpatrick  in  his  work  on  DeVVht 
;tates  that  a  youth  educated  in  this 
is  superintending  a  similar  school  in 
nswick,  N.  J.,  and  that  the  society  had 
in  application  from  Newburgh,  N.  Y., 
her.  The  Free  School  Society  adopted 
asterian  system  of  schools.  The  ^  re- 
le  Free  School  Society  for  1819  gives 
it  of  what  the  society  was  doing  to 
hers  and  specifically  states  that  those 
re  to  become  teachers  are  invited  to 
school  where  they  may  be  properly 
[  in  six  or  eight  weeks  to  become  com- 
achers  of  the  Lancasterian  system, 
i  second  organization  endeavoring  to 


train  teachers  for  public  schools.     See  article 
Lancasterian  Schools,  Vol.  16,  p.  687. 

The  official  records  do  not  indicate  the  pre- 
cise year  in  which  the  academies  in  New  York 
State  first  began  to  train  teachers  for  the  com- 
mon schools.  The  academies  did  this  work 
before  legislation  had  been  enacted  authorizing 
the  establishment  of  teachers'  training  classes. 
The  report  of  the  Regents  to  the  legislature  in 
1821  contains  the  announcement  that  the  acade- 
mies were  training  teachers  for  the  common 
schools  and  the  Regents  expressed  the  opinion 
that  the  schools  of  the  State  must  look  to  the 
academies  for  their  supply  of  teachers.  In 
the  annual  report  of  the  Regents  for  1823  the 
statement  is  made  that  because  of  the  dis- 
tribution of  public  funds  under  its  direction  to 
the  academies  subject  to  its  supervision,  such 
action  (< insures  a  supply  of  competent  teachers 
for  the  common  schools.5*  New  York  was  un- 
doubtedly the  first  State  which  took  specific 
action  to  solve  the  problem  of  providing  trained 
teachers  for  the  common  schools.  One  of  the 
vital  questions  in  the  establishing  of  agencies 
for  the  training  of  teachers  was  bitterly  con- 
tested in  New  York.  This  question  was,  Shall 
the  established  educational  institutions  be 
utilized  for  this  purpose  or  shall  separate  in- 
stitutions devoted  solely  to  such  work  be 
organized?  The  academies  in  New  York  were 
numerous,  influential  and  under  the  control  of 
the  Regents.  The  friends  of  these  institutions 
were  zealous  in  their  efforts  to  have  the 
academies  designated  to  train  teachers.  The 
State  was  giving  these  institutions  financial 
support  from  the  literature  fund.  The  acade- 
mies began  to  give  special  training  to  those 
who  were  going  out  to  teach  as  early  at  least  as 
1821  and  such  instruction  has  been  given  con- 
tinuously since  that  date.  The  friends  of  the 
academies  endeavored  to  increase  the  amount 
of  State  aid  to  these  institutions  and  based 
their  argument  upon  the  service  which  the 
academies  were  rendering  the  State  in  training 
teachers.  They  were  successful  in  1827  and 
not  only  succeeded  in  obtaining  larger  financial 
support  but  also  obtained  statutory  recognition 
to  train  teachers  without  specifying  how  such 
service  should  be  performed.  The  Regents, 
however,  at  once  designated  certain  academies 
for  this  purpose  and  other  academies  continued 
to  do  such  work  voluntarily.  The  academies 
still  pressed  their  interests  at  the  legislature 
and  in  1834  obtained  the  enactment  of  a  law 
specifically  authorizing  the  Regents  to  designate 
academies  in  which  training  classes  should  be 
organized.  These  training  classes  have  been 
continued  since  that  time  and  80  were  main- 
tained in  the  year  1918-19.  Through  this  agency 
about  25,000  teachers  have  been  supplied  the 
rural  schools  of  the  State. 

In  1823  Rev.  Samuel  Hall  opened  a  school 
at  Concord,  Vt.,  for  the  training  of  teachers. 
He  was  sent  to  this  town  as  a  preacher  by  the 
Domestic  Missionary  Society  of  Vermont.  He 
consented  to  remain  upon  the  distinct  under- 
standing that  he  should  be  allowed  to  organize 
a  school  for  the  training  of  teachers.  He  ad- 
mitted to  his  school  a  class  of  young  pupils  for 
the  purpose  of  having  the  opportunity  of 
showing  those  whom  he  was  training  the 
best  methods  of  teaching  and  of  disciplining 
and  governing  a  school.  The  literature  relative 
to   this   school   shows  that   Mr.  Hall  had  no 
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textbooks,  periodical  or  other  helps  or  equip- 
ment, and  that  he  conducted  the  school  on  his 
own  knowledge  and  judgment  of  educational 
methods  of  procedure  and  his  experience  in 
teaching.  Growing  out  of  his  experience  in 
this  school  he  gave  a  series  of  lectures  on 
■schooj  keeping.*  There  was  a  great  demand 
for  this  work  and  the  supply  was  soon  ex- 
hausted. The  State  of  New  York  purchased 
10,0()0  copies  of  this  volume  and  put  one  in 
each  of  the  school  districts  of  the  State.* 

While  those  who  believed  it  was  not  neces- 
sary to  establish  separate  institutions  to  train 
teachers  and  that  adequate  provision  could  be 
afforded  for  such  work  in  existing  institutions 
had  won  a  victory  in  the  State  of  New  York, 
the  question  was  not  permanently  settled.  The 
training  of  teachers  was  being  considered  in 
a  broad,  comprehensive  manner  bv  thoughtful 
educators,  by  State  supervisory  school  officers, 
by  governors  and  by  State  legislatures.  The 
strong  presentation  of  the  subject  by  Walter 
K.  Johnson  of  Germantown,  Pa.,  published  in 

1825  and  of  Rev.  Thomas  H.  Gallaudct  in  the 
same  year  had  made  a  deep  impression  upon 
those  who  were  specifically  interested  in  the 
solution  of  the  problem.  Dr.  Philip  Lindsley 
in  his  inaugural  address  as  president  of  Cum- 
berland College,  Nashville,  Tcnn.,  in  1825, 
stated  that  the  teacher  needed  training  for  his 
work  as  much  as  a  lawyer  or  doctor  and  urged 
the  establishment  of  teachers'  seminaries  and  in 

1826  he  appeared  before  the  legislature  of  that 
State  and  advocated  the  establishment  of  such 
seminaries.  In  the  same  year  Gov.  DeWitt 
Clinton  in  his  message  to  the  legislature  of 
New  York  aUo  advocated  the  establishment  of 
a  seminary  for  teachers.  In  1826  State  Super- 
intendent Spencer  in  a  special  report  to  the 
senate  of  New  York  also  urged  the  plan  of 
teachers*  seminaries.  Governor  Lincoln  of 
Massachusetts  in  his  messages  of  1826  and  1827 
to  the  legislature  of  that  State  urged  the  import- 
ance of  making  provision  for  the  training  of 
teachers.  The  American  Institute  of  Instruc- 
tion petitioned  the  legislature  of  Massachusetts 
upon  the  same  subject  in  1827.  Dr.  George 
Junkin,  president  of  Lafayette  Cullcgc,  and  Rev. 
Chaunccy  Colton,  president  of  Bristol  College, 
in  1833  urged  uuon  the  legislature  of  Pennsyl- 
vania the  establishment  of  courses  in  colleges 
for  the  training  of  teachers  and  that  the  com- 
mon schools  in  the  town  should  be  used  as 
practice  departments.  In  December  1829,  57 
citizens  of  Rochester,  N.  Y.,  called  a  public 
meeting  in  that  city  to  consider  the  educational 
needs  of  the  times.  This  committee  prepared 
a  report  which  was  adopted  by  the  meeting  and 
among  the  recommendation*  was  one  for  a 
State  seminary  to  train  teachers.  A  compre- 
hensive plan  was  proposed  lor  the  administra- 
tion of  the  seminary  ami  for  the  course  of 
study.  This  plan  proposed  "a  farm  of  100  to 
2i>)  arre*.  under  the  direction  of  an  intelligent 
but  friii  tual  farmer,  a  garden  and  a  nursery 
under  the  direction  of  a  practical  gardener  and 
iiiirMTyiu.ni  and  a  mechanics'  shop  with  a  gen- 
eral aWiMnunt  •>!  t"oN.  Mich  as  the  miscella- 
neous biiMin  ss  i.f  the  farm  and  garden  may 
requite"  In  1X.V.  a  public  meeting  of  citizens 
in  Philadelphia  tccomtm-iided  the  establishment 

i if  a  teachers'  seminary  as  an  independent  in- 
stitution   containing  a    three   years'   course   of 


study  and  a  model  school.     In  the 
State    Superintendent    Burrowes    oi    u 
vania  recommended  an  appropriation  of  ! 
for  the  establishment  of  two  institute 
in  the  eastern  part  of  the  State  and 
in  the  western  part,  for  the  trainii      oi 
ers.    In  1829  the  <  Annals  of  Education1 
by  Woodhridgc  published  a  translation  I 
German  periodical  giving  an    account  i 
Prussian  seminaries  for  the  training  of 
ers.    Articles  on  and  translations  of  C 
*  Report    on    Public    Instruction    in    Get 
appeared  between  1830  and  1835.    Then 
published  extensively  bv  the  newspapers 
parts  of  the  country'.    It  was  out  of  all 
discussions    and    proposals    that    the    i 
school  idea  developed  in  America.    Then 
two  men  in  Massachusetts  who  rendered 
service  in  the  successful  effort  to  estat 
normal  school.    These  men  were  Mr.  C 
Brooks  and  Mr.  James  G.  Carter.    Mr.  I 
made  a  careful  study  of  the  Prussian  syst 
normal  schools  and  in  a  Thanksgiving  s 
in  1835  at  Hingham  he  explained  that  § 
He  prepared  three  lectures  on  the  subject 
he  delivered  in  various  parts  of  the  Stati 
issued  a  circular  inviting  citizens  of  Ply 
County  to   meet  him  to  consider   the  si 
This  invitation  included  every  hoard  of 
men,  every  school  committee  and  every  < 
man  in  the  county.     A  large  audience  g 
him   at    the  courthouse.    The   address  s 
pressed  Ichabod  Morton  that  he  offered  I 
tribute  $1,000  for  the  establishment  of  a  I 
school  at  Plymouth.    Mr.  Brooks  traveler 
2,000  miles,  delivering  addresses  in  the 
and  contributed  a  continuous  scries  of  a 
on  the  subject  to  the  newspapers.    T 
of  representatives  invited  him  to  addi 
body,  and,  in  January  1837.  he  address 
house  twice.    He  also  addressed  the  lej 
of  Vermont,  New  Hampshire,  Maine  am 
Jersey,  and  many  cities  and  villages  in 
States.     Mr.  Carter,  who  has  often  been 
the  "Father  of  Normal  Schools,*  had 
comprehensive  outline  of  his  plan  for  M 
teachers  in  the  articles  which  he  wrote  f 
Boston  Patriot  in  1824-25.     He  specified 
essential   elements   in   the   work    of   a   i 
school.    These  were:    (1)   the  develop 
sound  scholarship;  (2)  a  course  of  sti 
the  science  and  art  of  education;    (3)  • 
or    practice    school.     Nearly    a    century 
these  three  points  are  the  vital  features 
normal  schools  of  America.    The  pcoole 
town  of  Lancaster,  Mass.,  offered  to        1 
the  establishment  of  a  school  in  Laiiv. 
later  put  obstacles  in  his  way  and  the 
failed.     In  1835  Mr.  Carter  was  eh 
legislature,  and  in  1836  he  was  made 
of  the  committee  on  education.     He  tuj- 
legislature    to    establish    a    seminary'    to 
teachers,   but    failed   in   his   efforts.    He 
the  bill  providing  for  a  State  Board  of  1 
tion.  which  became  a  law  in  1837.  and 
bis  generalship  and  addresses  broi 
enactment  of  the  Normal  School  *— -.    * 
Mann,  who  was  president  of  the  Mi 
senate,   was   chosen    the   first   secret. 
Stale  Board  of  Education  in  1837. 
was  a  strong  ad\ocatc  of  the  estahl 
Stale  normal  schools.     He  obtained  - 
from  Edmund   D wight  to  provide  \ 
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ablishment  of  institutions  to  train  teach- 
the  State  would  appropriate  an  addi- 
$10,000.  Mr.  Mann  communicated  this 
ition  to  the  legislature  12  March  1838. 
,  72  March  a  joint  committee  which  had 
;red  the  subject  reported  a  resolution 
riating  $10,000  to  the  State  Board  of 
ion  for  the  training  of  teachers,  but 
Dned  on  an  additional  $10,000  being  paid 
board  to  aid  in  the  enterprise.  Governor 
d  Everett  gave  executive  approval  to 
olution  19  April.  The  State  Board  was 
stricted  in  the  tvpe  of  institution  which 
ild  establish.  The  action  of  the  legisla- 
te that  body  the  right  to  exercise  its 
ion.  The  State  Board  decided  to  estab- 
ree  normal  schools.  The  first  of  these 
ions  was  opened  at  Lexington  on  3 
539,  with  three  pupils.  The  school  was 
emoved  to  Framingham,  and  of  course 
e  distincti6n  of  being  the  first  normal 
established  in  America.  The  second 
was  established  at  Barre  in  the  same 
ut  was  later  removed  to  Westfield.  Mr. 
Pierce  was  the  first  principal  of  the 
;ton  school.  The  wisdom,  the  energy 
te  diplomacy  of  Horace  Mann  and  of 
>al  Pierce  made  possible  the  success  of 
itial  effort  to  establish  a  normal  school  in 
tited  States.  The  third  school  was  estab- 
at  Bridgewater  in  1840.  The  real  batlle 
I  for  the  establishment  of  normal  schools 
i  Massachusetts  and  New  York.  Al- 
.  those  who  favored  the  organization  of 
g  classes  in  New  York  had  won  a  tern- 
victory,  the  campaign  for  a  separate 
tion  devoted  solely  to  the  training  of 
rs  was  continued  in  that  State.  The 
iccomplished  in  these  training  classes  had 
oved  satisfactory.  State  Superintendent 
:r  in  1840  appointed  Dr.  Alonzo  Potter 
on  College,  later  Bishop  Potter  of  Phila- 
i,  and  Hon.  D.  H.  Little,  a  committee  to 
le  these  classes.  The  report  of  Dr.  Pot- 
s  adverse  to  the  training  classes  and  rcc- 
lded  the  establishment  of  a  normal 
Superintendent  Spencer  had  long  been 
locate  of  training  teachers  in  the  acad- 
and  did  not,  therefore,  agree  with  the  re- 
f  Dr.  Potter.  Spencer  was  succeeded  in 
yy  Col.  Samuel  Young,  a  warm  advocate 
:  normal  school  idea.  Young  was  sup- 
by  Governor  Seward  and  Governor 
He  made  speeches  throughout  the 
in  favor  of  organizing  a  normal  school 
died  a  State  meeting  of  deputy  superin- 
ts,  similar  to  county  superintendents,  at 
in  1842.  This  was  a  notable  meeting, 
ohn  A.  Dix,  who  later  became  Secretary 
ir.  Secretary  of  State  and  governor  of 
fork ;  Hon.  John  C  Spencer,  Secretary  of 
Horace  Mann,  secretary  of  the  Massa- 
:s  State  Board  of  Education;  Dr. 
^  B.  Emerson  of  Boston,  and  Rev.  Wil- 
~>allaudet  of  Connecticut,  attended  this 
g.  These  distinguished  guests  from 
England  came  upon  invitation  to  express 
iews  upon  the  normal  school  idea.  The 
tion  endorsed  indirectly  the  plan  to  or- 
a  normal  school.  Hon.  C.  T.  Hulburd, 
an  of  the  assembly  committee  on  com- 
chools,  submitted  an  exhaustive  report 
legislature  of   1844  favoring  the  estab- 


lishment of  a  normal  school.  A  measure  au- 
thorizing the  establishment  of  such  a  school  at 
Albany  was  passed  by  the  legislature  in 
1844  appropriating  $10,000  annually  for  a 
period  of  five  years.  The  establishment  of 
these  schools  in  Massachusetts  and  in  New 
York  did  not  prevent  their  enemies  from 
opposing  the  continuation  or  development 
of  such  schools.  Governor  Dix  of  New  York 
who  had  been  friendly  to  the  academies  for 
many  years  was  decidedly  hostile  to  such 
schools  in  his  message  of  1874,  and  Governor 
Robinson  in  his  messages  of  1877  and  1879 
made  a  direct  attack  upon  normal  schools  and 
stated  that  they  were  ^wholly  useless.*'  In  the 
same  year  the  legislature  authorized  an  inves- 
tigation of  such  schools.  In  1840  the  house  of 
representatives  of  Massachusetts  directed  the 
committee  on  education  to  consider  the  ex- 
pedience of  abolishing  the  State  Board  of  Edu- 
cation and  the  State  normal  schools.  A  major- 
ity of  that  committee  prepared  a  report  rec- 
ommending that  both  should  be  abolished  and 
presented  a  bill  to  carry  out  such  recommenda- 
tion. The  measure  failed  to  pass.  It  is  in  the 
face  of  such  determined  opposition  as  above 
outlined  that  the  normal  schools  have  arisen  in 
America.  The  success  of  these  first  institu- 
tions in  Massachusetts  and  of  the  Albany  school 
made  it  possible  to  develop  the  system  of  nor- 
mal schools  now  in  existence  in  the  United 
States.  Others  were  gradually  established. 
The  New  Britain  school  was  organized  in  1849, 
the  Ypsilanti  in  1852  and  about  70  others  pre- 
vious to  1875.  At  the  present  time  there  are 
237  public  State  normal  schools,  and  before 
the  war  the  number  of  students  in  attendance 
upon  such  institutions  preparing  to  become 
teachers  was  nearly  100,000.  There  are  also 
45  private  normal  schools  attended  by  nearly 
6,000  pupils. 

These  schools  are  supported  by  State  apprb- 
priations.  In  some  States  they  are  wholly 
under  the  supervision  of  the  State  educational 
authorities.  In  others  they  are  only  partially 
under  such  supervision  and  in  some  the  State 
exercises  practically  no  supervision  or  control 
whatever.  The  age  of  admission  is  generally 
16  years.  The  courses  of  study  are  generally 
either  two  years  or  four  years,  depending  upon 
the  qualifications  of  the  students  when  they 
enter.  In  some  schools,  as  those  of  New  York, 
the  requirements  for  admission  are  graduation 
from  a  four-years'  approved  high  school  course. 
In  such  normal  schools  the  course  is  two 
years  and  is  devoted  to  professional  work.  In 
many  schools  a  student  is  admitted  from  the 
elementary  schools  and  for  such  students  the 
course  is  generally  four  years.  When  normal 
schools  were  first  organized,  their  courses  of 
study  included  much  academic  instruction. 
The  development  of  high  schools  throughout 
the  country  has  resulted  in  decreasing  the  aca- 
demic work  in  normal  schools  and  in  increas- 
ing the  professional  work.  The  present  tend- 
ency is  to  lengthen  the  courses  so  as  to  cover 
three  or  four  years.  In  New  York  the  Board 
of  Regents  have  recently  authorized  three-year 
courses  in  all  the  normal  schools  of  that  State. 
In  many  of  these  schools  special  courses  such 
as  kindergarten,  drawing,  music,  manual  train- 
ing, home  making,  rural  school  and  other 
courses   are    given.    Practice    departments    or 
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model  schools  arc  maintained  in  all  the  normal 
schools  and  in  many  cases  the  normal  schools 
use  the  public  schools  for  practice  departments. 
These  schools  generally  train  teachers  for  the 
clementarv  schools,  although  some  prepare 
teachers  for  secondary  schools  also.  Some  of 
the  normal  schools  give  extension  courses  on 
Saturdays  and  during  vacation  periods  and 
some  take  their  students  into  the  rural  schools 
for  practice  work  and  for  demonstration. 

The  State  College  for  Teachers  at  Albany 
prepares  teachers  for  secondary  schools  only. 
The  courses  cover  a  period  of  four  years,  and 
the  admission  requirements  are  the  completion 
of  a  four-years'  approved  high  school  course. 
The  work  in  this  institution  is  of  collegiate 
grade  and  degrees  are  conferred  upon  those 
who  complete  prescribed  courses.  There  are 
800  students  in  this  institution  preparing  to 
teach  in  the  high  schools  of  the  State. 

The  Education  Law  in  New  York  has  re- 
nin red  since  1805  that  all  teachers  employed  in 
the  cities  and  in  the  villages  having  a  popula- 
tion of  5,000  or  more  shall  have  graduated 
from  a  four-years'  high  school  course  and 
thereafter  from  a  two-years'  professional 
course.  (Chapter  1031,  Laws  of  1895).  In 
many  cities  of  the  other  States  a  similar  re- 
quirement is  prcscriU'd.  Normal  schools  are 
unable  to  meet  the  demand  for  teachers  and 
many  cities  have  organized  city  training  or  city 
normal  schools.  These  schools  generally  main- 
tain entrance  requirements  and  courses  of 
study  equivalent  to  those  of  the  normal  schools. 
These  schools  prepare  teachers  for  the  kinder- 
garten and  the  elementary  schools.  New  York 
maintains  three  of  these  schools  Philadelphia, 
two.  and  a  school  of  this  type  is  maintained  in 
Albany.  Buffalo.  Rochester,  Syracuse.  Sche- 
nectaify,  Yonker*.  Boston,  Pittsburgh,  Cin- 
cinnati and  in  most  of  the  large  cities  of  the 
country 

Within  the  last  25  years  there  ha*  been  a 
demand  in  all  parts  of  the  country  tor  better 
trained  teachers  in  the  rural  schools.  About 
one-third  of  the  teachers  employed  in  these 
schools  have  had  no  training  whatever.  This 
demand  has  resulted  in  the  establishment  of 
agencies  of  various  types  in  afwut  one-half  of 
the  States  for  training  teachers  tor  rural 
schools.  In  New  York  the  training  classes 
maintained  in  high  schools  have  supplied  these 
teachers  for  years.  Missouri,  Vermont  and 
sc\cral  other  States  have  organized  similar 
classes  in  their  high  schools  for  training  rural 
school  teachers.  In  Michigan,  county  normal 
training  elates  have  bt  en  organizi  <l.  but  these 
do  not  differ  materially  from  the  training  clashes 
in  these  cither  States.  \\  iM-onsin  ha*  organ- 
ized no?  only  this  type  of  training  class  in  her 
hik'h  srhooN.  lmt  she  has  also  orkMtii/rd  rounty 
'raining  schools  These  ronnt\  training  schools 
an  in  no  way  connects!  with  other  <rhnoKt 
'  ii"  a'e  i;*  uerallv  nuitiMined  in  separate  huild- 
ti:n«*  _.tiifl  ha*,  e  an  independent  organization  The 
lequin  nit-iit*  for  admission  to  these  flashes 
\arv  In  X-  w  York  it  is  high  sehool  uradua- 
•ioti  In  ni«»M  St. ites  it  is  the  completion  of  two 
wars"  high  miimm!  work  In  other  States  the 
last  \i-.ii  o:  tl.i  high  school  ioiiim*  is  devoted 
to  U:i-  In  r  rr.ii  i'-.L'  In  oihi  ;  Sta'"'*  Minimis 
are  adi:ii;t- d  f'nir.  tin  rlt  nieiita:  v  schools.  The 
<  oiirsv  nf  «*"'.:d\  iiMia'U  fi»\i  rs  one  year  and  the 
age  of  admissiuu  i*  from  lo  to  17  years    Many 


of   the  State   normal   schools   maintain  special 
courses  for  rural  teachers. 

Several  efforts  were  made  to  establish  chain 
of  pedagogy  or  colleges  of  education  in  the 
universities  which  would  take  rank  with  the 
department  of  law,  medicine  or  engineirin* 
New  York  University  established  a  chair  of 
the  philosophy  of  education  for  educating 
teachers  of  common  schools  in  f8A2.  Thomas 
H.  (lallaudet  occupied  this  chair  from  1812 
to  I8J4.  It  seems  to  have  been  aliandoned  at 
that  time.  Brown  lTni\ersity  established  a 
similar  course  in  1850,  but  discontinued  it  in 
1X55.  Horace  Mann  included  as  an  elective 
study  in  the  regular  course  of  Antioch  Col- 
lege, Ohio,  in  1853  the  theory  and  practice  of 
teaching.  From  1853  to  1873"  Iowa  University 
offered  courses  for  teachers  and  in  1878 
opened  its  college  of  normal  instruction. 

On  the  recommendation  of  President  An- 
gcll,  Michigan  University  established  in  1879  a 
"chair  of  the  science  and  art  of  teaching*  for 
the  following  purposes:  "To  fit  university  stu- 
dents for  the  higher  positions  in  the  puMic 
school  service;  to  promote  educational  science; 
to  teach  the  history  of  education  and  of  educa- 
tional doctrine;  to  secure  to  teaching  the  right*, 
prerogatives  and  advantages  of  a  profession; 
to  give  a  more  perfect  unity  to  the  State  educa- 
tional system  by  bringing  the  secondary  school* 
into  closer  relation  with  the  university.*  A 
plan  was  proposed  for  giving  instruction  in  the 
science  and  art  of  teaching  in  Columbia  Uni- 
versity in  1858,  but  was  not  carried  out  at  that 
time.  In  1880  the  college  opened  certain 
courses  for  training  teachers  and  in  1888  Teach- 
ers* College  was  founded  and  in  188°  chartered 
Doctor  Nicholas  Murray  Butler,  now  president 
of  Columbia  University,  was  the  first  head  of 
this  new  institution  and  as  president  of  Co- 
lt lrnbi a  i*  now  president  nf  Teachers'  College. 
This  college  is  one  of  the  notable  institu- 
tions of  the  world.  It  trains  teacher*,  super- 
visors, directors  and  superintendents  for  all  the 
higher  technical  and  professional  position*  in 
the  teaching  and  supervisory  staffs  of  the  city 
and  State  school  systems  of  the  count ry.  Sev- 
eral thousand  students  are  annually  enrolled 
in  this  institution.  All  the  leading  universities 
of  the  country  now  maintain  department*  of 
education  or  colleges  which  are  rapidly  takinf 
rank  with  the  departments  or  colleges  of  law, 
medicine  and  engineering  and  are  meeting  the 
demand  f<  r  specialist*  which  the  developing 
public  educational  systems  of  the  country  re- 
quire. 

Summer  schools  have  become  a  strong  and 
influential  factor  in  the  training  of  teachers. 
Harvard  University  was  one  of  the  pioneer 
institutions  in  America  to  give  summer  courses. 
Harvard  has  given  such  courses  for  48  years. 
Martha's  Vineyard  Summer  Institute,  organized 
at  Cottage  City.  Mass..  in  1N78  bv  Col.  Homer 
Spr.iLMie,  has  been  one  of  the  notable  insrin* 
tiuiis  of  ihis  type.  It  was  closed  in  1905.  !■ 
1S7<*  the  Sun dav  School  Assembly  at  Chaurau- 
(|tia.  X  Y  ,  organized  a  summer  course  of  psy 
•  hoio^'v  .iiul  pedagogy  which  soon  became  at 
impoiMiu  i-i  ntre  for  teacher*.  The  course*  for 
i earlier*  w.is  increased  and  the  summer  sessions 
:  oiv  In  !d  at  ('h.mt;ui<|ua  give  several  cour*ei 
tor  it. ii-li«  rs  After  these  and  some  other  in- 
stitutions had  been  successful  in  holding  sum- 
mer session  >  the  work  was  rapidly  taken  op  re 
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schools,  colleges  and  universities,  and 

of  these  important  institutions  in  the 
now  hold  summer  sessions.  About  800 
schools  were  held  in  1919  and  the  at- 
upon  these  was  approximately  300,000. 
olment  at  Columbia  University  ex- 
1000. 

rs'  institutes  were  established  in  this 

about  the  same  time  that  normal 
vere  organized.  In  1837  Mr.  Stephen 
:t  opened  a  temporary  school  *for 
g  teachers  for  the  winter  schools9  at 
vn,  N.  Y.  Mr.  Sweet  contemplated 
i  similar  school  in  the  late  winter  or 
ring   for   the   purpose   of    Qualifying 

for  summer  schools.9  These  schools 
session  for  eight  weeks.  In  1842  Mr. 
>ened  one  of  these  temporary  schools 
ingsboro  Academy,  New  York,  and  he 
le  school  the  aKingsboro  Temporary 
School.9  The  work  which  he  did  in 
porary  school  is  quite  similar  to  that 
as  later  done  in  teachers'  institutes. 
3ols  organized  by  Mr.  Sweet  became 
ery  generally  as  temporary  schools  for 
teachers,  or  temporary  normal  schools, 
te  probable  that  Mr.  Sweet  obtained 

of  this  temporary  school  from  the 
lich  was  being  done  to  train  teachers 
aining  classes  which  had  been  organ- 
cademies  in  New  York. 
39  and  1840  Dr.  Henry  Barnard  of 
:ut  held  a  convention  of  teachers  at 
!.  The  purpose  of  these  conventions 
mprove  the  scholarship  of  those  who 
teach  and  to  discuss  methods  of  pres- 

of  subjects  in  the  classroom.  The 
ich  was  done  in  these  conventions  was 
e  similar  to  that  which  was  later  done 
:rs'  institutes. 

erm  "teachers'  institute,9  however,  was 
I  in  New  York  in  1843.    This  undoubt- 

the  first  institute  organized  in  Amer- 
vas  held  at  Ithaca  and  was  organized 
Denman,  the  county  superintendent  of 
s  County.  The  fame  of  this  institute 
cnown   and  others  were  organized  in 

parts  of  the  State.  Within  three 
achers'  institutes  were  organized  in 
lsetts,  Ohio,  Rhode  Island,  Indiana, 
,  New  Hampshire  and  Vermont.    It  is 

that    New    York    and    Pennsylvania 

1  a  more  thorough  system  of  institutes 
.  organized  in  other  States.  Institutes 
lished  in  New  York  State  in  1912,  and 

conferences  under  the  direction  of 
uperintendents  were  substituted  there- 

2  law  defining  the  power  of  a  district 
ndent  in  connection  with  these  confer- 
is  follows: 

iemble  all  the  teachers  of  his  district  by  towns 
e  for  the  purpose  of  conferences  on  courses  of 
eports  of  and  advice  and  counsel  in  relation  to 
chool  management,  and  other  school  work,  and 
ng  the  general  good  of  all  the  schools  of  the 

ites  are  held  in  many  States.  In 
ania  and  Ohio  they  form  an  important 
>f  the  teacher  training  process.  They 
nized  and  managed  generally  by  the 
ndent  of  the  supervisory  district, 
r  city.  Schools  arc  closed  for  the 
the  institute,  which  is  generally  two 
the  cities  and  one  week  in  the  rural 


districts.  Appropriations  are  made  in  some 
instances  by  the  State  and  in  others  by  the 
county  to  meet  expenses.  Fees  are  also  paid 
by  teachers.  Attendance  is  usually  compulsory. 
The  method  of  instruction  is  generally  the  lec- 
ture system.  These  lectures  are  upon  subject 
matter,  school  discipline,  school  organization, 
school  management,  methods  of  instruction  and 
popular  and  inspirational  themes.  In  some  in- 
stances they  depart  from  the  primary  purposes 
of  an  institute  which  is  to  improve  the  teaching 
force  and  take  the  form  of  community  centres. 
In  such  cases  they  have  become  mass  meetings 
instead  of  classrooms  for  instruction. 

In  1895  the  Paulist  Fathers  in  New  York 
organized  an  institute  for  the  general  improve- 
ment of  the  teachers  in  Catholic  schools.  It  is 
called  the  National  Catholic  Teachers'  Institute, 
and  under  the  general  management  of  this  or- 
ganization provision  is  made  for  the  mainte- 
nance of  local  institutes  in  various  parts  of  the 
country  for  the  benefit  of  the  teaching  orders 
connected  with  Catholic  schools. 

Teachers'  reading  circles  have  exerted  a 
strong  influence  in  developing  a  professional 
spirit  among  the  teaching  fraternity.  The  first 
circle  was  probably  organized  in  Ohio  in  1883 
upon  the  suggestion  of  Mrs.  D.  L.  Williams,  a 
teacher  in  that  State.  The  circle  was  formu- 
lated somewhat  upon  the  plan  of  the  Chautau- 
qua literary  course.  Many  of  the  other  States 
of  the  Central  West  and  West  have  organized 
such  circles.  These  circles  are  under  the  man- 
agement of  the  State  Teachers'  Association 
or  the  State  Education  Department.  In  some 
States  the  circle  is  under  the  joint  management 
of  such  authority.  A  definite  course  of  reading 
is  prescribed,  textbooks  suggested  and  examina- 
tions prescribed.  Many  States  give  some  credit 
in  their  plan  of  certification  to  those  who  have 
done  successful  work  in  the  circle.  In  1915  the 
National  Rural  Teachers'  Reading  Circle  was 
organized  under  the  direction  of  the  Bureau  of 
Education  at  Washington. 
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TEACHERS'  COLLEGE,  a  school  for  the 
training  of  teachers.  alViliatcd  with  Columbia 
University.  For  several  years  the  college  has 
maintained  courses  for  teachers  in  the  New 
York  schools,  and  since  1K97  has  made  these 
courses  an  integral  part  of  the  regular  college 
courses.  The  continual  increase  in  the  number 
of  teachers  taking  these  courses  led  to  the 
organization  of  an  extension  department  in 
1903  which  includes  the  entire  university  sys- 
tem. The  university  accepts  courses  in  edu- 
cation as  part  of  the  requirement  for  the  de- 
grees of  A.B.,  AkM.  and  Ph.D.  The  college 
diploma  is  conferred  upon  students  who  have 
successfully  completed  some  one  of  the  general 
courses,  and  a  departmental  diploma  upon  those 
who  have  fitted  themselves  for  particular 
branches  of  school  work.  lTuder-grauuate  stu- 
dents of  Columbia  and  Barnard  colleges  may 
obtain  the  diploma  of  Teachers'  College  when 
they  receive  the  degree  of  bachelor  of  arts. 

These  are  the  undergraduate  courses: 
Secondary  course  leading  to  the  degree  of 
A.B.,  and  the  college  diploma;  general  course 
leading  to  the  college  diploma  in  elementary 
teaching;  general  course  leading  to  the  college 
diploma  in  kindergarten  teaching.  Then  there 
arc  several  courses  leading  to  the  college 
diploma  in  art.  domestic  art.  domestic  science 
and  manual  training.  Candidates  for  the  first 
of  these  courses  must  be  either  college  gjadti- 
ates  or  candidates  for  the  degree  of  A.B..  in 
Columbia  University.  There  is  a  combined 
course  of  study  prescribed  for  the  degree  of 
A.B.,  in  Columbia  University  and  the  diploma 
of  Teachers'  College. 

TEACHERS'  EMPLOYMENT  AGEN- 
CIES. Teachers*  employment  agencies  are  of 
two  classes,  viz.:  (1)  Those  that  carry  on  the 
work  in  a  commercial  way  and  collect  fei  s 
from  teachers  for  the  service  rendered  in  ob- 
taining positions;  (2)  those  managed  by  in- 
stitutions of  learning,  as  colleges  and  normal 
schools,  that  obtain  positions  for  their  own 
students  or  graduates  without  payment  other 
than  general  tuition  fees  Commercial  agencies 
haw  existed  since  1S55  1  ut  did  not  become  a 
prominent  factor  in  the  employment  of  teach- 
ers prior  to  IXHt).  At  the  present  time  there 
are  agencies  in  mo-t  of  the  prominent  cities 
of  the  country,  sonie  doing  a  local  business, 
others  luiiiL-  national  in  the  >copc  of  their 
activity  The  methods  employed  by  all  com- 
mercial agencies  ;ire  quite  similar  A  teacher 
enroll*  by  p.tyiug  the  required  fee;  making  a 
written  statement  of  his  age,  education,  ex- 
perience and  general  qualifications,  and  giving 
referenci  ^.  Tin  agency  on  receipt  of  the 
statement  writes  to  the  references  for  further 
data.  \\  hen  a  call  for  a  teacher  is  received  by 
the  agency,  two  or  three  of  the  enrolled  teach- 


ers best  qualified  for  the  place  arc  a 
make  application,  and  the  strongest 
is  usually  recommended  by  the  agency 
agency's  candidate  is  elected  to  the  po* 
usually  pays  the  agency  a  fee  of  5  | 
of  the  first  year's  salary.  A  wcll-i 
agency  becomes  an  important  factor  in 
teachers  in  the  positions  for  which  1 
l>cst  qualified.  Probably  the  most 
service  rendered  by  agencies,  howcvei 
proper  placing  of  teachers  with  spei 
unusual  qualifications. 

Horatio  M.  Po 
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TEACHING    METHODS    ANI 
TEMS.    Teaching,  or  the  imparting  oi 
edge  by  the  means  of  lessons  or  cxan 
l*een  a  matter  of  study,  of  disc 
ceptance   or   rejection   of   methcus   «■> 
through     the     entire     history     of     edi 
science.    Talleyrand  said  that  methods 
masters   of    teachers — "lcs   methodes 
maitres  des   maitrcs.*     The  present  1 
educational  workers  is  to  make  metho 
to  instruction.    Two  general  basic  sd 
the   acquisition   of    knowledge   have  «, 
vailed.     The  inductive  lesson  is  used 
childhood    where    associations    are    nu 
classes,  groups  or  families  of  things  m 
alike  in  use.  structure  and  appearand 
child  easily  gains  a  percept  of  a  cha 
shown   a   piece  of  simple   furniture  w 
legs,    a    seat    and    a    back.      He    may 
process  of  time  that  various  articles 
its  construction,  wood,  grass,   wire.  %,, 
different     shapes     have     been     evolve 
broad,  deep  —  but  from  his  early  per 
able   to   classity   all   as  chairs.     On   u 
hand,  a  thing  he  cannot  understand,  h 
use,    he    cannot    classify,    is    useless 
"When  a  general  idea  or  principle,  m 
plies  to  several  concrete  or  individ        i 
so  as  to  explain  or  give  them  me«nt 
tained   through   the   study  of   concrc*. 
dividual    instances,   the   process   of 
inductive."      Deduction    is   the   oppobit 
duction;  instead  of  forming  ones  owi 
si otis  from  a  series  of   facts,  the  stwi 
employs  those  principles  already  res 
bis    own    experience    or    that    cst-i 
others.      The    teacher    employs    the    ■ 
method  when  he  asks  pupils  to  ansn 
tions,   to   solve  problems,   to  master  s 
by    referring    to    rules,   laws   and   axk 
child  uses  it  when  he  reduces  a  fracti 
lowest  terms;  by  applying  the  rule  tha 
tion    may   be    reduced   to   its    lowest  I 
dixiding    loth    numerator  and   dent 
their  common   factors  until  no  coi 
remains.      In    the    process   of    dedu 
which   apply   may   not    always    read 
Different  ones  may  be  tried,  sche      » 
out.   tried,,  rejected  -  -  "guiding   pi ur 
sometimes  be  sought  long  and  ea 
they   are    found.11 

The    specific    methods   of    the   » 
divide     themselves     into     three     ftii 
testing,  drilling,   teaching.     Test 
knowledge    provides    the    instructs.    • 
point,    showing    the  achievement   of  I 
and   its   progress,   and   giving   oppo 
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ation  and  adjustment.  Skilful  tests, 
written,  help  the  teacher  to  individual- 
ils'  needs  in  such  a  way  as  to  enable  her 
ly  to  offer  definite  instruction  to  the 
lal  but  class  instruction  as  well.  Care- 
ervation  and  a  record  of  mistakes  show 
ection  and  nature  of  the  pupils'  errors, 
st  of  knowledge  lends  itself  admirably 
tnes  for  review  in  that  proper  emphasis 

placed  on  the  needs  of  the  section, 
ling  in  the  use  of  the  tools  of  the  trade 
ssential  to  the  student  as  it  is  to  the 
''Habit,®  James  tells  us,  ais  the  result 
epeated  action  in  the  same  line.0  There 
tain  fundamentals  in  educational  pro- 
which  must  be  acquired  in  such  a  way 
>e  habitual.  The  formation  of  letters 
ing,  the  acquisition  of  the  multiplica- 
ble,  the  ability  to  recognize  easily  a 
>r  a  verb,  tne  familiarity  with  the 
tns  and  conjugations  of  a  foreien  Ian- 
ready  application  of  axioms  and  laws, 
Its  from  oft-repeated  action  in  the  same 
CTiey  are  reached  by  drill  —  constant, 
repeated  drill.  Instruction  without  drill 
>  chaos,  loss  of  time,  inefficiency,  edu- 
disaster.  Drill  should  be  constant.  The 
cation  table  should  be  repeated  so  often 
action  is  instant.  Methods  employed 
2  flash  cards,  group  recital,  simple 
s,  etc.  Drill  should  be  accurate.  James 
oints  out  that  to  break  an  undesirable 
was  necessary  never  to  lapse  into  it. 
plies  correct  copy,  clearly  presented  and 
imitation,  given  under  such  environ- 
i  will  lead  to  skill. 

Tess  in  the  career  of  the  student  is 
>y  the  addition  of  new  knowledge, 
dge  may  be  imparted  by  teaching  stu- 
:w  facts,  varying  in  method  from  brief 
t  to  the  formal  lecture.  Comments  and 
.ions  are  part  of  most  recitations;  the 
lies  in  the  fact  that  the  teacher  con- 
>o  much  time  and  loses  sight  of  the  fact 
large  way  for  a  child  to  learn  is  to  tell 
•  knows  to  someone  else.  The  teacher 
is  method  should  never  lose  sight  of  the 
it  children  learn  to  write  by  writing 
by  doing,  to  acquire  ability  in  expres- 
l  understanding  of  fact  by  relating  their 
ice  to  someone  else.  New  knowledge 
obtained  by  notetaking,  from  dictation, 
itting  down  of  facts,  from  individual 
.  New  knowledge  is  acquired  by  illus- 
ind  object  teaching,  by  dramatization  in 
e,  by  the  use  of  apparatus  in  physical 
by  pictures  and  maps  in  history  and 
lical  science,  by  stimulation  of  thought 
;matics. 

question  and  answer  method  is  employed 
in  aiding  students  to  formulate  their 
ge,  to  aid  them  in  their  expression,  to 
dr  judgment,  and  to  form  correct  con- 
This  method  is  being  introduced  with 
test  success  in  language  teaching,  where 
practice  is  essential  if  the  pupil  is  to  ac- 
ything  more  than  a  mere  bowing  ac- 
ce  with  the  language  under  study, 
s  and  answers  are  planned  so  that  the 
•peaks  very  little  and  the  pupils  a  great 
he  question  should  be  correct  in  form, 
in  meaning,  framed  in  simple  terms 
fie   comprehension  and  adapted  to  the 


knowledge  of  the  pupil,  stimulating  to  the 
thought,  addressed  to  the  class  and  framed 
so  as  to  draw  forth  a  complete  expression. 
The  question  and  answer  method  should  lead 
naturally  into  the  topical  method  which 
encourages  pupils  in  freedom  of  expression 
and  gives  opportunity  as  strength  comes 
to  discuss  topics  and  make  reports  on  as- 
signed subjects  calling  for  mastery  of  the 
subject  and  independence  of  thought.  This 
develops  skill  in  organization  of  ideas,  pro- 
vides powers  of  expression  and  furnishes  prac- 
tice in  alertness,  systematic  thinking,  and  es- 
tablishes confidence  in  one's  self.  This  method 
can  be  successfully  used  in  the  development  of 
all  new  topics  where  the  new  matter  is  to  be 
connected  to  the  old  in  the  mind  of  the  learner. 
It  may  be  a  half-formed  conversation  between 
teacher  and  class,  directed  by  the  teacher  and 
commanding  such  full  and  free  expression  as 
will  fulfil  the  mastery  and  development  of  the 
topic. 

Lesson  plans  carefully  considered  and 
clearly  formulated  are  of  great  practical  value. 
In  the  daily  plan  the  teacher  considers  the  sub- 
ject matter  of  the  review  and  advance  lesson 
and  the  class  procedure.  The  daily  plan  finds 
its  place  in  the  term  scheme  and  the  term 
scheme  is  a  unit  of  the  syllabus  for  the  year. 
This  daily  planning  prevents  a  haphazard 
course  and  provides  for  regular  orderly 
progress.  A  well-organized  plan  involves  a 
definite  aim,  bringing  to  its  aid  the  proper 
method,  which   economizes  time  and   effort. 

Results  obtained  by  supervised  study  have 
become  so  successful  that  a  brief  survey  of 
this  method  should  arouse  the  interest  of 
school  men  in  such  a  way  as  to  lead  to  its  wide 
adoption.  By  means  of  it  the  teacher  is  en- 
abled to  present  the  subject  matter  in  such  a 
clear,  concise  way  that  every  pupil  is  afforded 
an  adequate  opportunity  to  understand  and  to 
master  the  various  daily  problems  of  the  sub- 
ject. It  is  an  elaborate  and  complete  assign- 
ment of  the  next  lesson,  made  so  clear  that 
the  details  present  themselves  so  plainly  and 
logically  that  all  have  a  maximum  opportunity 
to  learn  the  lesson.  It  has  the  advantage  of 
giving  aid  when  aid  is  most  needed,  of  econo- 
mizing time  and  effort  and  forming  correct 
habits  of  attack  and  application  of  principles. 
With  the  modern  trend  of  social  conditions  in 
the  city,  crowded  part  time  and  frequent 
abundant  attraction,  some  method  and  super- 
vision should  reach  into  the  home  to  grip 
parent  and  student  alike.  Frequent  reports  of 
progress  should  go  to  parents;  specific  direc- 
tion given  in  study ;  students  held  to  the 
definite  performance  of  certain  tasks  and  an 
effort  made  to  train  in  such  economy  of  time 
and  effort  as  to  make  school  work  a  delight; 
this  can  be  accomplished  by  carefully  scheduled 
program  at  home  and  at  school. 

John  Manville  Sayles, 
Professor    of    Education,    State    College    for 
Teachers,  Albany,  N.   Y. 

TEACHING  OF  THE  TWELVE  APOS- 
TLES, a  part  of  the  Apostolic  Constitutions 
(q.v.)  enunciating  principles  of  Christian  faith 
and  practice.  It  was  first  (1873)  discovered  by 
Brycnnius,  metropolitan  of  Nicomedia,  in  a 
manuscript  of  the  11th  century  and  was  pub- 
lished in  1£75;  since  which  it  has  been  the  oc- 
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ration  of  much  discussion.  Consult  Harnack. 
'TcMc  uiul  l"ntcr>iichiingcn  lur  Alfchristlichen 
Literatur'  (1SS6);  ScharT.  'The  Teaching  of 
the  Twelve   ApustkV    (1885). 

TEAK,  a  large,  verbciiaceous  forest  tree 
(Tt'itufui  yrcmiis),  native  to  >ou:hern  Asia  and 
to  the  Malayan  NlaiuU.  which  furnishes  the  val- 
uaMe  lumber  known  as  teak.  The  heartwood 
is  isiddeii-hrown  when  hr>t  cut.  but  when  aged 
darken*  to  the  tint  a\  Mack  walnut.  It  is  very 
dura  Me.  cxample>  in  house- timbers  having  al- 
ready siir\ived  for  hundreds  of  years,  is  straight 
in  grain  and  easily  worked.  It  takes  a  high 
polish  and  if  properly  seasoned  will  not  warp 
or  split.  Teak  is  u-ed  for  house-building,  fur- 
niture and  wood-carving  and  is  one  of  the 
most  valuable  woods  for  shipbuilding,  espe- 
cially for  decking  and  for  hacking  the  metal 
plates  of  iron-clads.  since  it  contains  a  resinous 
oil,  which  prevent*  it  from  corroding  iron;  it 
is  also  in  demand  for  car-wheels,  nun  -carriages, 
railway  tics  and  engineering  works.  Although 
the  natural  supply  of  teak,  throughout  its 
range  was  great,  as  it  occurred  in  mixed  forests, 
most  luxuriantly  in  Burma  and  adjacent  region**, 
il  was  rapidly  disappearing  on  account  of  the 
unceasing  demand  and  lack  of  replanting.  Great 
Britain  has  checked  this  waste  hy  efficient  pro- 
tection and  f ore »t -administration  in  its  Indian 
and  Burmese  dominions.  The  timber  is  mostly 
consumed  in  India.  The  tree  is  not  usually 
found  in  pure  forests,  but  mixed  with  hamhoo, 
which  it  overtops  and  which  seems  necessary 
for  its  growth.  It  requires  a  light  soil  with 
gmid  siih-drainaize.  The  leaves,  which  are  nearly 
U»  inches  loin:  and  re-*em'-le  those  of  the  t<>- 
1  ucco,  are  somewhat  drooping  and  coriaceous 
and  appear  a^  M--H  a-  :he  rainy  season  opens. 
They  vield  a  red  dve.  Teak  :ret>  may  easily  he 
distinguished  :  t  *■  mi-  Time  during  the  rains. 
!>  their  br-  ad  terminal  panicles  of  flowers, 
which  are  small.  wh::e  and  fragrant,  on  slender 
1  ranch  lets.  The  seeds  are  oily,  in  a  hard  nut 
covered  wi:h  a  fcl:  of  matted  hairs  and  further 
enclosed  :n  ail  erilargid  membranous  calyx. 
Thi-»e  feathery  pan:c!i<  rentier  the  tree  again 
cutispicuous  during  the  dry  season,  vsh^n  it  is 
itades*.  The  seed*  are  plentiful  and  would 
s.  on  restore  the  forest*,  were  it  not  for  the 
forest-rire*.  raging  ju-t  ab  ut  the  time  when 
;ru  nut-  are  falling.  Many  of  the  seeds,  how- 
ever, arc  washed  d-  w:i  ! ;,  the  rirs:  heavy  rains 
if  ihe  monsoon,  into  the"  valley*,  where  the 
trus  are  principally  :■  ui:d  Mthough  many 
I ■  k>  of  :i.»k  h.r.  e  craiks  i-r  ho^ows  running 
up  :h rough  th».  ce:::re  from  the  *  u:t.  that  are 
p:    l  .*"'  1>    ca'.:»«  d   *■>    tl".     r.re>.  the  market   value 

•  ■•"  the  tiak.  which   :*  greater  than  that  of  any 

*  ::.•  r  v..  d  i  vep:  :nd.uk;ai:>.  dcpe'ids  upon 
:":.*  rik'.n.tr  cv '.:::  !ru"al  shape  of  the  1 -k'  Thi* 
-:     ::ld  "' e   w::h   ::*  k::   :*  or  *.:!".  r  : rr-.  g-.'.Iarities 

!    *:*.  ..'      .-rv.    is    t.ikvn    ::.    the    ; -lat'.tati.  ::*    :o 
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i*  uneven  seasoning  and  the  lumber  still  <|jci 
not  float  readily,  the  old  Burmese  method  <.: 
drying  the  wood  when  standing  is  still  thf  Vv 
availalde.  This  is  done  hy  girding,  a  Ntoad 
annual  strip  of  bark  and  sapwood  is  taken 
off,  completely  encircling  the  trunk  and  tht 
cuts  striking  down  quite  into  the  heart  wood 
The  supplv  of  sap  of  the  upper  portion  of  th? 
trees  is  of  course  entirely  cut  oft  and  the  trrr 
dies  aliovc  the  girdle,  ft  stands  in  that  con- 
dition for  two  or  three  years,  according  to  i«i 
size,  seasoning  evenly  and  completelv.  bent 
exposed  to  the  weather  on  all  sides.  The  I 
will  then  float  easily  and  are  sent  down 
water-ways,  sometimes  one  by  one,  until  >< 
reach  a  river  large  enough  for  them  to  l« 
formed  into  a  raft.  When  they  roach  the 
her  yards,  elephants  are  often  emplm'tu  - 
move  the  teak  af>out  and  stack  up  the  \<w 

TEAL,  a  small  fresh- water  wild  duck  of  the 
genus   Querquedula.   X  eft  ion,   or    some  eloieh 
related  genus,  many  species  of  which  occur  :s 
various  parts  of  the  world     The  three  Xc 
American  species  are  the  blue- winged  (Q  uw 
ft'rs),  the  cinnamon   {Q    ryun-'^fcTd)  and  the 
green-winged   (.Wffi'uu  tmdro!uu*nsijt).   The  firv 
and  last  are  of  common  occurrence  all  ovei 
Continent  and  breed  in  suitable  places  thrtuui- 
oul    the    northern   L'nitcd    State*    and  Can 
The    males   arc   noted    for    their   brilliance  «■. 
plumage,  as  compared  with  the  sr.Ur  dre*«  t: 
the  little  females;  hence  almost  any  small 
gaudy  duck  is  likclv  to  t>e  called  a  teal  in  -« 
looks  of  unscientific  sportsmen   and  travfln 

TEARS.    See  Kvel 

TEARS  OF  SAINT  LAWRENCE.   Sec 

Shouting  Stars 

TEASDALB,  Smra  (Mrs  K  B  Filstv 
American  poetess :  b.  Saint  Louis.  Mo .  8  . 
1.SS4.     She    received   her    education   at   pri 
schools  in  Saint  Louis  and  spent  several  u«i 
in     Kuropean     travel.     Her    published    vc 
marked  by  a  charming  lyric  quality  an  1  a 
rvihmic  feeling,  include  'Sonnets  to  IHise  iw 
Other    Poems*    (1907);    'Helen   of   Troy  tfd 
Other    Poems'     (l°dl>;    'River    to    the  So' 
(14»15>;    'Love   Songs'    (1(«7). 

TEASEL,  any  member  of  the  genus  ft»- 
sacus.   l^otanically   not    far   removed   from 
campanulus.     They    are    tall,    rough,    hain  ^ 
prickly  hcr!>s,  the  mosi  important  species 
the  fuller's  teasel   il).  fullonum),  a  stout  i«v 
n::d.  with  sessile,  lanceolate  to  pinnatind  lea*ev 
which    are   opposite   and   often   connate.    TV 
pale    lilac,    tubular    flowers    are    gathered  n'^ 
limse.    terminal,    oblong    heads,    subtended  b? 
:u i    involucre   and    many-bracted.     The  flown 
open,    a    tew   at    a    time,    in    horizontal  noei 
I>oth  bracis  and  involucre  arc  rigid  and  nppd 
with   spines,   the  latter  being  hooked  ana  «■ 
ntaining    in    fruit     They   are    then   brown 
ilnckly   si  t.    radiating   from   every   side  of  »  a 
head,  become  cylindrical  and  are  very  v 
for    raiMiikr    the    nap   upon    woolen    clt 
"tcazincu  them.    The  heads  arc  fixed  fcw 
p.:rp.>«e  around  the  circumference  of  a 
uht',.1  .  r  on  flat  cards.   The  teasel  is  a 
.*   !   :-    >«:>pccted    :<i   be  only  a   variety  Vi  » 
-1    sylii-st'is.  which  differs  chicd y  m        I 
■  •    -lu    l  rar:s.  which  are  straight. 

TECHS   'teslO   BAYOU,  in  the  soother; 
:    !     iii^iV.a.  .i   small   tide-water  charrfi. 
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>£  Grand  Lake,  which  flows  generally 
by  east  into  Atchafalaya  Bay.  It  was 
le  outlet  or  the  main  channel,  by  which 
td  River  discharged  its  waters  into  the 
f  Mexico.  The  land  through  which  the 
Teche  now  flows  has  been  formed  from 
Iment  brought  down  by  the  rivers  and  by 
erflows.  It  contains  some  of  the  richest 
f  the  State.  On  it  are  raised  large  quan- 
f  cotton,  sugarcane  and  rice.  The  Teche 
igable  to  Saint  Martinsville,  about  100 
and  above  that  point  for  small  boats, 
here  is  high  water. 

CHNICAL  EDUCATION.  See  Edu- 
,  Technical. 

CHNOLOGY,  Schools  of.    Schools  of 

logy  in  the  United  States  are  of  compara- 

recent  date.   The  earliest  was  the  Rens- 

Polytechnic   Institute   of   Troy,    N.    Y. 

founded  in  1824;  then  followed  the 
hu setts  Institute  of  Technology,  Boston, 

1861 ;  the  Worcester  Polytechnic  Insti- 
forcester,  Mass.,  1868 ;  Lehigh  University, 
Stevens  Institute  of  Technology,  1871, 
le  Case  School  of  Applied  Science,  in 
qq.v.).  From  that  time  on  the  number 
ed  rapidly  and  in  1900  there  were  43 
ions  in  the  United  States  classed  as 
;  of  the  technology  by  the  Commissioner 
jcation.    Among  these  are  privately-en- 

institutions,  like  the  Stevens  Institute 
hnology;  State  institutions,  like  the  Sib- 
>llege  of  Cornell  University;  scientific 
nents  of  older  universities  and  schools 
industrial,  like  the  Pratt  and  the  Armour 
es. 

hnical    schools    in    Germany   have    long 
graded    as     (1)     elementary    industrial 
;;  (2)  secondary  industrial  schools;  (3) 
polytechnic  institutes.    The  tendency  in 
titcd  States  is  along  the  same  lines,  pro- 
all  needed  forms  of  education,  includ- 
ore   or   less    technical   training,   in   con- 
i  with  universities,  colleges  and  schools 
'  existing.    Many  of  the  State  colleges 
Drding  in  one  institution  the  whole  range 
e  and  applied  science.    The  requirements 
trance  to  most  of  the  technical  schools 
United  States  are  algebra,  plane  geom- 
inglish    literature,    the    history    of    the 

States,  French  and  a  knowledge  of  the 
n  English  branches.  Some  schools  re- 
;olid  geometry,  plane  trigonometry,  ele- 
y  physics  and  chemistry  and  some  re- 
-atin  in  addition  to  the  above.  The  gen- 
•urses  of  study  pursued  are  civil  engi- 
;,  mechanical  engineering,  electrical  en- 
tig,  railway  engineering,  mining  engi- 
chemical  engineering,  sanitary  engineer- 
:hitecture,  pharmacy  and  chemistry.  The 
of   each   course  is   usually    four  years. 

engineering  forms  an  additional  course 
Jniversity  of  Maine,  University  of  Michi- 
brnell,  Columbia  and  New  York  uni- 
s.  Naval  architecture  is  offered  as  a 
in  the  Massachusetts  Institute  of  Tech- 

in  Columbia,  New  York  and  Cornell 
ities  and  in  the  University  of  Michigan, 
Aools  of  forestry  are  connected  with 
fichigan,  Cornell  and  Syracuse  universi- 
ith  the  University  of  Nebraska  and  the 
►tate  University.  Horticulture  is  taught 
vard  University.  Ohio  State  University, 


Iowa  State  College,  University  of  Nebraska, 
etc.  Domestic  art,  domestic  science  and  the 
fine  arts,  in  addition  to  steam  and  machine 
design  and  applied  electricity  are  given  prom- 
inence in  Pratt  Institute,  Brooklyn,  N.  Y.  At 
the  Armour  Institute,  Chicago  111.,  typewrit- 
ing, music  and  domestic  art  are  added  to  the 
usual  engineering  courses.  The  universities  and 
colleges  of  the  United  States  have  so  univer- 
sally added  technological  courses  to  their  sys- 
tems of  instruction  that  it  is  no  longer  possible 
to  separate  the  technological  schools.  The 
United  States  Commissioner  of  Education  has 
ceased  to  classify  them  separately  and  only  a 
few  are  known  as  distinctly  polytechnic  insti- 
tutions. 

Schools  of  Agriculture  and  Mechanic 
Arts. —  The  pioneers  of  technical  education  in 
the  United  States  were  privately  endowed 
schools  of  technology,  but  technical  education 
received  its  greatest  impulse  by  the  aLand 
Grant  Act»  and  aMorrill  BilP  of  Congress 
from  the  year  1862  to  1890.  (See  Colleges, 
Land  Grants).  Under  these  acts  the  Federal 
government  has  given  more  than  13,000,000 
acres  of  public  lands  for  the  establishment  and 
maintenance  of  colleges  of  agriculture  and 
mechanic  arts.  The  name  has  not  always  been 
retained  as  acts  of  State  legislatures  and 
private  benefactions  and  other  causes  have  led 
to  a  change  or  to  an  affiliation  with  State  in- 
stitutions. But  as  a  result,  at  least  one  such 
institution  has  been  established  and  is  now  in 
operation  in  each  State  and  Territory  of  the 
United  States,  except  Alaska.  The  Interna- 
tional Typographical  Union  has  established  a 
large  school  of  typography  at  Indianapolis  and 
the  International  Printing  Pressmen  and  As- 
sistant's Union,  a  school  of  presswork,  near 
Rogersville,  Tenn.  Other  trade  unions  are 
initiating  the  method  and  in  this  way  many 
very  important  trade  schools  are  developing. 
Of  the  institutions  that  have  been  organized 
under  these  acts,  51  are  colleges  of  agriculture 
and  mechanic  arts,  having  in  1917  over  5,000 
instructors;  54,931  white  men  students;  14,460 
white  women  students,  and  4,405  colored  men 
and  6,208  colored  women  students.  Separate 
institutions  for  colored  students  have  been 
established  in  most  southern  States.  The 
courses  of  study  pursued  in  these  schools  are 
agriculture,  all  the  branches  of  engineering, 
textile  engineering  (in  North  Carolina  and 
Mississippi);  forestry  (in  Michigan),  and  hor- 
ticulture (in  Washington  and  Virginia).  Clem- 
son  Agricultural  College,  in  South  Carolina, 
has  a  full  equipment  of  cotton  machinery  for 
illustrating  the  manufacture  of  yarn  and  woven 
fabrics.  Requirements  for  entrance  differ  very 
greatly  in  different  States.  (For  detailed  infor- 
mation regarding  technical  education  in  the 
United  States,  see  Education,  Engineering; 
Manual  Training;  Technical,  Education; 
Trade  Schools).  Consult  also  ( Annual  Report 
of  the  United  States  Commissioner  of  Educa- 
tion > ;  <  Report  of  the  United  States  Commis- 
sioner of  Labor  on  Trade  and  Technical  Edu- 
cation^ <  Annual  Reports  of  the  Society  of 
Mechanical  Engineers.* 

TECTONIC  GEOLOGY.    See  Geology  — 

Structural  Geology. 

TECUMSEH,    te-kum'se,    Shawnee   chief: 
1).  near  Springfield,  Ohio,  about  1768;  d.  5  Oct. 
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1813.  Alout  1805  he  formed  the  design  of 
uniting  the  tribes  of  western  Indians  against 
the  whites.  He  claimed  that  the  land-treaties 
between  individual  tribes  and  the  settlers  were 
void,  inasmuch  as  the  land  was  the  common 
property  of  all  the  tribes  and  could  be  alienated 
only  by  unanimous  assent.  British  agents  fanned 
the  dissatisfaction,  which  was  likewise  increased 
by  the  ejectment  of  Indians  by  speculators. 
Gen.  \V.  H.  Harrison  (q.v.)  warned  him  to 
discontinue  his  scheme  and  held  a  parley  with 
him  without  result  near  Vinccnncs,  Iiid.  He 
was  aided  in  his  plans  by  a  brother,  Tcnsk- 
watawa,  who  was  reverenced  by  the  Indians 
as  a  prophet.  Tcnskwatawa  directed  the  at- 
tack at  Tippecanoe  (q.v.)  4  Nov.  1K11,  though 
he  remained  on  a  hill  during  its  progress. 
Tccumseh  was  not  present.  He  incited^  the 
Creeks  in  their  futile  revolt,  joined  the  British, 
was  made  a  brigadier-general,  led  2,000  Indians 
at  the  siege  of  Fort  Meigs,  commanded  the 
right  wing  at  the  Thames  and  was  killed  there. 
He  possessed  great  qualities  of  leadership.  Con- 
sult  Drake,  *Lifc  of  Tecumseh.' 

TECUMSEH,  Mich.,  village  in  Lenawee 
County,  on  the  Raisin  River  and  on  the  Lake 
Shore  and  Michigan  Southern  and  the  Chicago, 
Jackson  and  Missouri  railroads,  al>out  35  miles 
northwest  of  Toledo  and  nine  miles  northeast 
of  Adrian.  It  is  in  an  agricultural  region  noted 
for  its  fruit,  especially  peaches.  The  chief 
manufactures  are  flour,  furniture,  wagons,  car- 
riages, brick,  tile,  paper,  lumber,  foundry  and 
machine-shop  products  and  dairv  products.  It 
has  a  high  school,  graded  schools  and  a  public 
library.  The  iwn  State  banks  have  a  combined 
capital  of  $70,0(10.     Pop.  about  2,332. 

TECUMSEH,  Neb.,  city,  county-seat  of 
Johnson  County,  on  the  Big  Nemaha  River  and 
on  the  Burlington  and  Missouri  River  Railroad, 
about  45  miles  southeast  of  Lincoln  and  60 
mile*  south  of  Omaha.  It  is  in  a  rich  agricul- 
tural region.  It  is  the  commercial  centre  of  a 
large  portion  of  the  county;  the  chief  ship- 
ments are  grain,  livestock,  vegetables  and  fruit. 
The  city  has  eight  churches,  a  high  school,  four 
public  school  buildings  and  a  public  library. 
There  are  two  banks,  a  national  and  a  State, 
with  a  combined  capital  of  $100,000.  I 'op. 
1,748. 

TEES,  tez,  a  river  in  northern  England, 
which  rises  cast  of  Cross  Fell  forming  along 
its  entire  course  the  boundary  between  Dur- 
ham and  the  North  Riding  of  Yorkshire, 
passes  !iv  Barnard  Cattle,  becomes  navigable 
between  Pah  on  and  Yarm.  and,  after  flowing  a 
distance  nf  Ti)  miles,  empties  into  the  North 
Sra  at   Middh  borough,   forming  the  Tees  Bav. 

TEETH,  h.ird  structures  developed  in  the 
month  and  adjacent  parts  of  vertebrated  ani- 
mals and  concerned  in  the  obtaining  and  masti- 
t'atii'ii  nf  fond  and  secondarily  in  a  variety  of 
other  functions  "They  present,"  sivs  Owen, 
"many  varieties  as  to  number,  size.  form,  struc- 
ture, povjiitui  and  mode  of  attachment,  but  are 
prin.  :jull\  adapted  fur  seizing,  tearing,  divid- 
ing, pounding  <-r  grinding  the  food.  In  some 
specie*  thev  .tr»-  modified  to  serve  as  formidable 
wcipKi!"  ■■'  ■iffitjse  and  defense;  in  others,  as 
.lids  hi  T.  ■■  .  in. .»!' -ii.  rni  atis  nf  anchorage,  instru- 
nnir-  •■  t  tiiu-Miu  i-r  riming  di-wu  trcc>  or 
t"i-r  (i.iUopitri  and  working  of  building  materials. 


They  are  characteristic  of  age  and  sex: 
man  they  have  secondary  relations,  sub* 
to  beauty  and  to  speech.  Teeth  arc  alwa 
match*  related  to  the  food  and  habits 
animal  and  are,  therefore,  highly  intern 
the  physiologist;  they  form,  for  tbt 
reason,  important  guides  to  the  naturalist 
classification  of  animals  "  For  further 
mation  as  to  the  development  of  the 
forms  of   teeth  in   relation   to  use,  see 

TOuENKSIS. 

Teeth  arc  a  production  of  skin,  and 
gous  with  the  scales  of  fishes,  and  variuu 
hardenings  of  the  surface;  in  some  of  thi 
and  lower  invertebrates  there  is   an  ins 
gradation  from  one  to  the  other.     In  on 
class,   the  birds    (q.v.).   they  arc   now 
absent,  their  functions  being  performed 
homy  covering  of  the  jaws  (bill)  or  by  t 
zard,  or  both;  but  in  the  earliest  cxtmc 
they  were  present  in  Ihith  jaws  and  had 
resemblance  to  those  of  reptiles.     Turtle 
and    many   amphibians   arc    toothless;   ; 
some  of  the  inferior  mammals  teeth  are  1 
only  as  embryonic  rudiments,  which  dis 
before  or  soon  after  birth.     Many  small 
hardened  structures  in  the  worms,  echinc 
mollusks,  insects  and  other  invertebrate 
which  are  more  or  less  concerned  in  biti 
popularly  spoken  of  as  teeth,  but.  strictly 
ing,  should  be  otherwise  designated.    In  | 
the  present   article   will   treat   of   the  t< 
found  in   the  mouth   of   man   and   the 
vertebrates,  where  they  arise  from  the  f 
covering   of   the   jaw-bones,   each    rootd 
socket   or   sockets   of   its   own   formed 
alveolar  processes  of  the  maxillary  bon 

Structure  of  Teeth.--  A  tooth  begin! 
in    embryonic   life,   by    the   development 
the  mucous  membrane  of  the  gum  of  a 
of  modified  epithelial  cells  which  dip  doi 
the  substance  of  the  gum  and   form  an 
the  germ  of  the  tooth,  which  will   fiirn 
enamel  needed.    Below  that  there  next  d 
a  mass  of  special  tissue  which  takes  the 
of  the  future  tooth.     In  due  time  it  l»e, 
calcify  upon  the  surface,  and  this  proce 
ceeds,  downward  and  inward,  until  all 
substance  of  the  papilla  has  been  cha 
solid  dentine  except  a  central  cavitv  - 
mains   filled  with  growing  tissue    (pi 
plied  with  blood  and   nerves.     This  uct 
the  principal  constituent  of  the  greater  i 
of  teeth,  and  is  <een  to  best  advantage 
massive  ivory  of  the  tusks  of  the  elenlu 
walrus,  and  consists  of  an  organic  h: 
impregnated  with  mineral  (chiefly  phi 
lime)    disposed   in   the   form  of   minui* 
each  open  at  its  inner  end  and  occupie 
fibril  of  living  nutritive  tissue  connecte 
the  pulp.     In   the  ordinary  case  these 
tubes  radiate  from  the  pulp  cavitv  in  r 
wavy  course  to  the  outer  surface.     ■* 
substance  of  the  tooth  is  thus  arrai 
low  columns,  perpendicular  to  the  pL»c  %i 
sure,  and  a  certain  elasticity  results  fr 
curves;    they   are   upright    where    the  ki 
surface  of   the  crown   receives   the  ai 
the  opposing    moth,   ami   are  horizoi 
tbe\    have  to  resist  the  pressure  of  * 
teeth.      The    tithnli     :tUo    receive 
trinsuded    from    the    remains   of    tiic  • 
pulp,  which  circulates  by  anastonu 
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ili  through  the  dentine,  maintaining 
though  languid  vitality  of  the  sys- 
ielicate  nerve  branches  on  the  pulp's 
vey  sensations  of  impressions  affect- 
ntine  —  every  one  has  experienced 
sensations  when  decay  has  affected 
s  or  when  mechanical  or  chemical 
'e  "set  the  teeth  on  edge.*  When 
the  primitive  vascular  pulp  from 
dentine  is  developed  remains  per- 
ineal cified,  red  blood  is  carried  by 
anals*  into  the  substance  of  the 
:h  dentine  is  called  vaso-dentine  and 
nbined  with  true  dentine  in  the  same 
or  example,  in  the  large  incisors  of 
ents,  the  tusks  of  the  elephant,  and 
of  the  extinct  megatherium.  When 
r  basis  is  arranged  in  concentric 
ind  the  vascular  canals,  and  Don- 
ated cells,9  like  those  of  bone,  this 
osteo-dentine,  and  resembles  true 
closely. 

his  dentine  is  developing  the  tissue 
tooth-germ  is  forming  a  capsule  or 
:  the   tooth-sac,   the  inner   layer  of 
ies,  forming  a  bony  coat,  the  crusta 
cement,  on  the  external  surface  of 
It  is  often   found  only  as  a  thin 
e  surface  of  the  root,  which  develops 
as  the  tooth  grows,  forcing  the  tooth 
rough  and  above  the  gum ;  but  some- 
n  the  molar  teeth  of  the  horse,  ele- 
mastodon,  it  is  a  structure  which 
y  important  part  covering  and  filling 
erstices    between    the    folds    of    the 
t  is  much  like  true  bone  in  its  con- 
Meanwhile  the  epithelial  cells  of  the 
layer   of    the  skin   over  the   tooth- 
depositing  upon  the  dentine  of  the 
of  the  tooth,  which  is  to  be  exposed, 
ely   hard   bluish   white,    translucent, 
layer,    composed   of    about    96   per 
neral  matter,  called  the  enamel,  and 

•  resist  the  wear  to  which  teeth  are 
in  their  work.  It  is  the  hardest 
bstance  known. 

re  of  various  forms,  but  reducible  to 

of    which   the    simpler   and    more 

5  represented  on  a  large  scale1  by  the 

>or)    of   the   elephant   or  beaver,   in 

pulp  retains  its  conical  form  and 
r  is  "persistent*  and  continues  to 
tine  at  the  base  of  the  tooth,  which 
»  throughout  life  to  compensate  for 
I  away  at  the  tip.  These  teeth  are 
!  bootless*  The  other  type,  ex- 
i  man,  is  called  "rooted,**  and  in  this 

the  "crown,*  or  exposed  part  of  the 
been  fully  formed,  the  pulp  within 

*  or  that  part  just  beneath  the  sur- 
e  gum,  begins  to  fill  with  dentine, 
n  a  downward  growing  pointed  mass, 
or  "fang,*  which  at  last  is  solid  ex- 
narrow  central  canal  in  which  the 
remainder    of    the    pulp    persists, 

3plied  with  nervous  filaments  from 
r  cranial  nerves.  Various  intermedi- 
ons  between  these  two  types  exist, 
l  teeth  vary  from  a  simple  spine-like 
shape,  to  many  chisel-like  or  massive 
icated  forms,  all  of  which  are  de- 
in  the  germ,  and  before  the  tooth 
ippearance  above  the  gum  or  is  "cut,* 
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which  in  mammals  never  normally  occurs  be- 
fore birth.  This  appearance  in  some,  as  the 
seals,  may  take  place  all  at  once;  but  in  most 
cases  occurs  at  intervals,  the  front  teeth  usually 
showing  before  the  back  ones,  which  sometimes 
are  not  cut  (for  example,  the  "wisdom  teeth* 
in  man)  until  several  years  later.  In  man  and 
higher  mammals  two  sets  of  teeth  are  de- 
veloped: <the  early,  milk,  or  deciduous  teeth, 
and  the  permanent  set.  Such  forms  are,  there- 
fore, named  diphyodont ;  while  those  in  which 
one  set  only  is  developed  are  named  mono- 
phyodont.  When  more  than  one  set  occurs  those 
of  the  second  are  developed  in  precisely  the 
same  place  and  manner  as  the  first,  except  as  to 
certain  details  of  the  enamel  germs.  The  milk 
or  temporary  teeth  are  gradually  displaced  from 
below  by  the  upward  growth  of  the  permanent 
teeth,  the  fangs  of  the  milk  teeth  being  ab- 
sorbed, and  the  latter  falling  out  as  their 
successors  are  more  fully  developed.  This  ar- 
rangement is  adaptive  to  the  growth  of  the 
animal's  jaws,  among  other  advantages.  The 
milk  set  in  man  consists  of  20  teeth ;  and  num- 
bers four  incisors,  two  canines,  and  four  pre- 
molars or  bicuspids  in  each  jaw.  The  per- 
manent Set  includes,  in  addition  to  the  forego- 
ing teeth,  six  true  molars  in  each  jaw  —  the 
latter  being  thus  unrepresented  in  the  milk  set 
The  milk-teeth  begin  to  appear  about  the  sixth 
month  of  life,  and  continue  to  be  developed 
till  about  the  end  of  the  second  year.  The 
permanent  teeth  begin  to  appear  about  the  sixth 
year  of  life,  the  first  being  the  front  molar  of 
each  side,  while  the  last  molars  or  wisdom- 
teeth  are  not  usually  developed  until  adult  life 
has  been  attained.  Man  has  thus  32  teeth  in 
his  permanent  set — 16  in  each  jaw. 

The  incisors  or  front  teeth  are  single-f anged, 
and  have  chisel-shaped  crowns,  suitable  for  bit- 
ing. To  the  incisors  succeeds  on  each  side  the 
single  canine  tooth,  which  has  also  a  single  root 
and  a  more  pointed  crown.  This  is  a  piercing, 
holding  or  tearing  instrument,  most  highly  de- 
veloped in  the  dog  (canis)  and  other  beasts  of 
prey.  The  fourth  and  fifth  teeth,  premolars  or 
bicuspids,  derive  their  latter  name  from  the 
presence  of  two  pointed  cusps  or  tubercles  on 
their  crowns.  The  fourth  tooth,  or  first  pre- 
molar, shows  a  tendency  to  become  double- 
fanged,  while  the  fifth,  or  second  premolar,  is 
double  rooted,  and  the  crowns  of  both  are 
broad.  The  molars  —  three  on  each  side  of 
each  jaw  —  have  the  broadest  crowns  of  all, 
and  possess  each  two  or  three  fangs,  each 
growing  from  a  separate  pulp  and  rooted  in  its 
own  socket.  The  sixth'  upper  molar  is  the 
largest  tooth  of  the  whole  set.  These  massive 
teeth  crush  or  grind  the  food,  and  vary  greatly 
in  the  character  of  the  surface  of  the  crown 
according  to  the  nature  of  the  food.  Thus  in 
the  insectivorous  mammals,  as  the  shrews,  the 
crowns  are  covered  with  numerous  sharp  edges 
and  points  which,  working  against  one  another, 
like  shears,  as  the  lower  and  upper  molars  are 
closed  together  in  chewing,  cut  up  the  hard 
shells  of  insects  into  little  pieces  fit  for  swal- 
lowing and  digestion.  Such  a  type  of  crown  is 
called  secodont.  Another  type,  the  bunodont, 
is  seen  in  the  molars  of  omnivorous  animals, 
such  as  man,  monkeys,  pigs,  etc.,  where  the  sur- 
face of  the  crown  is  broad,  flattened,  and  ele- 
vated into  rounded  tubercles.    In  the  herbivores 
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the  crown  is  crossed  by  parallel  ridges,  which 
are  greatly  varied  and  complicated,  up  to  the 
huge  molars  oi  the  elephant  family;  in  these 
cases  the  ridges  arc  formed  by  partition-like 
infoldings  of  the  enamel  and  the  interspaces 
are  filled  with  cement.  When  such  a  tooth 
wears  away  at  the  surface,  the  different  density 
of  the  layers  of  the  substances  of  which  it  is 
composed  —  enamel,  cement  and  dentine  — 
causes  them  to  wear  unequally,  the  hard  enamel 
ridges  projecting  beyond  the  others  and  thus, 
as  Flower  says,  "giving  r*se  lo  a  grinding  sur- 
face of  great  mechanical  advantage.*  The  pat- 
terns of  these  ridges  are  characteristic  of 
species;  and  by  the  changes  of  pattern  which 
occur  as  they  wear  down,  the  age  of  the  animal 
may  often  be  closely  estimated,  a  fact  con- 
stantly utilized  in  the  case  of  horses.  This  in- 
folding of  the  enamel  reached  its  highest  com- 
plication in  the  curious  "lahyrinthodont*  teeth 
of   the  ancient   stegocephalian  reptiles. 

The  dentition  of  any  animal  is  expressed  by 
a    dental   formula.    That    of    man    runs    thus: 

2  —  2        1—1  2  —  2         3  —  3 

I. :  C :  P.M :  M -32. 

2—2        1—1  2—2         3-3 

This  means  that  the  incisors  (I.)  number  two 
on  each  side  of  each  jaw  —  the  numbers  above 
the  horizontal  line  corresponding  to  the  teeth  in 
the  upper  jaw,  those  below  the  line  indicating 
those  of  the  lower  jaw;  while  the  further  sub- 
division of  the  teeth  above  and  below  the  line  is 
meant  to  indicate  the  numbers  in  each  side  of 
each  jaw  respectively.  The  other  signs  and 
numbers,  therefore,  read  that  the  canines  (C), 
premolars  (P.M.)  ami  molars  fM.)  number 
two,  four  and  six  in  each  jaw;  making  a  total 
of  32  teeth.  Similarly  the  dental  formula  of 
a  ruminant  (q.v. )  such  as  the  sheep  would  run 
thus : 

0  —  0        0  —  0              3  —  3         3  —  3 
I. :  C :  P.M :  M ^32. 

3  —  3         1-1  3      3         3—3 

It  is  presumed  by  this  notation  that  each  tooth 
has  its  strict  homologue,  in  all  kinds  of  mam- 
mals at  least;  and  if  any  arc  missing  their  char- 
acter or  name  may  be  accuratclv  defined.  Thi* 
theory  encounters  difficulties,  for  example,  in 
comparing  the  dentition  of  marsupials  with  the 
higher  mammals;  but  it  serve*  conveniently  in 
the  description  of  ordinary  animals. 

Among  the  lower  vertebrate*  teeth  appear 
in  great  variety,  a*  to  number,  form  and  func- 
tional modification.  Tho*e  of  fi*hes  and  fish- 
eating  animal*  ;h  the  dolphins,  are  simple  sharp- 
curved  cones.  Useful  in  seizing  ami  holding  their 
slippery  prey,  which  i>  Usually  swallowed  whole. 
In  fishes  and  mnM  reptiles  the  teeth  are  usually 
attached  by  ligaments,  ami  shed  and  rem  wed. 
put  mice  i-iily.  a*  in  mamm.tK.  but  frequent  Iv 
during  the  whole  chut  si-  ot  their  live*.  In 
«haiks  tbi  teeth  are  placed  in  a  common  groove. 
: t ii « 1  li-w  alter  row  may  be  developed  in  fishes 
a*  the  front  and  older  teeth  are  worn  away  nr 
•  !i  "'ii.xed.  l-"i»hi »  ami  amphibians  may  have 
tii:b  in  two  row  -  m  i  ach  jaw.  and  also  on 
•he  I-.uk  p.ir:  of  ibe  mouth  ami  ,  ,n  the  *kull 
or  i\iii  in  the  tongue,  uillauln  >  (/V»i7m. 
j'h.ir\p^«a!  boi:i  *.  ^.h  *  <if  the  iu>*uili  and  in 
i  :lu-r  M'«:.r.:i.ns  The  lower  v«  rtebrad  s  have 
"lii  :'i!l:  !.!*.••  :-id  iii  \.ni<-UN  way-  t«-  tin  jaw-, 
and  i:>>:  i :t if-l.i i: : ■  d  in  sneket*  as  in  man.  In 
uptiles,  a-  a  ijimi.tl  Mile,  the  base  of  the  tooth 


is  anchyloscd  to  the  bone  which  suppc 
The  completion  of  a  tooth  is  soon  follow 
preparation  for  its  removal  and  Micce&sM 
faculty  of  developing  new  tooth  germs 
apparently  unlimited  in  this  class.  The 
of  crocodiles  grow  successively,  a  new  on 
ing  inside  the  pulp-cavity  of'  the  old  Of 
displacing  it.  In  many  lizards  teeth  t 
anchyloscd  to  the  summit  of  the  jaw  (ac 
dentition),  or  to  the  outer  side  of  the 
(plcurodont).  Reptilian  teeth  somet 
dergo  great  modifications,  as  in  the  « 
poison -fangs  of  vipers  and  rattlesnakes  I 
Extraordinary  modifications  among  in 
are  seen  in  the  horny  pseudo-teeth  of  the 
bill;  the  entire  absence  of  teeth  of  some 
tales;  the  transitory  teeth  of  the  baleen  i 
succeeded  by  whalebone;  the  "horn"  of 
whal,  the  tusks  of  the  elephant,  waltiu 
boar,  etc.,  each  in  relation  to  peculiar  1 

There  is  also  a  close  connection  bet*c 
articulation  or  joint  of  the  lower  jaw  ai 
nature  of  the  food  used  bv  the  animal, 
in  purely  carnivorous  animals,  in  whic 
tec  in  simply  tear  and  cut  the  food,  no  gr 
motion  is  required,  and  the  jaw  is  capabl 
of  a  simple  hinge-motion  in  the  vertical ; 
while  in  hcrbivorou*  animals  the  joint 
constructed  as  to  allow  of  extensive  slidir 
lateral  motion  of  the  lower  molar  teeth 
the  upper.  In  man  both  the  form  of  this : 
lation  and  the  general  character  of  the 
point  to  an  intermediate  position  in  reht 
food,  and  form  a  physiological  argumei 
the  mixed  diet  which  ucneral  custom  h; 
cided  to  be  mo*t  natural  to  our  species. 

Diseases  of  the  Teeth.—  Decay  (cari 
by  far  the  most  common  of  the  diseases 
afTcct   the  teeth,  and  consist  in  a  gradic 
progressive    disintegration    of    the    tooth 
stance.     Among  the  chief   predisposing  • 
are    hereditary    defects    of    quality;    hm 
calcification;  pits  and  grooves  in   the  € 
overcrowding  of  the  teeth,  facilitating 
lion   of   particles  of    food  between   them 
stitutional  disorder*  affecting  the  digest! 
gans  and  debilitating  causes  generally.    1 
caries  consists  in  the  decalcification  of  tin 
by  lactic  acid  generated  in  the  mouth  b 
mentation   due   to   micro-organisms.     De 
raiely  met  with  on  smooth  surfaces  expo 
the    friction  of    food  and   the  direct   « 
ot  the  saliva.     It  usually  begins  in  st 
groove  in  the  enamel  or  between  the  icvi4 
po  nts  forming  a  lodirmetit  for  the  devc 
•  if  the  organism*.     Once  the  enamel  h^ 
penetrated    the    decay    proceeds    more 
spreading   laterally  beneath  the  as  yet  ■ 
i  name!  and  toward  the  pulp.     The  more 
the    structure    of    the    tooth    the    more  d 
does    the    decay   j tenet  rate   in    the   dxrccfi 
the  pulp,  though  its  process  is  not  so 
i!s  tendency  to  spread  is  less.     Carie*  « 

■miiioii  in  early  life,  by  far  the  grea 
her    if    caxities    making    their   appear-* 
tween  the  ages  of  6  and  18.    The  trea 
earn  -  can   only   be  undertaken   by  t       u 
ami  \ .tries  with  the  extent  and  charav 
■  I:  -i  a^i1. 

Periostitis  and  Alveolar  Abaci 

o-:n:-    i-    an    inflammation    of    the 
(|MMoMMiini    which    covers    the    ro 
teeth  and  line-  their  sockets.     By  fai 
common  cause,  is  the  presence  of  a  i 
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ious  products  of  which  cause  violent 
ion  at  the  end  of  the  root.  When 
ostitis  has  fairly  set  in,  it  and  its  usual 
iment,  alveolar  abscess,  are  perhaps 
painful  affections  to  which  the  teeth 
:t. 

ar  abscess  may  be  defined  as  a  sup- 
around  the  root  or  roots  of  a  tooth. 
;  are  those  of  periostitis  which  pre- 
the  continuous  and  throbbing  nature 
in  indicating  the  formation  of  matter 
hin  the  surrounding  bone.  The  face, 
elands  about  the  neck,  swell,  and  the 
hibit  tenderness  on  touch.  The  pent- 
rces  its  way  through  the  bone  to  reach 
:e  of  the  gum  at  the  point  of  least  re- 
vhich  is  most  often  opposite  the  end 
>t  or  roots  (this  is  popularly  known  as 
)il*).  With  the  escape  of  pus  there  is 
abatement  in  the  intensity  of  the  pain, 
lerally  disappears  in  a  few  hours  ana 
ng  in  a  few  days. 

tion  and  Difficult  Eruption. —  It  is 
imon  to  find  certain  of  the  temporary 
ly  set  in  the  adult  jaw,  and  occupying 
of  the  permanent  ones.  In  such  cases 
inent  tooth  is  usually  present  in  the 
the  jaw,  but  it  has  been  retarded  in 
Dy  being  too  deeply  embedded  in  the 
ipaction  may  also  be  due  to  abnormal 
of  growth.  Such  teeth  may  appear 
e  after  all  the  others  are  lost,  and  the 
lying  them  has  been  absorbed  and  so 
hem.  When  these  cases  do  occur  they 
nsible  for  the  popular  but  incorrect 
third  set  of  teeth.  An  impacted  tooth 
ves  rise  to  any  trouble,  unless  it  be  an 
lower  wisdom,  particularly  the  latter, 
lg  of  these  teeth  is  sometimes  accom- 

distressing  symptoms,  which  may  be 
I  for  months  or  years,  unless  they  are 
by  extraction  of  the  tooth.  This  con- 
usually  due  to  imperfect  development 
v.  The  tooth  usually  takes  its  natural 
trection,  but,  being  wedged  in  between 
in  front  and  the  ascending  portion  of 
behind,  only  a  small  portion  of  the 
visible.  The  overlying  gum  is  apt  to 
d  by  the  occlusion  of  the  opposing 
he  upper  jaw;  inflammation  is  there- 
up,  and  being  maintained  by  biting 
id  to  the  surrounding  parts.  Swallow- 
cs  painful  and  the  motion  of  the  jaws 
When  it  is  evident  that  there  is  in- 
accommodation  in  the  jaw  for  the 
tooth  it  should  be  removed, 
mation  of  the  gums,  though  not  a  dis- 
he  teeth  proper,  is  one  of  the  most 
:auses  of  the  premature  loss.  It  may 
n  constitutional  causes  —  chronic  dys- 
eumatism  or  gout  —  or  from  the  ad- 
on  of  such  drugs  as  mercury  or  iodide 
urn.  Most  often,  however,  it  results 
presence  of  tartar  about  the  necks  of 
,  and  lack  of  thorough  cleansing. 
e   to  constitutional   causes,   their   ap- 

remedies   are   called    for;    but   when 

presence  of  tartar,  this  deposit  should 
lly  removed. 

ache. —  Other  diseases  of  the  teeth  are 
lonly  suffered,  and  more  obscure.  The 

a  dentist  should  be  sought  on  sus- 
,t  the  teeth  are  in  any  respect  out  of 
n  aching  tuoth  is  a  symptom  of  dis- 


ease which  requires  instant  attention.  When 
due  to  caries  with  or  without  simple  exposure 
of  the  pulp,  the  attack  is  brought  on  by  taking 
hot  or  cold,  sweet  or  acid  fluids,  and  is  seldom 
of  long  duration.  To  afford  relief  in  such  cases 
as  these,  gently  wash  out  the  cavity  with  a  solu- 
tion of  carbonate  of  soda ;  then,  drying  it  care- 
fully with  a  piece  of  cotton-wool,  take  a  very 
small  pellet  of  wool  dipped  in  eucalyptus  oil  and 
place  it  in  the  bottom  of  the  cavity;  over  this 
place  a  piece  of  cotton  wool  large  enough  to 
fill  the  cavity  and  saturated  with  the  following 
solution:  one  dram  of  mastic  in  one  and  one- 
half  ounces  of  eau  de  Cologne.  This  should  be 
changed  daily.  When  the  pain  is  caused  by  the 
forming  of  an  alveolar  abscess  the  tooth  will 
be  found  insensitive  to  change  of  temperature 
but  very  susceptible  to  pressure.  The  patient 
now  becomes  feverish,  and  the  pain,  which  is 
at  first  of  a  dull  heavy  character,  becomes  more 
intense,  throbbing,  and  continues,  till  pus  has 
been  formed  and  discharged  through  the  gum. 
Provided  the  tooth  is  likely  to  prove  useful  and 
the  patient  cannot  consult  a  dentist(  the  gum 
should  be  carefully  painted  with  tincture  of 
iodine,  or  the  old-fasnioned  plan  of  placing  a 
roasted  fig  over  the  root  may  be  resorted  to ; 
at  the  same  time  it  is  well  to  give  an  aperient 
such  as  Epsom  salts,  followed  by  a  full  dose 
of  quinine  —  six  to  eight  grains  for  an  adult. 
Great  relief  follows  this  treatment,  which  is,  of 
course,  only  temporary.  If  an  abscess  shows 
signs  of  pointing  on  the  gums  it  may  with  ad- 
vantage be  lanced.  Poultices  should  never  be 
applied  to  the  face,  for  heat  tends  to  draw  the 
pus  outward.  Abscesses  in  connection  with  the 
lower  wisdoms  often  assume  a  very  serious 
character  unless  cut  short  by  extraction  of  the 
tooth. 

Hygienic  Care  of  the  Teeth.—  Many  of  the 
diseases  of  the  teeth  and  gums  might  be  pre- 
vented or  greatly  retarded  by  proper  attention 
to  the  cleansing  of  these  organs.  The  imple- 
ments best  fitted  for  this  purpose  comprise  the 
quill  toothpick,  waxed  silk  thread  and  brushes, 
with  suitable  powders.  The  toothpick  ought  to 
be  used  after  every  meal,  but  it  should  be  sup- 
plemented by  the  use,  between  the  teeth,  of  floss 
silk,  which  will  remove  deposits  accumulating 
where  contiguous  teeth  touch.  The  brush  is 
used  to  remove  all  deposits  solid  and  mucous, 
and  it  gives  the  teeth  a  bright  and  polished  ap- 
pearance ;  its  mechanical  friction,  too,  stimulates 
the  gums  to  more  healthful  action.  An  excel- 
lent tooth  powder  is  composed  of  precipitated 
chalk,  two  ounces;  light  magnesia,  two  ounces; 
oil  of  cinnamon,  eight  drops;  thymol  crystals, 
four  grains;  otto  of  roses,  10  drops.  The  teeth 
should  be  brushed  twice  daily,  in  the  morning 
and  in  the  evening.  The  manner  of  using  the 
brush  is  more  important  than  many  people  sup- 
pose. The  general  method  is  to  brush  horizon- 
tally, but  a  moment's  reflection  will  show  that 
this  leaves  untouched  the  very  situations  most 
in  need  of  cleansing.  The  brush,  used  properly, 
should  be  pressed  against  the  teeth  and  the 
handle  rotated  so  as  to  make  the  bristles  sweep 
vertically  between  and  over  them;  this  coupled 
with  an  up-and-down  motion  will  thoroughly 
cleanse  the  interspaces;  the  inner  surfaces  of 
the  back  teeth  are  best  cleaned  in  a  like  man- 
ner, while  the  corresponding  parts  of  the  upper 
ana  lower  incisors  are  effectually  reached  by  a 
vertical  drawing  movement.    The  brush  should 
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he  of  medium  texture,  and  the  bristles  of  un- 
equal length,  and  not  too  closely  placed.  A 
hard-and-fast  rule  cannot,  of  course,  be  laid 
down  for  every  one  to  follow,  hut  in  the  ma- 
jority of  cases  it  is  advisable  to  use  the  powder 
in  the  morning  and  a  mouth  wash  with  the 
brush  in  the  evening.  For  the  latter  purpose 
the  following  is  good  (especially  where  a  tend- 
ency to  inflammation  exists) — tannic  acid, 
four  grains;  rose  water,  one  ounce;  tincture 
of  pyrethrum,  one-half  dram;  oil  of  cinnamon, 
10  drops.  Over-brushing  must  be  guarded 
against  as  carefully  as  under-brushing,  lest  the 
gums  and  the  necks  of  the  teeth  be  injured. 
During  an  illness  these  precautions  arc  doubly 
necessary  as  the  corrosive  effects  of  many 
medicines  arc  then  added  to  the  evil  results  of 
a  weakened  vitality.  The  use  of  a  glass  tube 
in  taking  medicine  that  contains  mineral  acids 
and  iron  is  usually  supposed  to  be  a  sufficient 
precaution  against  the  action  of  such  drugs  on 
the  teeth,  but  this  is  quite  erroneous;  the  only 
sure  preventive  being  a  weak  solution  of  ordi- 
nary baking  soda,  with  which  the  mouth  should 
be  rinsed  after  every  dose.  The  choice  of  a 
tooth  powder  should  be  left  to  the  dentist,  for 
many  dentifrices  which,  no  doubt,  whiten  the 
teeth,  do  so  by  the  action  of  some  agent  which 
is  as  deadly  to  the  tooth  substance  as  to  the 
impurities  it  is  meant  to  remove.  Charcoal  (so 
much  used)  is  quite  unsuitable  because  of  its 
gritty  nature.  As  far  as  the  ordinary  individual 
is  concerned,  the  use  of  brush  and  toothpick  is 
the  limit  up  to  which  one  can  take  of  one's 
own  teeth,  so  that  a  thorough  examination  of 
the  mouth  once  or  twice  a  year  by  a  trust- 
worthy professional  man  is  necessary  to  check 
the  diseases  of  the  teeth  before  they  have  gone 
so  far  as  to  be  irreparable.  hspccially  should 
this  be  attended  to  in  children.  It  is  almost 
impossible  to  overrate  the  importance  of  fol- 
lowing, at  least  in  the  main  if  not  in  detail,  the 
hints  given  at>ovc,  lor  when  we  consider  that 
the  teeth  are  placed  at  the  very  gateway  of  life, 
it  is  not  surprising  that  their  neglect  should  be 
answerable  for  many  of  the  disorders  of  the 
system.  Surely  precaution  is  better  than  cure. 
See  also  Dkntistry. 

TEFFT,  Benjamin  Franklin,  American 
Methodist  Kpiscopal  clergyman,  college  presi- 
dent and  diplomat:  b.  Floyd,  N.  Y.,  20  Aug. 
181  J;  d.  Hrewcr,  Me.,  16  Sept.  1885.  He  was 
graduated  at  the  Wesleyan  University  in  1835 
and  in  1839  entered  the  Methodist  Kpiscopal 
ministry.  He  held  pastorates  at  Bangor  and 
at  Boston  and  in  1843  4o  he  was  professor  of 
(ireek  and  Hebrew  at  Asbury,  Ind.  (now  L)c 
J'auw),  I'niversity.  He  edited  the  Ladit's'  Re- 
fusttory  in  184/>-52;  was  president  of  (iencsee 
College,  Lima,  N.  Y..  in  1851-54,  also  editing 
the  AiTj/irrn  AYtr  Yorker  in  1852-54;  and 
held  pastorates  at  Bangor  in  185H  <>1  He  was 
appointnl  I 'nited  States  Consul  at  Stockholm 
and  acting  Minister  to  Sweden  in  ISnt  :  and  in 
1S<4  was  made  commissioner  of  immigration 
from  norihrrn  Kurope  lor  the  State  of  Maine. 
In  187.*  7N  be  edited  the  X or t hern  H order  at 
BatiL'i>r.  Author  of  'Prison  Lite'  (1847); 
"  HtiiikTiry  am!  K-^suth'  (1852);  'Webster  and 
His  MasiiTpieres'  (2  vols..  1854);  '  Metho- 
dism Siirces-iful'  (18h0);  'Evolution  and 
Christianity*    (lffJ.S),  etc. 


TEGEA,  Arcadia,  city  of  ancient  Greece 
whose    site   was   near   the    modern    Tripolita. 
It  was  situated  on  the  southern  portion  of  a 
plateau    nearly    enclosed    by    mountains,    tat 
northern  half  being  occupied  by  Mantineia    It 
was  a  highly  fertile  region,  hut  was  subject  to 
floods   because   of   an    insufficiency   of   ontiets 
through  its  mountain  barriers  and  together  will 
Mantineia    was    dependent    upon    undergrooai 
drainage  conduits.     This  common   dependency 
was  a  cause  of  frequent  wars  with  y««ri»wk 
while  Tegca's  natural  position  contro 
chief  roads  leading  from  Laconia  to  \r 
the  Isthmus  made  her  for  long  a  buhv.       uc- 
tween   Arcadia  and  Sparta   and   caused  d 
wars  with  the  Spartans.    Sparta,  however. 
dued  Tcgea  about  550  ac.  and  forced        *-« 
to  join  the  Spartan  League  hut  did  noi 
wise  deprive  it  of  its  independence.     L       it 
joined  the  Arcadian  and  Argive  Lc 
Sparta,  hut  after  a  decisive  defeat  «t» 
467  r.c.  it  again  became  Sparta's  ally.    *i  »»• 
meml>er   of    the    Arcadian    Confederacy  after 
the  battle  of  Leuctra  in  371  B.C.  and  later  be- 
longed to  the  iEtolian  League.     It  remained  i 
place  of  importance  after  the  Roman  con 
of  Greece,  but  in  400  a.d.  it  was  destroys  •? 
Alaric.     The  excavation  of  its   ruins  Was  be- 
gun  in  1879.     Its  most  important  building  w» 
the  temple  Athena  Alea,  rebuilt  by  the  sculptor 
Scopas  in  395  B.C.     It   was  a  combination  of 
Doric,  Ionic  and  Corinthian  architecture  72  by 
154   feet;  the  sculptures  also  were  by  Scoau 
and  represented  the  slaying  of  the  Calydomai 
bear  and  the  combat  of  Tclephus  and  AchiUei 
While  these  are  in   fragments   they  were  en- 
dently  in  the  best  manner  of  Scopas.    Consok 
Curtius,    K.,    'Pcloponnesos*    (18M);    Mcndd 
(i.,     *  Bulletin    de    correspondence    heUeniqae1 
(Vol.   XXV,   1901);  Gardener,  E.  A..  'Fiaf 
meius  of  (ireek  Sculpture*  (1915). 


TEGERNSEE,  Germany,  village  and 
tain  lake  resort  in  the  province  of  Upper  Ba- 
varia, on  Lake  Tegcrnsce,  32  miles  southeast 
of  Munich,  2,390  feet  above  sea-level.  It  has 
a  castle  which  originally  was  a  monasterr 
founded  in  719;  a  parish  church  of  the  15a 
century;  and  an  ophthalmic  hospital  fountfei 
by  Duke  Charles  Theodore  of  Bavaria.  It  it 
much  frecjuented  as  a  summer  resort,  the  lake 
and  the  fine  mountain  scenery  offering  many 
attractions.     Pop.  about   1,900. 

TEGN&R,     tSng-nar',     Eaaiaa,     Swedak 

poet:  ti.  Kirkerud,  Wermland,  1782;  <L  Wen* 
Smaland.  1846.  He  was  graduated  at  the  M- 
versity  of  Lund  in  1803,  became  (1812)  pn> 
fessor  of  Greek  literature  and  member  of  the 
Swedish  Academy,  was  ordained  priest  and  ■ 
1KJ4  was  appointed  bishop  of  VVtxid.  As  i 
poet  he  struck  out  a  new  path  in  Swedish  liter- 
ature. His  first  attempts  did  not  meet  wat 
much  acceptance,  but  at  length  he  came  ta  be 
regarded  as  the  greatest  poet  of  Sweden.  Hie 
poetry  is  characterized  by  inexhaustible  »A 
rich,  fancy  and  lively  feeling.  His  most  notsftk 
work  and  the  direct  cause  of  his  promoiai 
m  the  bishopric  was  ( Frith jof's  Saga,'  a  speritt 
<•!  epic,  repeatedly  translated  into  English.  It* 
great  value  lies  in  its  accurate  reproduction  of 
the  legends  that  are  included.  He  also  wrow 
the  national  song  'The  (iotha  Lion1  and  'TV 
Children  of  the  Lord's  Supper,1  translated  If 
Longfellow.      His    works   were   collected  an] 
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by  Bottiger,  his  biographer  (1847- 
ee  ed.  1882-85).  The  later  years  of 
/ere  spent  in  a  retreat  for  the  insane 
a  paralytic  couch.  (See  Frith jof's 
Consult  Boyesen,  H.  H.,  ( Essays  on 
nan  Literature }  (New  York  1895) ; 
,  (£saias  Tegner*   (Stockholm  1896). 

JCIGALPA,  ta-goo-se-gal'pa,  Hon- 
e  capital  of  the  republic  since  1880 
le  department  of  the  same  name,  sit- 
the  Choluteca  River,  60  miles  north- 
lie  Gulf  of  Fonseca.  It  is  one  of  the 
c  cities  and  lies  on  a  plateau  3,250 
.  An  imposing  bridge  connects  it  with 
rb  of  Comayagua.  The  government 
i  a  central  institute  with  subsidized 
md  five  normal  schools.  Its  cathedral 
est  building  in  the  country  and  there 
ts  five  other  churches,  a  university  and 
s  pretentious  public  buildings.  Gold 
r  mines  are  worked  in  the  neighbor- 
lich  is  also  a  fertile  agricultural  dis- 
3p.   28,950. 

JEXIN,    te-gek'sm,    a    lizard.      See 

BR  AN,  tSh-e-ran',  Persia,  ( 1 )  Capital 
rince  of  the  same  name,  at  the  north- 
about  66  miles  south  of  the  Caspian 
lies  on   an   elevated   plain,  with  the 
:s  of  Elburz  and  Demavend  rising  at 
and  east,  20,000  feet  being  the  eleva- 
hed  by  the  latter  volcanic  peak.    The 
fications  were  demolished  and  others 
npleted   in    1874.     A   fine   promenade 
e  on  the  site  of  the  old  walls  and  the 
ifications    are   much   more   extensive, 
an  area  of  about  10  miles.    The  prin- 
ts extend  from  the  12  gates  to  the 
azaar,  which  displays  a  great  variety 
stic  and   foreign  goods.     The  ark  is 
ipal  feature  and  is  the  name  given  to 
el  and  its  enclosures,  chief  of  which 
ndsome  palace  of  the  shah,  with  its 
grounds   and    fountains.     There  are 
chools,  including  a  Koran  school  and 
conducted  by  European   professors, 
numerous   mosques,   the   buildings   of 
>h  legation  and  of  other  legations  are 
f  notice  and  the  suburbs  lying  at  the 
he  Elburz  hills,  contain  many  charm- 
resorted  to  by  the  wealthier  class  in 
ather.     The  ruins  of  Rei,  in  the  vi- 
re    among    the    most    remarkable    of 
Water  supplied  to  the  town  by  30  sub- 
canals,   is  brought   from   the  north- 
is  and  in    1866  a  tramway  was  con- 
to  Shah  Abdul  Azim,  a  place  of  pil- 
iouth  of  Teheran  and  others  were  built 
g  various  sections  of  the  town.     Gas 
used  in  1892  to  light  the  city.    Harun- 
d  was  born  in  the  vicinity.    The  man- 
include  carpets,   silks,   cotton  goods 
ware.     In   1913  the  police  service  of 
was   turned   over   to   the   control   of 
officials,   the   Swedes    having    largely 
the  Persian  army.    Pop.  (est.)  280,000. 
province   of   Teheran  comprises   six 
containing  much  fine  agricultural  land 
tous  villages,  two  of  which  are  held  in 
he  British  and   Russian  governments 
;ly.    There  are  fine  coal  fields  in  Kas- 
streams  abounding  in  fish.     Veramin 
S  watered  by  the  Jajrud  River.    The 


chief  products  are  fruit  and  grain,  wheat,  barley 
and  nee.  A  railway,  passing  through  Meso- 
potamia, connects  the  Mediterranean  with  the 
Black  Sea  and  the  Gulf  of  Persia.  It  furnishes 
an  all-rail  route  from  Calcutta  to  the  British 
Channel  and  shortens  the  distance  from  Te- 
heran to  Constantinople  by  two  weeks. 

TEHUANTEPEC,  ta-wan-ta-peV,  City  of, 
situated  in  the  state  of  Oaxaca,  Mexico,  18 
miles  from  the  Pacific  Ocean,  is  the  centre  of 
a  fertile  and  productive  country  in  which  coffee, 
sugar  and  other  tropical  products  are  largely 
grown.  It  has  a  considerable  trade  in  cattle 
which  are  raised  on  adjacent  lands.  The  city 
is  an  important  station  of  the  new  inter-oceanic 
railway.  Pop.  about  18,000,  including  a  large 
number  of  persons  of  Indian  extraction. 

TEHUANTEPEC,  Isthmus  of,  comprises 
that  section  of  the  Republic  of  Mexico  within 
the  states  of  Vera  Cruz  and  Oaxaca  where  the 
Gulf  of  Mexico  and  the  Pacific  Ocean  approach 
nearest  one  another,  the  distance  from  the 
mouth  of  the  Coatzacoalcos  River,  on  the  east, 
to  the  port  of  Salina  Cruz,  on  the  west,  being 
143 1/2  miles.  This  point  is  one  of  the  rare 
instances  where  a  depression  exists  in  that 
vast  chain  of  mountains  which  extends  from 
north  to  south  along  the  western  shores  of  both 
American  continents.  At  Tarifa,  the  lowest 
point  of  the  summit  level,  the  altitude  is  but 
754  feet  above  the  sea.  Cortes,  searching  for 
a  safe  harbor  for  his  ships,  discovered  the 
Coatzacoalcos  River,  wide  and  deep  where  it 
empties  into  the  Gulf,  and  pronounced  it  the 
finest  in  Mexico.  Informed  of  the  narrow 
strip  separating  the  two  oceans,  the  conqueror 
was  evidently  impressed  and  at  once  grasped  the 
idea  of  inter-oceanic  communication  at  this 
point.  With  prophetic  insight  and  influenced 
by  the  enormous  advantages  which  were  cer- 
tain to  result  to  the  isthmus  by  the  construc- 
tion of  a  ship  canal,  Cortes  located  a  vast  land 
grant,  presented  by  his  sovereign,  in  close 
proximity,  and  chose  for  a  title  aMarquis  of 
Tehuantepec.^  His  successors  caused  super- 
ficial surveys  of  the  route  to  be  made  and 
were  convinced  that  no  serious  obstacles  pre- 
vented building  a  ship  canal  and,  considering 
the  diminutive  proportions  of  vessels  at  that 
period,  the  enterprise  was  well  within  the  engi- 
neering capacity  of  the  16th  century.  It  was 
proposed  to  employ  native  slave  labor  in  its 
construction.  Political  and  strategic  considera- 
tions prevented  the  Spanish  government  from 
ever  encouraging  the  enterprise.  When  Mexico 
became  independent  it  was  too  much  engaged 
in  restoring  order  to  give  attention  to  internal 
improvements  and  it  was  not  until  1842  that  a 
concession  for  opening  a  line  of  communication 
by  canal  or  railway,  or  both,  was  granted  to 
Don  Jose  de  Garay,  a  citizen  of  that  country. 
Accurate  surveys  were  made  and  a  practicable 
route  selected,  but,  for  lack  of  financial  en- 
couragement, the  concession  was  afterward  sur- 
rendered. Until  1852  capitalists  of  the  United 
States  betrayed  no  special  interest  in  the  enter- 
prise, but  when  the  permanent  development  of 
California  and  Oregon  was  assured,  the  im- 
portance of  more  rapid  communication  between 
the  East  and  West  was  quickly  realized.  In 
that  year  the  Barnard*  and  Williams  expedition 
was  dispatched  to  the  isthmus  to  survey  a  route 
for  an  inter-oceanic  railway.    These  explorers 
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made  very  careful  surveys  of  the  entire  route 
and  pronounced  the  enterprise  perfectly  fea- 
sible, l>ni  were  subsequently  ordered  out  of  the 
country,  the  introduction  of  American  capital 
not  being  encouraged  l>y  the  Mexican  govern- 
ment, so  soon  after  the  war  between  the  two 
countries.  In  1871  the  expedition  under  Com- 
modore Shufcldt  was  dispatched  to  the  isth- 
mus by  the  I  * n i ted  States  government  to  make 
a  final  survey  and  finally  determine  whether 
a  ship  canal  could  be  built  over  the  route  or 
not.  The  result  of  the  survey  was  a  decision 
that  a  ship  canal,  capacious  enough  for  mod- 
ern vessels,  was  not  practicable  owing  to  in- 
sufficient water  supply  for  the  upper  levels. 
This  expedition  also  reported  adversely  to 
the  lagoons,  which  indent  the  western  coast 
and  were  considered  the  natural  location  for  a 
terminal  harl>or,  on  account  of  certain  unfa- 
vorable  physical  conditions  there  existing.  A 
new  location  for  a  terminal  was  chosen  at  Sa- 
lina  Cruz,  a  few  miles  westward  of  the  mouth 
of  Tehuantepec  River,  where  greater  depth  of 
water  was  afforded,  as  well  as  more  complete 
shelter  from  the  prevailing  winds. 

Henceforward  all  projects  for  building  a 
ship  canal  over  the  Isthmus  of  Tehuantepec 
were  abandoned,  but  the  Mexican  government 
readily  granted  concession  after  concession  to 
parties,  mostly  Americans,  to  construct  rail- 
ways; but  owing  to  powerful  influences  every 
attempt  was  frustrated  and  the  liberal  grants 
suffered  to  lapse  or  were  withdrawn. 

The  Eads  Ship  Railway—  In  1883  James 
B.  Kads,  a  distinguished  engineer,  conceived  a 
plan  for  the  construction  of  a  railway  over  the 
isthmus  by  which  vessels  of  the  largest  dimen- 
sions could  be  transported  by  rail  at  a  speed  of 
10  miles  an  hour.  The  details  contemplated  the 
deepening  of  the  Coatzacoalcos  River  for  a  dis- 
tance of  20  miles  to  the  town  of  Minatitlan, 
which  was  to  be  the  eastern  terminus.  The 
western  terminus  was  to  be  at  Salina  Cruz.  At 
these  points  giant  pontoon  docks  were  to  be  lo- 
cated and  three  lines  of  railway  of  standard 
gauge  connected  the  two  points.  As  a  vessel 
sailed  into  the  pontoons  it  rested  upon  a  railway 
carriage,  secured  from  all  strain  by  ingeniously 
contrived  supports.  Raised  to  the  level  of  the 
tracks  the  carriage  wa*  connected  to  three  pow- 
erful locomotives  and  with  its  load  carried 
across  the  isthmus  and  deposited  into  the  sea 
at  the  other  terminal.  Thy  length  of  the  rail- 
way was  to  be  lo5  miles,  with  a  vrrv  substantial 
roadbed  and  with  tn>t  greater  than  20-mile 
curves.  Where  abrupt  curve*  existed,  they 
were  to  be  avnided  bv  pi  nit  able-  at  live  different 
points.  \  e-*cls  in  transit  weir  ibn*  always 
in  a  Mraiehi  line.  The  plan  alter  being  sub- 
jected to  tnneh  ciitiei-in  was  at  la*t  endorsed 
by  tin  liii:b«  -t  eiiuinerriiik:  antli-  rily  in  the 
World  a'.l  w-uld  probably  ba\e  be»'ii  built  but 
for  the  death  of  its  projector  in  1SX7.  Its 
i-i-t  was  intimated  at  $7  :.<m  *».***»  Mexico 
granted  1  .HIM* Ml  acre*  of  public  land  in  its 
aid  Tbu-  i«»r  three  and  a  halt  centuries  eveiy 
plan  i'"iKi  ivi-il  for  tin-  attainment  of  rutunitini- 
catii»ii  "Mr  the  i  *»  *  Ii  in  1 1  -  having  failed,  Mexico 
determined  upon  the  rnn-trurfnui  or  the  rail- 
way a*  .i  national  work  and  spent  $20.IH  11,000. 
Finally  abi-nr  1!H>7  the  railwav  wa-  opened  to  a 
length  of  l'*J  mill  «..  but  tin*  impending  opening 
•  •I  tin  Panama  Canal  greatly  reduced  its  im- 
portance. 


TEIXEIRA  DE  MATTOS.   ta-sha'ra  da 
mat'tos,  Alexander  Louis,  English   journalist 
and    translator:    h.    Amsterdam.     Holland.    9 
April  1865.    He  settled  in  Kngland  in  1*74.  was 
educated  at   Beaumont  College,  Old  Windsor. 
and  entered  journalism.    He  has  lwen  engaged 
as  correspondent   and   as   associate   editor  oa 
various  periodicals  and  has  published  transla- 
tions of  Mclaii  van  Java's  'Resident's  Daugh- 
ter'   Zola's    ^Curcc' ;    'Memoirs   of    Chaieaa- 
briand1    and  of   the  plays:    Zola's    'Therese*; 
Josinc  Holland's  cLeida> ;  'The  Cradle1  (from 
the  Flemish)  and  some  of  Maeterlinck's  tales. 

TEJU,  or  TEGUEXIN,  a  Urge  iinrd 
(Tupinatnbis  tegucxin),  inhabiting  tropical 
America.  The  upper  parts  are  deep-black,  mot- 
tled with  green  and  yellow;  the  sides  show 
two  rows  of  white  spots ;  and  the  under  pans 
are  yellow,  marked  with  black  stripes.  A  full- 
grown  specimen  may  he  three  feet  in  length, 
mostly  tail.  These  lizards  frequent  forests  and 
plantations,  arc  carnivorous  and  their  strength 
and  speed  enable  them  to  catch  a  great  variety 
of  animals,  including  barnyard  chickens  and 
eggs.  They  arc  consequently  hunted,  not  only 
as  pests,  but  because  they  are  themselves  good 
to  eat.  They  dwell  in  burrows,  lay  hard-shelled 
eggs  in  the  ground  and  defend  themselves  by 
vigorous  lashing  of  the  tail.  Their  general  re- 
semblance to  the  Egyptian  V  or  anus  gives  them 
the  borrowed  name  "sal  vat  or*  in  some  places. 
This  lizard  represents  an  American  family,  the 
Tcjida,  with  long  forked  tongues  largely  cov- 
ered with  scale-Tike  papilla?.  The  teeth  are 
solid  and  implanted  almost  on  the  edge  oi  the 
jaw  and  are  therefore  intermediate  between 
acrodont  and  pleurodont.  The  body  is  covered 
with  small  scales  (osteoderms  are  absent)  or 
the  skin  may  be  simply  granular  above;  the 
under  surface  is  covered  with  larger  scales, 
generally  arranged  in  transverse  rows.  •This 
large  family,0  says  Gadow,  "which  comprises 
nearly  40  genera  with  more  than  100  species, 
exhibits  great  diversity  of  form.  Some  arc 
inhabitants  of  forests  and  are  arboreal,  while 
others  are  strictly  terrestrial,  preferring  hot  and 
sandy  plains,  or  they  dwell  below  the  surface 
and  are  transformed  into  almost  limbless  and 
blind \\orm->haped  creatures.*  Representative* 
of  the  family  are  spread  from  Texas  and  Utah 
to  the  borders  of  Patagonia. 

TEKELI,  tek'e-lT,  or  TOKOLY,  tekrl-jl 
Emmerich,  Coi-nt  of.  Hungarian  noble:  h. 
about  the  middle  of  the  17th  century;  d.  Nice- 
media,  Asia  Minor,  1705.  His  father  had 
headed  an  insurrectionary  movement  against 
Austria  and  he  himself  was  chosen  by  the  Hn«" 
garians  in  loTN  their  commander-in-chief.  He 
broke  into  Upper  Hungary,  captured  several 
fortresses  and  towns,  devastated!  Moravia  ui 
penetrated  into  Upper  Austria.  The  emperor 
consented  to  redress  several  grievances  at  fh* 
1  >ie»  of  Ocdcfihiirg  (lost);  but  the  insurgent* 
were  not  satisfied  and  refused  to  lay  dowl 
their  arms.  Tekeli  now  put  himself  under  the 
protect  inn  ot"  the  Sid  tan  Mohammed  IV.  >y 
whom  be  wa<  declared  king  of  Hungary  A 
war  between  the  emperor  and  the  Porte  ensued 
in  which  the  Turks  advanced  (lnR3)  as  far  as 
Vienna,  but  were  totally  defeated  before  rhat 
•  it\  bv  Mm  Stibic^ki.  king  of  Poland  (IJSeni 
IftfOt  The  fount  continued  the  war,  but  with- 
out success.    He  fell  under  the  suspicion  of  the 
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who  sent  him  a  prisoner  to  Adriattopte 

Meanwhile  his  wife  was  besieged  by 
trians  in  the  castle  of  Munkacs,  where 

out  for  three  years,  until  she  was  com- 
Y  famine  to  surrender  (January  1688). 
xks  discovered  the  groundlessness  of 
►picions  of  Tekeli  and  he  once  more  re- 
le  support  of  the  sultan,  who  designated 
nee  of  Transylvania.  He  penetrated 
t  country  and  routed  the  imperial  gen- 
90)  ;  but  in  the  same  year  he  was  com- 
y  Louis,  margrave  of  Baden,  to  retire, 
tnued  in  all  the  struggles  between  Aus- 

Turkey  till  1697,  when  the  Peace  of 
z  was  concluded,  in  which  Turkey  re- 

the  cause  of  the  Hungarians.  Tekeli 
ired  to  the  dominions  of  the  sultan,  who 
d  upon  him  several  estates,  with  the 
prince  of  Widdin. 

ELAMARNA.  See  Tell  el  Amaena. 

.  EL  KEBIR.    See  Tell  el  Kebir. 

AUTOGRAPH,  an  instrument  for  the 
leous  transmission  of  a  facsimile  copy 
rig  or  pen  drawing.  Telautograph  was 
e  given  by  Elisha  Gray,  who  invented 
aratus  to  his  particular  form,  but  it 
n  extended  to  cover  varieties  of  ma- 
aving  the  same  purpose.  In  Gray's  ap- 
the  transmitting  pen  is  connected  by 
ds  to  mechanism  by  means  of  which 
ions  of  the  pen  cause  a  pulsatory  cur- 
pass  into  two  telegraph  wires.  These 
y  currents  produce  rapid  pulsatory  mo- 
the  armature  of  a  system  of  electro- 
by  means  of  which  the  receiving  pen 
d  to  follow  the  motions  of  the  trans- 
Another  electro-magnetic  arrangement 
receiving  pen  off  of  the  paper  at  the 
each  line,  while  still  another  moves  the 
>rward  to  receive  the  next  line  from  the 
s  commonly  used  a  pencil  is  employed 
of  a  pen  for  transmitting  and  a  con- 
roll  of  paper  is  provided  at  both  the 
ter  and  receiver.  The  writer  or  sender 
nes sage  pulls  a  little  lever  to  shift  his 
nd  the  motion  is  conveyed  electrically 
aper  roll  at  the  receiver.  The  receiving 
capillary  glass  tube  at  the  junction  of 
it  metal  arms.  This  glass  fountain  pen- 
ats  automatically  all  the  movements  of 
ding  pencil,  so  that  either  words,  pic- 
•  signs  are  accurately  duplicated.  This 
is  can  be  used  on  the  same  wires  as  a 
le  without  disturbing  the  use  of  the 
Joes  not  require  an  operator  at  the  re- 
end,  and  interception  of  the  message 
tapping  is  impossible, 
modified  form  of  telautograph  known 
slechirograph,  invented  by  Gruhn,  a  rad- 
fferent  receiving  apparatus  is  used.  The 
:ted  currents  influence  two  electro-mag- 
ich  in  turn  cause  a  small  concave  mirror 
:;  a  light  ray  from  a  small  incandescent 
ills  upon  the  mirror  whence  it  is  re- 
o  a  sheet  of  sensitized  paper.  The  mir- 
ttached  by  means  of  cement  to  a  small 
te  in  the  form  of  a  triangle,  one  corner 
i  rests  upon  a  set  screw  upon  which  the 
can  oscillate.  Beneath  the  two  other 
extend  two  armatures  subjected  to  the 
>n  of  the  electro-magnets.  These  arma- 
ldergo  oscillations  corresponding  to  the 
ent  movements  of  the  transmitting  pen- 


cil ;  they  are  carried  by  flat  springs,  and  the  os- 
cillations are  given  to  the  iron  plate  and,  of 
course,  to  the  mirror  fastened  to  it.  Before  the 
message  can  be  delivered  the  receiving  sheet 
must  be  developed;  the  apparatus  for  this  is 
simple :  when  the  message  is  completed  a  small 
electric  motor  operated  by  an  independent  bat- 
tery in  the  receiving  room  is  set  in  motion ;  this 
motor  works  a  train  of  wheels  or  rollers  which 
draw  the  portion  of  the  film  written  upon  by  the 
light  ray  through  a  developing  bath  and  out 
again  through  a  pair  of  rubber  drying  rolls. 
The  completed  message  is  delivered  in  less  than 
35  seconds  after  the  transmitting  operator  has 
placed  his  pencil  in  its  rest. 

TELECHIROGRAPH.  See  Telauto- 
graph. • 

TELEDU,  a  badger  (Mydaus  meliceps)  of 
Java,  which  is  skunk-like  in  its  habits,  and  in 
the  copious  and  far-reaching  vileness  of  the  se- 
cretion in  its  anal  glands. 

TELEGONY,  the  inheritance  by  offspring 
of  the  characteristics  of  some  previous  mate  of 
one  or  both  parents.  That  such  inheritances 
existed  was  long  the  belief  of  breeders  of  live- 
stock, who  spoke  of  the  phenomenon  as  a throw- 
ing back9  Until  about  1890  scientific  men  gen- 
erally lent  their  support  to  this  theory,  although 
Weismann  long  ago  expressed  serious  doubts. 
About  1895  Ewart  began  a  series  of  careful 
experiments  at  Penicuik,  near  Edinburgh,  Scot- 
land, and  certain  others  were  undertaken  in 
Germany  and  Brazil,  the  outcome  of  which 
was  to  show  that  the  phenomena  noticed  were 
evidences  of  atavism,  or  reversion  or  variation, 
and  that  no  such  a  thing  as  telegony  existed. 
See  Heredity. 

TELEGRAPH  BATTALIONS.  The  gen- 
eral duty  of  signal  troops  is  to  collect  and 
transmit  information,  to  asist  in  providing  se- 
curity for  troops,  to  assist  in  directing  fire 
attack  during  combatf  to  provide  means  for 
ready  verbal  and  written  communication  be- 
tween distant  commanders  and  troop  leaders, 
to  facilitate  the  transmission  of  verbal  and 
written  messages  and  orders,  to  insure  the 
secrecy  of  such  messages  when  necessary  by 
means  of  codes  and  ciphers,  to  exercise  super- 
vision over  the  character  of  matter  transmitted 
by  means  under  its  control,  and  when  circum- 
stances make  it  neccessary,  to  fight  in  order  to 
accomplish  any  of  these  objects. 

The  work  of  signal  troops  assigned  to  lines 
of  information  in  war  varies  with  the  nature 
of  the  lines  which  they  control,  viz.  (1)  The 
maintenance  and  operation  of  electrical  lines 
of  information  from  the  capital  of  the  nation 
to  the  headquarters  of  the  armies  in  the  field. 
(2)  The  construction,  maintenance  and  opera- 
tion of  the  radio  stations  and  central  permanent 
telegraph  and  telephone  lines  connecting  the 
headquarters  of  each  army  in  the  field  with 
its  various  divisions  and  other  units,  and  the 
necessary  camp  telephone  and  telegraph  lines 
within  these  armies.  These  lines  are  included 
in  the  zone  of  the  advance. 

The  signal  organizations  assigned  to  both 
these  classes  of  duties  are  called  Telegraph 
Battalions.  In  the  first  class  they  are  distrib- 
uted along  the  lines  and  at  stations  as  required 
for  construction,  maintenance  and  operation 
without  being  supplied  with  the  special  technical 
equipment  and  transportation  required  in  the 
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field.  They  operate  the  telegraph  cable  and 
radio  office's  and  the  telephone  systems  with 
substantially  the  same  apparatus  used  in  times 
of  peace.  These  lines  extend  from  the  seat 
of  government  through  the  zone  of  the  line 
of  communications  up  to  army  headquarters. 
For  maintenance,  repair  and  extension  the  ma- 
terial and  equipment  supplied  is  the  same  as 
in  commercial  practice. 

In  the  second  class  of  work  signal  troops 
must  instal  and  operate  lines  under  quite  differ- 
ent conditions.  The  poles  and  wire  must  he 
light  and  the  instruments  of  sjrccial  design  for 
a  service  unlike  that  encountered  in  commercial 
practice.  Kor  administrative  puri>oses  the  tele- 
graph battalions  employed  in  this  class  of  work 
are  organized  into  companies,  and  these  in 
turn  into  sections,  each  equipped  with  supplies 
and  transportation  for  installation  of  a  com- 
plete telegraph  or  telephone  system  in  the 
mobile  units  with  which  they  serve.  The  tele- 
graph battalion  prescribed  in  the  tables  of  or- 
ganization consists  of  two  companies.  Each 
company  has  six  sections — three  telegraph  and 
three  telephone.  A  telegraph  section  is  equipped 
to  instal  20  miles  of  wire  on  lances  with  three 
telegraph  offices.  The  equipment  is  carried  in 
one  wagon  of  the  escort  type  and  one  lance 
truck.  The  10  men  of  the  section  furnish  the 
linemen,  operators  and  messengers  necessary 
for  the  construction,  maintenance  and  opera- 
tion of  20  miles  of  line.  The  telegraph  equip- 
ment and  personnel  of  the  company  is  sufficient 
for  60  miles  of  line  and  that  of  the  battalion 
for  120  miles.  A  telephone  section  is  supplied 
with  material  for  the  installation  of  a  tele- 
phone system  of  20  telephones  connected  with 
a  field  switchboard  and  20  miles  of  insulated 
wire  laid  on  the  ground  or  supported  on  lance 
poles.  The  equipment  is  carried  in  two  tele- 
phone wagons  of  the  escort  type  and  the 
lance  truck.  Twenty-one  men  make  up  the 
switchboard  operators,  linemen  and  messengers 
needed.  The  equipment  of  the  telegraph  bat- 
talion is  necessarily  bulky  and  heavy  and  its 
mobility  in  general  is  limited  to  that  of  the 
supply  train. 

TELEGRAPHONE,  a  recording  tele- 
phone, the  invention  of  Valdcmar  Poulscn,  of 
Copenhagen.  He  devised  a  magnet  of  sufficient 
delicacy   to   limit    the   magnetizing  of   a   metal 

filatc  to  the  direct  point  of  contact,  no  matter 
low  minute  that  point  might  be.  His  magnet, 
in  tracing  its  course  over  a  steel  dUc.  magnet- 
izes only  the  molecules  of  the  steel  with  which 
it  comes  into  direct  contact.  Thus  localized 
and  defined,  ilcctro-magiictisin  becomes  con- 
trollable. The  result  wa<  a  mechanism  that 
recorded  the  sounds  given  into  a  teli phone  re- 
ceiver, on  dUcs  that  could  be  maiKd  like  letters, 
and  reproduced  by  the  recipient.  This  inter- 
esting mat  hiue  failed  of  commercial  success. 
Consult  .W'imtifit    A»u*riciin  Sup.    (Vol.  I. XIII. 

Xo.  Wi25.  J.\  l'eb   i«*>;). 

TELEGRAPHY.  The  word  telegraph  is 
iliriwd  iiom  the  (ircek,  trie,  "alar  off,"  and 
i;n:f/i.  "to  write."  In  the  modern  practice  of 
telegraphy,  however,  the  term  has  a  wider 
m«  anhv  and  is  iwd  to  signify  any  means 
by  which  intelligence  is  transmitted  to  a  dis- 
tance by  Niyiis  in  >otuids.  In  this  sense  the 
word  v.  mild  :ils<>  include  the  transmission 
of   s]>ccih   electrically  to  a   distance,  but   inas- 


much  as   that   highly   important   art 

its  own  appellation  (telephony)  such  a  ase  of 

the  word  is  unnecessary. 

From    remotest    times    methods    of 
municating  intelligence  to  a  distance  hare 
employed    for   purposes   of    war   and   dcfi 
The   Greeks   were   perhaps  the   first  to 
systematic    methods    of    telegraphing,    and  • 
description  of  a  telegraph  system  that 
ployed  3(X)  b.c.  is  to  he  found  in  the 
of  the  Greek  General  Polybius. 

Polybius  Telegraph.—  The  operation  of 
this  system  was  as  follows:  At  each  static* 
there  were  two  walls  about  seven  feet  n 
length  and  about  six  feet  in  height,  sepaiattd 
by  a  space  of  three  feet.  At  night  one  or 
more  torches,  as  desired,  but  not  exceeojsj 
five  in  all,  were  placed  on  top  of  the  walk, 
and  certain  combinations  of  the  torches  rep- 
resented the  letters  of  the  Greek  alphabet 
A  tablet  showing  the  combinations  of  torches 
for  the  various  letters  was  provided  at  each 
station.  For  instance,  two  torches  on  the 
right-hand  wall  and  three  on  the  left  wal 
would  represent  the  letter  H.  Five  torches 
on  the  right  wall  and  four  on  the  left.  Y,  and 
so  on.  When  it  was  desired  to  signal  a  sta- 
tion, two  torches  were  set  on  a  wall  which 
signal  was  answered  by  a  similar  arrange- 
ment of  torches  at  the  other  station.  The 
operator  then  proceeded  to  spell  out  his 
message  by  placing  the  torches  in  the  re- 
quired combinations,  one  letter  at  a  tarn 
The  tablet  mentioned  was  divided  into  five  ver- 
tical and  five  horizontal  rows  of  squares,  each 
letter  of  the  alphabet  being  allotted  a  certahi 
square,  beginning  at  the  upper  left-hand 
corner  with  A,  and  running  horizontaBr 
across  the  tablet.  Any  letter  could  thus  he 
found  by  giving  the  number  of  vertical  and 
horizontal  rows  at  the  intersection  of  which 
was  the  square  allotted  to  that  letter.  For 
instance,  the  letter  Y  would  be  at  the  inter- 
section of  the  fourth  horizontal  and  the  fifth 
vertical  rows.  The  code  thus  formed,  in  a 
more  or  less  modified  form,  is  in  use  to-day 
by  the  military  departments  of  various  coun- 
tries as  a  means  of  telegraphing  maps  of  a 
locality. 

Fire  and  Smoke  Signala. —  The  use  of  fim 
by  night  and  smoke  by  day  has  long  been 
practised  by  even  the  most  uncivilized  race* 
as  a  means  of  communicating  intelligence  n) 
a  distance.  In  numerous  places  in  this 
try  there  still  remain  evidences  of  this 
lice  by  the  aborigines,  in  the  shape  of 
on  hill  tops  and  other  points  of  advantafl 
on  which  the  accumulated  ashes  of  beacon  fim 
of  bygone  years  may  he  found  beneath  the  roots 
of  trees  of  gigantic  size.  In  the  country  be- 
tween Chillicothc  and  Columbus,  Ohio,  for  in- 
stance, may  he  traced  over  20  such  usouati. 
so  related  to  one  another  that  if  all  the  trees 
w<  re  removed  fire  signals  might  be  tnnjanitinl 
from  one  end  of  the  valley  to  the  other  hi* 
few  minutes.  To  this  day  the  Indians  of  North 
America  practise  this  method  of  signaling  she 
approach  of  enemies  in  their  territory;  and  # 
to  within  a  comparatively  short  time  beacoa 
fire^  were  the  most  favored  methods  of  sif- 
nalini:  the  appioach  of  an  enemy  in  Great 
llritain  and  other  parts  of   Europe. 

Semaphore  System*.—  It  was  not  until  the 
end  of  the  18th  century  that  any 
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fnaling  was  employed  in  Europe  or  in 
ry.  The  plan  then  introduced  was 
a  as  the  Chappe"  semaphore  system  of 

This  semaphore  resembled  the  sema- 
:ommon  on  all  railways  to-day,  con- 
an  upright  post,  on  the  top  of  which 
inns  or  blades  are  pivoted,  but  in 
6  semaphore  the  arms  were  arranged 
trendy  from  those  of  the  ordinary 
evice.  Thus  the  crossarm  on  the  top 
t  was  14  feet  in  length,  and  at  each 
is  arm  a  shorter  arm  was  pivoted 
ogles  to  the  longer  arm.  By  a  sys- 
pes  and  pulleys  these  arms  could  be 
:d  by  the  operator  and  placed  in 
erent  positions,  certain  positions  of 
representing  given  letters  of  the  al- 
ienee  by   appropriately   placing  the 

manipulator  could  spell  out  words 
iges  which  an  operator  at  a  distant 
lid  read  and,  if  necessary,  retransmit 
r  station  further  on.  These  sema- 
re  placed  on  substantial  stone  towers 
$  apart  ranging  from  six  to  10  miles, 
jse  spread  rapidly  throughout  Europe. 
,  Germany  and  Russia  especially  the 
s  widely  used.  For  example,  a  string 
naphore  towers,  extending  from  the 
frontier  to  Petrograd,  via  Warsaw, 

of  over  1,200  miles,  and  employing 

operators  was  erected  at  great  ex- 
t  Prussia  also  a  line  of  semaphore 
rom  Berlin  to  Treves,  via  Potsdam, 
?,  Cologne  and  Coblenz,  was  estab- 
832,  at  a  cost  of  170,000  thalers.  In 
ire  was  a  semaphore  line  from  Paris 
,  475  miles  apart,  and  requiring  120 

ansmission  of  signals  by  semaphore 
as  necessarily  slow  (about  one  signal 
»),  inasmuch  as  each  signal  was  veri- 
ie  receiving  station  before  another 
nitted.  The  time  taken  in  transmit- 
nal  or  letter  from  Paris  to  Toulon 
ver,  comparatively  speedy,  namely,  10 
ites. 

lore  signaling  is  still  usefully  em- 
some  countries  for  communicating 
to  shore,  between  coast-guard  sta- 
rifle  ranges,  etc.  One  plan  of  this 
sts  in  the  use  of  two  small  flags,  one 
ach  hand.  The  flags  are  about  18 
lare,  the  staff  is  about  three  feet  in 
he  letters  of  the  alphabet  are  repre- 
the  positions  in  which  the  flags  or 
.re  held.  With  the  aid  of  a  telescope, 
ty  be  transmitted  by  this  method  to 
j  of  three  miles  in  fair  weather, 
may  also  be  read  by  the  use  of  the 
e,  employing  the  same  alphabet,  in 
;e  this  is  termed  the  human  sema- 

c  Telegraph  Systems.— Although  up 

number  of  visual  systems  of  teleg- 

:h  as  the   semaphore   system,  were, 

in   quite   extensive   use,    electricity 

utilized   experimentally    long   prior 

ate   for  purposes   of  telegraphy  but 

in  this  direction  was  slow  and  the 

with   which^  its   commercial   utility 

st  retarded  is  evidenced  by  the  ex- 

tablisnment   of    semaphore    stations. 

loned,  long  after  the  possibility  of 


electric  telegraphy  had  been  more  or  less 
clearly  indicated. 

In  1774,  Lesage  of  Geneva  constructed  an 
electric  telegraph  system  which  employed  in 
its  operation  24  line  wires,  one  for  each  letter 
of  the  alphabet  At  the  terminal  of  each  wire 
pith  balls  were  suitably  suspended,  and,  taking 
advantage  of  the  well-known  repel lant  effect 
that  follows  the  similar  electrification,  of  such 
light  substances,  Lesage,  by  the 'use  of  fac- 
tional electricity  applied  to  the  wires,  trans- 
mitted intelligible  signals  over  them.  In  1815 
Francis  Ronalds  of  England  improved  on  this 
arrangement  A  revolving  dial,  operated  by 
clock-work,  was  employed:  at  each  end  of  a 
wire.  The  dials  rotated  synchronously.  A 
notch  was  cut  in  each  dial,  behind  which  the 
letters  of  the  alphabet  were  placed  in  a  circle, 
so  that  as  the  dial  revolved  one  letter  at  a 
time  was  seen  through  the  notch.  Pith  balls 
were  electrically  connected  at  each  end  of  the 
wire.  At  a  given  signal  the  dials  were  set  in 
rotation  and  as  the  notch  arrived  at  a  desired 
letter  the  pith  balls  were  actuated  electrically. 
The  letter  was  noted  and  in  that  way  messages 
were  transmitted.  In  1774  Volta  had  discov- 
ered that  electricity  could  be  generated  by 
means  of  the  ^voltaic*  battery,  and  availing  of 
the  current  from  such  a  battery  efforts  were 
made,  with  more  or  less  success,  between  the 
years  1806  and  1830,  to  utilize  the  electrolytic 
property  of  an  electric  current  to  decompose 
chemical  solutions  at  the  distant  end  of  a  wire 
to  indicate  telegraph  signals.  These  experi- 
ments were  the  precursors  of  others  more  suc- 
cessful in  the  line  of  electrochemical  telegraph 
systems  of  later  years,  and  to  which  further 
reference  will  be  made  herein. 

Needle  Telegraph  System*.— Availing  of 
Oersted^s  discovery  that  a  pivoted-  magnetic 
needle  is  deflected  from  its  normal  position, 
parallel  to  a  wire,  when  an  electric  current 
passes  in  that  wire  needle  telegraph  systems 
came  into  existence  and  were  extensively  em- 
ployed in  Europe  at  one  time  and  are  yet  in 
use  there.  For  this  purpose  a  magnetic  needle 
is  pivoted  in  the  centre  of  a  coil  of  wire,  and 
a  pointer  suitably  attached  to  the  needle,  swings 
in  front  of  a  dial.  The  needle  and  with  it  the 
pointer  can  be  deflected  to  the  right  or  left 
by  changing  the  direction  of  the  current 
through  the  coil.  Certain  deflections  of  the 
needle  to  the  right  or  left,  or  combinations  of 
deflections  to  the  right  and  left  represent  the 
letters  of  the  alphabet,  and  these  deflections 
are  produced  by  sending  over  the  wire  current 
pulsations  in  positive  or  negative  direction,  or 
alterations  of  both,  as  required  by  the  letter 
to  be  transmitted.  For  instance,  if  the  Morse 
alphabet  were  used,  a  motion  to  the  right  would 
represent  a  dot;  one  to  the  left  a  dash.  The 
alterations  of  polarity  are  transmitted  by  a 
•drop-handle*  or  a  'tapper*     The  tapper  is 

similar  to  the  double-sending  key  used  in  sub- 
marine telegraphy.  (See  Fig.  15).  A  needle  sys- 
tem employing  two  needles  has  also  been  used. 
This  required  two  wires,  but  gives  a  higher 
rate  of  speed  —  about  15  to  20  words  per  minute. 
The  operator  reads  incoming  signals  by  observ- 
ing the  movements  of  the  needle  or  needles. 

Bright9*  Bell.— A  modification  of  the  nee- 
dle telegraph  is  that  known  as  *Bright's  Bell,9 
in  which  two  bells  of  diff.-ent  {one  are  struck 
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by  a  hammer,  one  tone  representing,  for  in- 
stance, a  dot;  the  other,  a  .dash.  In  other 
instances,  the  needle  of  the  needle  system  is 
caused  to  strike  metal  tubes  of  different  tones, 
one  tone  indicating  a  deflection  in  one  direc- 
tion, the  other  tone  a  deflection  in  the  opposite 
direction.  These  have  been  termed  acoustic 
telegraphs. 

Electric  Chemical  Telegraph!.—  See  Auto- 
matic Telegraph  Systems  in  this  article. 

Morse  Electro- Magnetic  Telegraph.— In 
1824  Sturgeon  of  England  discovered  that  when 
a  current  of  electricity  is  caused  to  flow  in  an 
insulated  coil  of  wire,  surrounding  a  bar  of 
soft  iron  (that  is,  wcll-anncalcd  iron),  the  bar 
takes  on  magnetic  properties,  and  when  the  cur- 
rent ceases  to  flow  in  the  coil  the  iron  at  once 
loses  its  magnetism.  Employing  these  electro- 
magnetic phenomena,  Morse,  in  1837,  invented 
the  telegraph  system  which  bears  his  name,  and 
which  to-day  is  in  extensive  use  in  one  form  or 
another  in  every  part  of  the  world.  It  was 
then  known  that  when  a  piece  of  soft  iron  is 
placed  near  a  magnet  there  is  a  mutual  mag- 
netic attraction  which  tends  to  draw  them  to- 
£  ether.  This  fact  is  also  availed  of  in  the 
forse  telegraph  system  as  will  he  shown  in 
the  case  of  the  Morse  relay  and  sounder. 

To  obtain  the  flow  of  current  in  the  coil 
of  wire  required  to  magnetize  the  iron  bar, 
the  circuit  must  be  complete,  and  a  source  of 
electromotive  force  must  be  provided. 

An  electric  'circuit*  may  be  represented,  as 
in  Fig.  1,  by  a  line  or  wire,  W ;  battery,  B,  the 


Flc  I.—  Metallic  Circuit. 

thin  and  thick  lines  of  which  in  the  figure  con- 
ventionally represent  the  positive  and  negative 
plates  or  elements  of  a  primary  chemical  bat- 
tery. The  source  of  electromotive  force  in 
telegraphy  for  many  years  in  this  country  was 
the  ■bluestone*  or  "gravity*  battery,  the  ele- 
ments of  which  are  zinc  and  copper  in  a  solu- 
tion of  sulphate  of  copper  in  a  glass  jar.  These 
cells  arc  arranged  in  series;  two  or  three  for 
local  circuits  and  from  25  to  350  for  main  line 
batteries.  Of  recent  years  these  batteries  and 
the  bichromate  primary  batteries  employed  in 
Europe,  have  given  way  largely  to  storage  bat- 
teries and  dynamo  machines  as  a  source  of  elec- 
tromotive force. 

When  dynamos  arc  employed  they  are  in 
some  case*  designed  to  develop  atnuit  70  volts 
each.  Several  of  these  machines  are  connected 
in  series  so  that  by  tapping  the  machines  at 
different  points  an  electromotive  force  of  70, 
140.  JIO  volts,  etc.,  may  he  obtained  In  other 
cases  dynamo*  developing  70,  140.  300  volts, 
respectively,  art  employed.  Two  >cts  of  Mich 
machine*  arc  providi  d.  one  set  to  furnish  posi- 
tive polarity,  the  other  negative  polarity,  inas- 
much as  it  is  essential  in  the  practice  of  teleg- 
raphy to  utilize  currents  of  opposite  direction 
or  polarity;   instances  of   which   will  be   noted 


in  connection  with  the  descriptions  of 
and  quadruplex  telegraphy  in  this  art* 
Reverting  to  Fig.  I,  G  is  a  galvan 
an  instrument  to  indicate  the  presence 
electric  current  in  a  circuit,  ana  which 
structcd  on  the  principle  of  the  in< 
needle  of  needle  telegraph  systems  pre 
mentioned.  The  direction  of  the  cur 
the  circuit  is  assumed  to  be  from  the  i 
pole  of  the  battery  B  to  the  galvano 
and  back  to  the  negative  pole  of  tht  ■ 
The  key  K  affords  a  ready  means  of  •oj 
and  "closing,*  or  of  "tnaking*  and  *bn 
the  circuit.  When  the  key  is  closed,  or 
the  circuit  is  complete  and  current  flows 
the  key  is  *opcn*  or  up,  the  circuit  is  c 
broken,  and  no  current  flows  thereii 
ordinary  telegraph  circuit  without  instr 
is  indicated  in  Fig.  2.   This  is  termed  a 


Flo.  2.— Ground  Return  CucuiL. 

return  circuit.  A  circuit  like  that  in 
in  Fig.  1  is  termed  a  *  round*  or  x 
circuit.  In  the  case  of  a  ground  return 
the  earth  acts  virtually  as  though  it  ' 
wire  of  inappreciable  electrical  resistance 
plcting  the  circuit  from  end  to  end. 

In  the  Morse  tch  graph  system  : 
transmitted    electrically    from    one    »*-i 
another    by    the   opening   and    closing 
circuit,    or   wire,    by    means   of    the 
short   and   long   intervals,   which   acts  « 
the  Morse  relay  and  sounder  or  rcgisti 
cause    them    to    produce    sounds    or 
characters   corresponding   to  dots   and 
of    what    is   known    as   the    Morse   tel 
alphabet. 

In  Fig.  3  is  shown  theoretically  the 
tial    apparatus    of    a    Morse    telegraph 
ment    at    two   terminal    stations.    A,    Y, 
the  battery;  K  is  the  Morse  key.    5"  is 
core  or  bar,  arranged  in  the  shape  of  a 
shoe,    around    which    a    coil    of    fine    \ 
wound.     A  is  a  small  piece  of  iron, 
the     €armature,»     which     is    mounted 


.eft 


/.« 


Pic.  3. —  Morse  Telegraphy  Ca 

pivoted  lever   r.     A    retractile   sprii       J 
draws    the    armature    from    the    ei. 
core  .V  when  the  latter  is  dem 
play  of  the  lever  is  limited  by  ».1V  mm 
the   front   one  of   which  r.  is   a  c 
that  acts  as  a  key  for  a  local  circuit  w 
arc  included  small  battery  B'  and  the  i 
the  sounder  /.     The  relay  R  consists  i 
of  the  iron  core,  .S".  the  coil  of  win- 
lever  r.     It  also  has  devices  for  ; 
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f  the  armature  relative  to  the  ends 
re,  and  screw  posts   for  facilitating 
crions  of  the  wires  leading  into  and 
instrument.    (See  Fig.  5). 
bject    in    using   the    sounder  s'   in 
graphy  is  to  obtain  louder  sound  than 
able    with    the    Morse    relay.     The 
i  developed  in  a  given  electro-magnet, 
relay  or  sounder,  increases  with  the 
>f  current,  also  with  the  number  of 
of  wire  in  the  coils,  within  certain 
i   Lract,  up  to  the  point  of  magnetic 
of  the  iron,  the  resulting  magnetism 
proportional  to  the  product  of  the 
rcngth  in  amperes  by  the  number  of 
ns,  or  turns,  of  wire;  which  product 
the  "ampere  turns.*     Saturation  is, 
seldom  or  never  reached  in  the  mag- 
in  telegraphy.    Again,  with  a  given 
ive    force    the    current    strength    is 
proportional  to  the  resistance  of  the 
d  as  the  resistance  of  a  wire  of  given 
ncreases  directly  with  its  length,  the 
wire,  the  weaker  will  be  the  current, 
i  that  to  produce  the  clear,  loud  click 
linary  Morse  sounder,  about  .25  am- 
quired,  while  a  main  line  relay  will 
eely  with  .040  ampere    (40  milliam- 
o  operate  a  sounder  placed  in  a  main 
1,200  ohms  resistance  would  require 
.aotive  force  of  about  300  volts.     It 
re,  more  economical  and  in  other  ways 
employ  a  lower  electromotive  force, 
rolts  in  this  case,  and  a  relay  having 
is   of   finer   wire   than   the    sounder 
>.  30  B  &  S  gauge)  and  a  light  arma- 
designed  to  produce  a  large  volume 
which  relay  by  means  of  its  armature 
a  ttlogicaP  battery  is  then  caused  to 
sounder  as  indicated  in  Fig.  1. 
mder  is  constructed  on  the  same  prin- 
he  relay,  but  the  wire  with  which  it 
is  larger,  about  No.  24  B  &  S  gauge, 
mature  and  lever  are  heavier.    Since 
r  of  the  relay  controls  the  local  cir- 
i  sounder  it  follows  that  as  the  main 
sed  and  opened,  thereby  closing  and 
he    relay,    the    local    circuit    will    be 
:losed  and  opened,  by  which  actions 
>magnet  of  the  sounder  will  be  cor- 
fly    alternately    magnetized    and    de- 
i,  and  the  armature  lever  will  be  at- 
•  the   magnetism   and  withdrawn  by 
tile    spring.      The    motions    of    the 
hus    produced    cause    the    long    and 
ids  which  are  translated  into  letters 
habet  by  an  expert  operator.    When 
register  or  ink   recorder  is  used   in 
the   sounder   these   dots   and   dashes 
►sed   or   printed   on   strips   of   paper 
zh  the  message  may  then   be  trans- 
any  one  familiar  with  the  dot  and 
Plainly  many  more  relays  may  be 
the  main  circuit  than  are  shown  in 
t  is  not  uncommon  in  this  country 
or  40  relays  in  one  Morse  telegraph 
with  but  two  main  batteries,  one  at 
When  any  one  of  the  keys  of  a 
egraph  circuit  is  open  none  of  the 
keys    can    close    the    circuit,    and 
one  key  is  operated  all   the  relays 
le  wire  will  be  operated  concurrently, 
of   the  opening  and  closing  of  the 
that  key.     Any  attempt  to  operate 


two  keys  at  once  on  this  circuit  results  in  the 
clashing  of  signals.  Such  circuits  are  termed 
^single*  or  ^simplex,®  inasmuch  as  but  one 
message  at  a  time  can  be  sent  over  them.  This 
fact  distinguishes  simplex  from  multiplex  cir- 
cuits over  which  two  or  more  messages  can  be 
transmitted  simultaneously,  instances  of  which 
will  be  given  herein. 

The  arrangement  of  Morse  circuits  just 
described  is  termed  the  ^closed  circuit9  method 
of  operation,  from  the  fact  that  the  circuit  is 
normally  closed  with  current  on  the  line.  In 
Europe  the*  Morse  circuits  have  generally  been 
operated  on  what  is  termed  the  *open  circuit* 
plan,  which  consists  in  so  arranging  the  appa- 
ratus that  the  battery  shall  only  be  placed  to 
the  line  when  a  message  is  to  be  transmitted;  at 
other  times  the  battery  is  disconnected  from 
the  line.  For  this  purpose  a  key  with  front  and 
back  contacts  is  used,  similar  to  K  in  Fig.  12; 
battery  being  placed  as  there  shown,  and  the 
receiving  instrument  being  placed  in  the  circuit 
of  the  back  contact  at  jr  in  that  figure.  In  the 
open  circuit  method  battery  is  necessary  at 
every  station. 

Telegraph  Alphabets.—  The  American 
Morse  code  or  alphabet  which  is  in  general 
use  on  overland  Morse  telegraph  lines  in  the 
United  States  and  Canada  is  composed  of  dots 
and  dashes  and  of  combinations  of  dots, 
dashes  and  spaces.  Letters  made  up  partly  of 
spaces  are  termed  ^spaced*  letters.  The  let- 
ters C  and  R  are  instances  of  spaced  letters. 
(See  illustration  below).  Dots,  dashes  and 
spaces  are  formed  by  the  length  of  time  dur- 
ing which  the  key  or  other  transmitting  in- 
strument  may   be   held   closed   or   open;    the 
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i  dash 


1    BttUmatiuri  — — •  — - 

time  of  making  a  dot  heing  taken 
one  *timc  unit."  In  length  or  d  it  rat 
is  theoretically  equal  to  three  time  units. 
The  space  between  the  dements  of  a  non- 
spared  letter  is  equal  to  one  time  unit ;  the 
spare  between  letters  of  a  word  is  equal  to 
three  time  units;  the  space  between  words, 
to  five  time  units ;  the  interval  in  spaced  let- 
ters is  equal  to  three  time  units.  The  object 
of  the  framers  of  this  alphabet  in  utilizing 
spaces  in  some  of  the  letters  was 
the   length  of   the   letters   and   tht 


I  the 


alpha)*!.  It  was'  found,  howevc 
matic  telegraphy  that  the  use 
letters  iucr<a>iil  the  liability  to 
hence  an  alphabet,  known  as  the  Continental 
nr  Universal  Code,  was  adopted  in  Europe  in 
which  spared  biters  arc  not  used.  This 
alphalvt  is  now  employed  universally  in 
Mors*  telegraphy  outside  of  the  I'nited 
States  and  Canada.  The  American  Morse 
a  nil  Continental  Morse  alpha!  lets  or  codes 
are  Riven  on  preceding  page. 

Mors*  Telegraph  Apparatus  Manual 
Transmitting  Keys  -  -As  previously  intimated, 
the  characters  of  the  Morse  alphabet  are 
formed  by  the  manipulation  of  a  suitable  key. 
The  key  originally  employed  by  Morse  was  a 
cumt>crsome  piece  of  apparatus.  The  key  now 
employed  in  the  t'nited  States  could  not  well 
be  made  lighter.  Its  construction  will  readily 
lie   grasped   by   reference    to    Fig.   4,    A   steel 


and  is  insulated  therefrom    by  a  tart- 
bushing.     On  its  top  there   is   a  com 
cap.  termed  the  anvil,  carrying  a 
contact  point,  7,     A  small  stri|>  »• 
tends  out   from  the  cap.     At  a  noun  um 
under  side,  directly  altovc  the  <  7- 

levcr  1   is  provided  with  a  platinum  u  m 

termed  the  hammer.     A  curved  strip  «.. 
9,  the  "circuit  closer,1  is  pivoted  on 
6.     When  the  circuit  closer  is  i         a 
the  strip  projecting  from  the  cap  i.  ■* 
circuit,  regardless  of  the  opening  bo- 
anvil  and  the  hammer.    The  lever  1 
circuit  closer  9  arc  supplied  with        w 
finger  tips,  or  knobs,  by  which  1 
handled    freely   without   danger   of         w  a 
spring  adjustable  by  a  set  screw  ■>.  -*■ 
lifts  the   lever  1    from   the  anvil.    \ 
operator  is  about  to  "send .•  the  circii-  ■ 
must  be  first  pushed  out  from  7  so 
lever  when  operated  may  open  and  t~~ 
circuit ;  for  it  will  be  seen  that  when  thi 
mcr   is   brought   into  contact    with 
the  circuit   is  closed  at  that  point.    . 
is   employed  at   all   important  contacts  u 
of  its  durability  and  freedom  from  oa 
due  to  the  sparking  which  usually  occur, 
electric    circuits     are     broken.     The    ma 
operated  Morse  keys  employed  in  Great  Bi 
and    Europe    are    practically    similar    to 
shown  here,  but  they  are  larger  and  beam. 

Morse    Telegraph     Relay. —  The    eketre. 
magnet   which   Morse  first   employed  in 
raphy  weighed  over  300  pounds.    In  ISM.  -— 
ever,  the  weight  of  this  instrument  had  hn 
reduced  to  185  pounds.    Within  15  years  I 
that  time   many  improvements  had  1 
in    the  instrument   and    it    then   wi       ■ 
little   more  than    the  modern 
(typified  in   Pig.  5),  about  thin  r 
late  as  1867  relays  were  wound  to  1 
the  present   standard  resistance  of  i 

mem  is  about  150  ohms.    In  the  cix  J  < 
are    termed    "low    resistance*    relays   the 
arc   wound   to   37.5   ohms.    These  n      i 
utilized  in  a  number  of  instances  i        > 
relays  are  employed  on  one  circuit,  »  oa 
way  telegraph  lines  and  the  total  redt 
resistance  brought  about  by  their         n  ■ 
to  effect  a  very  beneficial  result  in 
tion  of  the  circuits  in  wet  and  f  * 

The  ohvious  explanation  of  this  •■       1  i- 
since    the   electric    current    seeks    • 
least  resistance,  the  lower  the  n  uxc 

wire  circuit  the  less  will  be  iLc  n 
the  current  to  escape  by  the  "leaks*  .- . 
where  foliage,  trees,  etc.,  touch  the  1     e. 


ject  through  tin 
M-.-urvl>  tin  lit-,  by  the  cLunps  ,hown  The 
right  leu  i>  M.unecttd  directly  to  the  metal 
base  b;   the   kit   leg  passe*   through   the   base 
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coils  are  covered  by  hard  rubber  sleeves, 
rmature  2  in  this  type  of  relay  is  a 
F  the  iron  lever  9A  These  relays  are 
d  in  two  ways;  either  by  drawing  the 
iway  from  the  armature  by  means  of 
rew  4,  or  by  means  of  the  retractile 
6  attached  to  the  armature,  the  tension 
ch  is  variable  by  the  winding  device  7. 
inding  screw  is  movable  toward  or  from 
ay  coils  by  aid  of  the  post  12  through 
the  supporting  piece  of  7  passes, 
lin  line  wires  are  connected  to  the  screw 
»,  8*,  from  which  small  wires  lead  to  the 
1'.  The  local,  or  sounder,  circuit  wires 
-ought  to  screw  posts  11',  11,  from 
posts  wires  lead  to  the  armature  lever 
to  the  front  contact  10.  The  object  of 
ay  being  to  repeat  or  relay  the  signals 
;  on  the  main  line  to  the  sounder,  the 
f  the  armature  lever  (which  latter  is 
i  at  3.  3').  should  not  be  large.  This 
>  regulated  by  the  front  stop  screw, 
,  the  stop  next  the  coils,  and  by  the 
top  screw,  which  is  insulated. 
egraph  Sounder. —  Many  different  styles 
nders  are  in  use.  A  well-known  form 
trated  in  Fig.  6.    In  this  B,  B  are  the 


S 


i 


+-  ig.  o.  —  Morse  Telegraph  Sounder. 

* 

posts;    1    represents    the    electromag- 

the  lever,  pivoted  on  the  support  4;  a 

adjustable   by   the   screw   5   gives   the 

i  of  the  lever  a  tendency  to  rest  on  the 

stop  6.    Magnetism  in  the  cores  draws 

nature   down,   and   with   it,   the   lever, 

tie  stop  7  meets   the  metal   support  8. 

se  is  designed  to  give  resonant  effects. 

used  on  primary  battery  circuits  these 

:s   are  wound   to   4  ohms;   when   em- 

on    dynamo    circuits    they    are    often 

to  20  and  40  ohms. 

'graph  Transmitters. —  With  the  object 

ining  a  simple  and  speedier  method  of 

tting    the    characters    of    his    alphabet 

he     manually     operated     key     method, 

devised    several    mechanical    arrange- 

One  of  these  consisted  of  a  plate  of 

or    wood    on    the    surface    of   which 

aced  in  a  vertical  row  short  and  long 

if  metal,   corresponding  to   the   letters 

alphabet    These   strips   were   all   me- 

r  connected  under  the  plate  by  a  wire 

ed   to   the  battery,   relay  and   ground. 

e  wire  was  connected  by  an  insulated 

a  metal  stylus.    This  stylus  was  held 

land  of  the  operator  and  in  transmit- 

nessage  he  would  run  the  point  of  the 

iver   the  metal   strips   representing  the 


given  letters,  thereby  closing  and  opening 
the  circuit,  in  a  manner  corresponding  to  the 
manual  transmission  of  the  letter.  Another 
somewhat  similar  device,  also  due  to  Morse, 
consisted  of  a  metal  cylinder  on  the  surface 
of  which  the  characters  of  the  Morse  alphabet 
were  arranged  in  a  practically  similar  way. 
A  keyboard  .was  arranged  over  this  cylinder 
and  the  depression  of  a  key  brought  a  metal 
brush  into  contact  with  the  cylinder.  At  the 
same  time  the  cylinder  was  caused  to  make  a 
partial  revolution.  The  characters  on  the  cyl- 
inder being  connected  to  the  line,  and  the  brush 
to  the  earth,  the  foregoing  described  actions 
resulted  in  the  transmission  of  Morse  charac- 
ters. These  transmitters  did  not  go  into  wide 
use  at  that  time,  but  within  the  past  four  or  five 
years  a  keyboard  transmitter,  termed  the  aYct- 
mari*  transmitter,  which  is  a  much  improved 
form  of  the  Morse  cylinder  transmitter,  has 
been  largely  adopted  by  telegraph  operators  in 
this  country.  The  employment  of  this  device 
was  no  doubt  encouraged  by  the  recent  em- 
ployment by  operators  of  the  typewriters  as  a 
means  of  transcribing  received  messages,  which 
gave  the  receiving  operator  an  advantage  over 
the  sending  operator  who  could  only  send  from 
30  to  40  words  per  minute  at  best  speed.  By 
means  of  the  keyboard  transmitter  a  speed  of 
transmission  approaching  the  speed  of  tran- 
scription by  the  typewriter  is  obtained.  This 
use  of  the  typewriter  was  accompanied  by  a 
new  arrangement  of  the  sounder,  which  is  now 
placed  in  a  box,  or  resonator,  mounted  on  an 
adjustable  rod  that  brings  the  sounder  in  close 
proximity  to  the  ear  of  the  operator. 

Lightning  Arresters. —  Lightning  discharges 
tend  to  follow  telegraph  wires  into  cables 
across  rivers,  and  into  the  telegraph  offices, 
causing  damage  to  the  cables  and  instruments. 
Damage  is  sometimes  caused  also  by  the  con- 
tact of  telegraph  wires  with  electric  light  and 
power  wires.  To  prevent  as  far  as  possible 
damage  from  these  causes,  lightning  arresters 
and  fuses  are  placed  at  points  just  outside  of 
cables  and  at  points  where  the  wires  enter 
offices.    A  combination  lightning  arrester  and 


PlC. 7.— Lightning  Arrester  and  Fuse  Wire. 

fuse  wire  is  shown  in  Fig.  7.  F  is  a  small 
fuse  wire  carried  on  a  strip  of  mica  m  which  is 
tipped  with  metal  at  each  end,  and  held  by 
metal  clips  n'  n'.  C  represents  two  small  blocks 
of  carbon  separated  by  a  thin  sheet  of  mica, 
and  held  in  position  by  metal  tension  springs 
n  n.  The  left-hand  block  is  connected  to 
ground  at  the  post  G;  the  right-hand  block  is 
connected  to  the  screw  A  from  which  a  wire 
leads  to  the  apparatus.  The  line  wire  is  con- 
nected to  the  screw  L.  A  strong  current  pass- 
ing through  the  fine  wire  F  will  fuse  it;  a 
lightning  discharge  will  jump  to  ground  by 
way^  of  the  carbon  blocks;  in  either  case  pro- 
tecting the  cable  or  instruments. 

Automatic  Telegraph  Repeaters. —  The 
function  of  a  Morse  automatic  repeater  is  to 
take,  as  it  were,  the  message  from  one  wire 
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and  "relay*  it  to  another  wire  without  the  in- 
tervention of  an  operator.  Some  of  the  rea- 
sons that  render  repeaters  necessary  are,  first, 
that  the  resistance  of  the  wire  increases  di- 
rectly with  its  length,  which  tends  to  a  diminu- 
tion of  current  strength;  second,  the  escape  of 
current  from  the  line  wire  at  points  where  it 
makes  contact  with  trees  is  greater  on  a  wire 
of  high  resistance  than  one  of  Low  resistance 
(sec  Relays);  third,  the  speed  of  signaling 
decreases  as  the  electrostatic  capacity  is  in- 
creased and  this  capacity  increases  with  the 
length  of  the  wire.  Hence  it  is  found  desirable 
in  practice  to  limit  the  direct  length  of  a  tele- 
graph circuit  to  a  maximum  of  about  500 
miles  in  this  country. 

The  apparatus  and  circuits  of  an  automatic 
telegraph  repeater  at  an  intermediate  station 
are  outlined  theoretically  in   Fig.  &    This  is 
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Flo.  8. — The  Toyc  Repeater. 

known  ai  the  *Toye*  repeater,  which  was  at 
one  time  much  in  use,  and  is  chosen  for  illus- 
tration because  of  its  comparative  simplicity. 
It  may  be  noticed  that  relay  R  controls  the 
•continuity  preserving0  transmitter  T  by  means 
of  its  armature  lever  m,  and  local  batterv  b; 
while  relay  R'  controls  V  by  means  of  lever 
m'  and  battery  b'.  Also  that  transmitter  T 
controls  the  western  main  circuit  at  x;  while 
7'  controls  the  eastern  circuit  at  .r\  In  prac- 
tice V  is  the  ■opposite*  transmitter  to  relay  Rt 
and  T  is  the  ■opposite"  transmitter  to  /?'.  In 
the  operation  of  an  automatic  repeater  the  de- 
sideratum is  automatically  to  keep  the  ■oppo- 
site* transmitter  passive  while  its  circuit  is 
being  repeated  into,  in  shop  phrase.  The  oper- 
ation of  the  Toye  repeater  is  as  follows:  As- 
sume that  the  East  is  sending  to  the  West. 
When  the  eastern  operator  opens  his  key, 
thereby  opening  the  eastern  circuit,  relay  R 
opens,  as  in  the  figure.  This  opens  transmitter 
T.  and  in  consequence  the  western  circuit  is 
opened  at  x.  At  the  instant,  however,  that  the 
western  circuit  is  opened  at  jr.  the  circuit  which 
includes  the  relay  R'  and  main  battery  MB'  is 
closed  via  the  lever  of  T,  through  a  resistance 
Rh  equal  to  that  of  the  eastern  circuit.  As 
this  transposition  or  substitution  of  circuits 
maintains  the  current  pacing  through  relay  R' 
at  the  same  strength  as  before  the  change  of 
circuit*  was  made  that  relay,  and,  conse- 
quently, the  tran>mittcr  V  remains  closed.  In 
this  way  the  "opposite"  transmitter  is  auto- 
matically kept  passive.  When  the  eastern 
operator  again  closes  his  key,  relay  R,  and  in 
turn  7\  are  likewise  closed,  resulting  in  the 
closing  of  the  western  circuit  at  x.    When  the 


West  sends  to  the  East  the  descri! 
are  reversed. 

Among  the  other  automatic   renr** 
in   use   may  be   mentioned,   the    '. 
Neilson,  the  Wciny,  the  Mavcr-G««u 
Atkinson,  the  Ghegan  and  the  Var 

Automatic     Telegraph     Sys 
matic  telegraphy  consists  of  arra 
apparatus  whereby  Morse  character  **c 
mittcd  at  a  rate  of  speed  ranging  fr 
2,000  or  3,000  words  per  minute.    As 
of  speed  by  hand  transmission  of  Mor» 
actcrs  is  from,  say,  15  to  40  words  per 
it  is  obvious  that  by  the  use  of  a  rapt* 
matic    system   many   more    mess;      s 
transmitted   over   one   wire   in   -   , 
than   by   the   manual   method;    and  wi 
cost  of  construction   and   maintenance  > 
wires  is  a  large  portion  of  the  ext 
telegraph   equipment,   if   evervthii      «m 
equal,    the    advantage    would    he 
favor  of  the  automatic  systems.    Eui,  . 

?uently  happens,  everything  else  is  not 
n   the  first  place,  every'  message  ! 
automatic  Morse  system  has   to  bt 
prepared    for    transmission    by    the   . 
machinery,   and   every  message   recm«i 
be  transcribed  manually  before  its  defiv 
the   addressee.    This   involves    a   larger 
of  operatives  than  is  necessary'  to  ham 
equal    number    of    messages    manually. 
is  also  greater  delay  in  the  handli       af  s 
sage  by   reason  of   the  addition*. 
clerks    through    whose    hands    it        »i 
There  is  for  the  same  and  other  rea» 
liability   to   errors   by   automatic   tr« 
than    by    manual    transmission.     Net  en 
certain  automatic  systems,  like  the  Whea 
for  instance,  are  found  of  much  utility. 

There  are  two  general  types  of 
telegraph     systems,     namely,     ch 
matic  and  ink  recording,  or  embu»M 
matic  systems.    The  former  relates 
in   which   electrochemical   action   piu 
records  of  the  signals,  the  latter  to  sy»* 
which,  as  the  term  implies,  the  signals  a 
corded  by  ink  recorders. 

Chemical  Automatic  Telegraphs.—, 
time  in  Europe  and  in  the  United  States 
ical  automatic  telegraph  systems  were 
employed  in  commercial  telegraphy,  but 
present  time  its  use  is  confined  almost 
sively  to  recording  signals  in  police,  fire 
and   similar   systems.     (See    Electmc  S 
ing).    The  message  for  transmit      n 
ical  telegraphy  is  usually  prcpareu        ~* 
ing,  in  a  paper  strip,  holes  correspOu 
characters  of  the  Morse  alphabet.     < 
is  then   drawn  over  a  metal   roller  «— 
rests  a  steel  needle  or  brush;  the  n< 
the  roller  being  made  a  part  of  the 
which  there  is  a  primary  battery  or  o 
able    source    of    electromotive    frt 
paper   is   drawn  along,   the   nee 
drops  into  the  holes  in  the  pai 
tact  with  the  roller  and  compUu. 
In   this   way  current  pulsations  w. 
in  duration  to  dots  and  dashes  are 
the  wire.    At  the  receiving  stati* 
practically    similar    arrangement.    ^ 
the  perforated  paper  is  not  used  t 
a  strip  of  paper  that  has  been  i 
chemical  solution  is  drawn  over  «  •< 


TELEGRAPHY 


stone  Automatic  Telegraph  —  This 
wording  system.  lis  apparatus  con- 
perforating  machine  by  which  mes- 
prepared  for  transmission ;  a  Irons- 
ich  utilizes  the  perforated  paper  to 
nessages  thus  prepared,  and  a  ri- 
ch,  being   actuated  by  the   electrical 


he  perforator  consists  of  small  hol- 
ers with  keen  edges,  in  close  prox- 
irhich  the  paper  to  be  perforated  is 
pass.  Three  discs,  connected  with 
iders  and  representing  the  dot,  dash 
.  are  depressed  by  the  stroke  of  a 
the  hands  of  an  operator  ivith 
that  holes  of  a  certain  order  are 
n  the  paper.  Thus  when  the  dot 
iressed,  three  vertical  holes  are  cut: 
dash  disc  is  depressed  two  vertical 
horizontal  holes  are  cut,  and  when 
disc  is  depressed  one  central  hole  is 
Jly  as  shown  at  the  left  of  Fig.  9. 
vnilter'  in  its  operation  takes  the 
he  operator's  hand  and  formulates 
lashes  with  an  accuracy  superior  to 
peed  10  to  15  times  greater  than  the 
rt  operator  can  attain.  That  por- 
e  transmitter  apparatus  actually  em- 
transmitting  signals  is  outlined  in 
'.'  L  arc  vertical  rods  attached  at 
r  ends  to  crank-levers  A'  A,  respec- 
means  of  adjusting  screws  F,  F,  L' 
he  left  of  L  a  distance  equal  to  the 
ween  any  two  horizontal  central 
le  paper.    The  crank-levers  are  pro- 
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.  horizontal  connecting  rods  H,  H', 
aids  of  which  pass  through  holes  in 

pivoted  lever  M  and  through  sup- 
eevcs  xx.  H,  H'  are  provided 
s  C,  C  which  at  certain  times  alter- 
age  with  ends  P'  D  of  lever  M  and 
i  over.     The   springs  s  s'  give  the 

a  constant  tendency  upward,  but 
ird  motion  is  checked  by  the  pins 
le  rocking  beam  V,  which  by  suitable 

within  the  box  on  which  the  ap- 

supported  is  given  a  rocking  mo- 
:n  the  right  end  of  the  beam  moves 
e  spring  j'  causes  rod  L  to  follow 
i  at  the  same  time  the  connecting 
ihes  the  strip  P'  on  M  against  the 
tact  2  on  a  metal  strip  N;  while 
ly  the  end  D  of  M  is  brought  into 
th  the  lower  contact  3  on  a  metal 
The  positive   pole  of   a  battery  B   is 

strip  P,  the  negative  pole  to  strip 
jround"  is  connected  with  the  lower 


end  D  of  M;  the  line  wire  to  the  upper  end  P"; 
D  and  P"  being  insulated  from  one  another. 
The  lever  M  is  really  a  pole-changing  key 
and  the  rods  and  levers  simply  displace  the 
Operator's  fingers,  causing  that  key  to  reverse 
the  poles  of  the  battery.  In  the  present  posi- 
tion of  M  in  the  figure  the  negative  pole  of 
the  battery  is  placed  to  the  line.  The  per- 
forated paper  is  shown  by  a  single  line  and 
the  rod  L  has  passed  through  a  hole  in  the 
paper.  A  revolving  star- wheel  W  meshes 
with  the  central  rows  of  holes  in  the  paper 
and  draws  it  along  at  a  uniform  rate  of  speed. 
Assuming  there  is  another  hole  in  the  paper 
immediately  opposite  that  one  through  which 
L  has  just  passed,  when  the  lever  L'  moves 
upward  it_  will  pass  through  that  bole,  the 
paper  having  been  moved  forward  by  the 
star-wheel  just  enough  to  bring  the  hole  op- 
posite L'.  At  the  same  time,  by  the  down- 
ward motion  of  L  the  collet  C  has  been  with- 
drawn, giving  collet  C  on  H"  free  scope  to 
push  D  against  its  right  contact,  4,  and  P' 
against  the  contact  1  which  it  will  be  seen 
reverses  the  polarity  of  the  battery  to  line. 
If  a  succession  of  dot  holes  were  punched 
on  the  paper,  a  succession  of  short  positive 
and  negative  currents  would  pass  over  the 
line.    When,  however,  a  set  of  diagonal  holes, 


.  of  L  it  will  pass  through  the  hole, 
pushing  end  P'  of  Af  to  the  right,  but  at  the 
following  upward  movement  of  /.'  it  meets 
the  paper  at  a  point  opposite  the  hole  through 
which  L  had  just  passed  and  its  further  up- 
ward motion  is  arrested.  Hence  M  is  not 
pushed  over  and  the  battery  is  not  reversed. 
At  the  next  upward  movement  of  L  its  motion 
is  similarly  arrested  and  the  polarity  of  the 
battery  is  still  unchanged,  until  at  the  next 
upward  movement  of  L  it  comes  opposite  and 
passes  through  the  hole  M,  causing  die  collet 
C  to  push  D  against  contact  4,  thereby  revers- 
ing the  poles  of  the  battery  to  line.  This  delay 
in  the  reversal  of  the  battery  is  sufficient  to 
make  an  appreciable  difference  in  the  length  of 
the  signal  recorded,  and  constitutes  a  dasb. 
The  effect  of  these  different  actions  is  that, 
depending  on  the  position  of  the  perforations 
in  the  paper  strip,  dots  and  dashes  are  trans- 
mitted by  the  pole-changer  M . 

The  Wheatstone  automatic  receiver,  or  ink 
recorder,  consists  of  a  polarized  relay  (see 
Polar  Duplex  in  this  article),  the  armature 
lever  of  which  is  extended  at  a  right  angle  at 
its  upper  end,  and  this  extension  at  certain 
times  is  caused  to  impinge  against  a  light  rod 
pivoted  at  one  end.  On  the  end  of  this  rod 
is  a  small  circular  disc,  the  lower  portion  of 
whose  periphery  is  immersed  in  an  ink  well; 
an  upper  portion  of  its  periphery  is  placed 
very  near  the  stiff  paper  tape  previously  men- 
tioned. The  axle  of  this  disp  is  given  a  slight 
tension  away  from  the  paper.  When,  however, 
a  current  of  positive  polarity,  designed  to  re- 
cord a  dot  or  dash  on  the  paper,  actuates  the 
polarized  relay,  its  extended  armature  lever 
presses  against  the  axle  of  the  disc  causing  it 
to  deposit  a  mark  on  the  moving  paper  tape. 
A  negative  current  causes  the  withdrawal  of 
the  disc  from  the  paper.  The  positive  current 
in  this  system  is  termed  a  "marking0  current ; 
the  negative  current  a  "spacing^  current,  when 
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it  is  operated  by  the  "double  current0  or  re- 
versal of  polarity  method;  to  which  further 
reference  will  he  made  in  connection  with  Du- 
plex Telegraphy,  also  in  this  article.  The 
circular  disc  is  kept  in  rotation  by  simple  clock- 
work mechanism  and  thus  constantly  renews  its 
supply  of  ink.  The  paper  strip  is  drawn  for- 
ward at  a  desired  rate  by  rollers  operated  by 
mechanism  within  the  box. 

The  Whcatstone  automatic  telegraph  may 
be  worked  duplex  by  using  a  differentially 
wound  relay  and  the  other  necessary  appa- 
ratus of  a  duplex  system.  When  worked  as 
a  duplex  it  gives  a  wire  of  moderate  length, 
in  which  there  are  no  very  long  submarine  or 
underground  cables,  a  capacity  of  from  200  to 
350  words  in  each  direction.  On  a  1,000-mile 
duplex  circuit,  such  as  from  New  York  to 
Chicago,  with  one  repeater  station  at  Buffalo, 
a  speed  of  about  125  words  per  minute  in 
each  direction  is  now  obtainable. 

Writing  Telegraph  Systems. —  Writing 
or  automatic  telegraph  systems  transmit  and 
record  facsimiles  of  letters  or  characters  while 
they  are  being  formed  by  the  stylus  or  pen  in 
the  hand  of  the  operator.  The  first  to  produce 
a  writing  telegraph  system  was  probably  Mr. 
A.  E.  Cowper,  of  England,  who  employed  in 
the  operation  of  his  system  the  principle  of 
the  parallelogram  of  forces,  whereby  by  com- 
pounding the  movements  of  a  point  in  two  di- 
rections, the  one  at  an  angle  to  the  other,  the 
actual  movement  of  the  point  is  the  resultant 
of  the  two  movements.  The  Telautograph 
(q.v.)  also  operates  on  this  principle.  In  the 
Cowper  system  the  receiving  pen  depends  for 
its  movements  upon  variations  of  the  magnet- 
ism of  two  electromagnets  placed  at  right 
angles  to  one  another,  which  variations  produce 
changes  in  their  magnetic  fields,  to  which 
changes  an  armature  carrying  the  receiving  oen 
is  free  to  respond.  The  magnets  arc  placed  in 
separate  circuits.  The  variations  in  the  mag- 
netic strength  of  the  magnets  are  caused  by 
variations  of  the  current  strength  in  their  cir- 
cuits, which  variations  are  brought  about  by 
means  of  a  pencil  which  when  moved  by  the 
operator  in  the  act  of  writing  is  caused  to 
switch  resistance  coils  in  and  out  of  the  re- 
spective circuits. 

Duplex  Telegraphy. —  This  consists  in  the 
sending  of  two  messages  over  one  wire  in 
opposite  directions  at  the  same  time.  Since 
on  an  ordinary  Morse  telegraph  circuit  it  is 
not  possible  to  send  more  than  one  message 
at  a  time  over  a  wire,  it  is  essential,  in  order 
to  make  duplex  telegraphy  possible,  that  the 
signals  transmitted  from  the  sending  station 
shall  not  interfere  with  the  signals  to  be  re- 
ceived at  that  station.  The  receiving  instru- 
ments must,  therefore,  be  so  constructed  or 
mi  placed  that  while  ready  to  respond  to  all 
"ignaW  from  the  distant  station  they  shall  not 
rr spend  to  signal. s  from  the  near  or  home  sta- 
in m.  These  requirements  arc  met  in  two  ways 
in  practice;  one  method  being  known  as  the 
'■differential.11  the  other  as  the  "bridge"  method. 
The  differential  plan  is  used  almost  exclusively 
<>n  land  line  duplex  telegraphy;  the  bridge 
plan  i*  utilized  exclusively  on  long  submarine 
cable  telegraphy.  The  "differential1*  plan  avails 
of  the  fact  that  if  a  soft  iron  bar  or  core,  B 


Fig.  10,  be  wound  with  two  coils  « 
oppositely  wound  as  shown  —  a  curr 
battery  b  will  flow  in  opposite  di recti 


Pig.  10.— Theory  of  Differential 

the  iron  bar,  and  as  each  current 
up  opposite  magnetic  poles  in   the  «■ 
current  will  neutralize  the  other  and 
nctic  effects  will  be  produced  in  the  « 
however,  another  battery  or  source  of  c 
motive  force  should  be  placed  in  the  di 
wire  1  at  its  distant  or  right-hand  end,  a  *> 
amount  of  current  will  flow  in  coil  1 
coil  2,  and  in  consequence  the  core 
magnetized    to    a    degree    dependii 
difference  in  the  strength  of  current*  <M>i 
the  respective  coils ;  hence  the  term  diffe 
and  a  relay  wound  in  this  way  is  te 
differential  relay.    The  theory  of  the  '■»■* 
plan  is  outlined  in  Fig.  11.    The  battery, 


s~:* 


Pic.  11.— Theory  of  Bridge 


wires  1  and  2  remain  as  before,  but  the 
bar  B  is  now  connected  between  them  ai 
wound  with  but  one  coil,     a',  b'  are  mil 
resistance,    termed   the   arms   of    the        i 
(Whcatstone  bridge).    Assuming  the  n 
of  wires  a,  b'  and  wires  1  and  2  to  L* 
the  electric  pressure  due  to  battery  6. 
terminals  of  the  bridge  wire,  will  be  < 
opposite,   and   hence   no   current   will 
the  bridge  wire. 

There    arc    two    systems    of    du] 
raphy   in   use   in    this   country  and  « 
namely,  the  "Stearns**  duplex  and  the    r< 
duplex,  and  these  combined  comprise  the 
«on  *QuadruplcxfM   described  later. 

The    Stearns    Duplex.— The   Stea 
plex   is  operated  by   increment  and  < 
of  current   on   the  line,  virtually  as  Uk 
Mofnc   system   is   operated,   namely,  br 
inn    a    current    over    the    line    to    ad 
distant   relay,  which  attracts  its  a nnat **»■.. 
by  n  moving  the  current  from  the 
upon    tlu    armature    is    withdrawn    «, 
tractile  spring      The  near  or  home  M 
prevented    I  mm    affecting    the    near   r 
winding  the   relays  differentially.     The 
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Jtearns  duplex  is  shown  in  Fig.  12, 
^presents  the  apparatus  at  two  sta- 
and  B.  The  relays  M,  M\  are  wound 
»  coils  in  opposite  directions  around 
;  one  of  the  coils  of  each  relay  being 
I  to  the  main  line  and  the  other  to  a 
or  resistance  coils,  R,  R'.  K  and  K' 
itting  keys.  When  key  K  is  closed 
i  positive  electromotive  force  to  the 
in  key  K'  is  closed  it  puts  a  negative 
>tive  force  to  the  line.  When  the 
^open®  the  line  wire  is  placed  to 
Since  the  battery  current  will  di- 
*reen  the  two  coils  of  the  relay  in 
n  to  the  resistance  of  the  circuits 
to  each  coil,  a  means  must  be  pro- 
make  those  circuits  of  equal  resist- 
lerwise  unequal  currents  will  flow 
the  coils  and  the  relays  will  be  oper- 
the  home  battery.  It  is  the  function 
heostats  R  to  provide  a  resistance 
that  of  the  main  line  and  the  main 
1,  of  the  distant  relay,  so  that  there 
a  balance.*  In  the  figure,  key  K 
sed  and  key  K'  open,  a  current  flows 
ted  by  the  arrows  from  A  to  B.  As 
•rents  are  flowing  in  opposite  direc- 
und  the  core  of  relay  M  its  armature 
:racted.  On  the  other  hand,  as  there 
:t  path  for  the  current  at  B  to  earth, 
back  contact  of  key  K',  no  current 
will  flow  through  coil  2  of  relay  M* . 
ntly,   the  core  of  M!  is  magnetized 


juaa. 


PlG,  12.— Theory  of  Steams  Duplex. 

acts    its    armature    a'    as    shown.     If 

K'  should  be  closed  this  would  add 

,   negative   polarity   to   the   main   line 

naking  200   volts    on    the    main   line, 

vould  place  only  100  volts  to  the  arti- 

coil  at  B,    Hence  double  the  amount 

it  will  flow  in  the  line  coils  1,  of  each 

,t  flows  through  the  artificial  line  coils 

Thus  the  armature  a'  of  M'  is  now 

and  armature  a  of  M  continues  to 

ted. 

?olar  Duplex. —  This  system  also  em- 
Terential  wound  relays,  transmitting 
.  main  and  artificial  lines  similar  to 
the  Stearns  duplex  and  for  the  same 
but  the  type  of  transmitting  keys  and 
different  in  the  two  systems. 
elay  employed  in  this  system  is  termed 
td  relay  (£.  £',  Fig.  13)  and  is  based 
act  that  unlike  magnetic  poles  attract 
tier,  and  that  like  poles  repel  one  an- 
Tien  if  one  pole  of  a  bar  permanent 
\9  say  its  north  pole  N,  be  so  pivoted 
ay  move  freely  toward  the  south  pole 

L.  26—22 


s  of  an  electromagnet  E,  it  will  follow  that 
by  changing  the  direction  of  the  current  flow- 
ing in  the  coils  of  the  electromagnet,  the  per- 
manent magnet  a  will  oscillate  between  the 
poles  in  response  to  the  changes  of  polarity  in 
the  electromagnet.  If  the  permanent  magnet 
a,  which  is  virtually  the  armature  of  a  polar- 
ized relay,  be  given  control  of  a  local  circuit 
containing  a  sounder  D  and  battery  b,  it  may 
be  caused  to  record  signals  in  a  manner  prac- 
tically similar  to  that  in  which'  the  Stearns' 
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Pic.  13.— Theory  of  Polar  Duplex. 

relay  records  them.  It  is  only  necessary  to  pro- 
vide a  pole-changing  key  F  F'  to  reverse  the 
direction  of  the  current  flowing  in  the  line,  to 
bring  about  this  result.  Fig.  13  represents  in 
theory  the  circuits  and  apparatus  of  a  differ- 
ential polar  duplex ;  the  apparatus  and  arrange- 
ment of  circuits  at  the  terminal  stations  A  and 
B  being  indicated.  When  the  c<pole-changer* 
F  is  €closed*  as  at  A,  a  positive  pole  of  a 
battery  is  placed  to  the  line  and  the  direction 
of  the  current  is  as  indicated  by  the  arrows. 
When  the  key  F  at  B  is  closed,  a  negative 
pole  of  a  battery  is  placed  to  the  line.  In  these 
positions  of  the  keys  the  direction  of  the  cur- 
rents in  the  main  and  artificial  lines  is  as  shown 
by  the  arrows,  and  the  relays  at  both  ends  of 
the  line  are  recording  a  signal,  the  sounders 
being  attracted.  This  is  due  to  the  fact  that  an 
excess  of  current  is  flowing  in  the  line  coils  of 
each  relay  in  a  direction  to  produce  magnetic 
poles  in  the  cores  of  the  relays  as  marked.  If 
now,  for  instance,  the  key  F'  at  B  should  be 
opened  the  effect  would  be  to  place  a  positive 
pole  of  the  battery  to  the  line.  The  effect  of 
this  is  that  each  end  of  the  main  line  is  placed 
at  equal  and  like  potentials,  and  hence  no  cur- 
rent flows  over  the  main  line  or  in  the  main 
line  coils  of  the  relays.  A  positive  current 
from  the  battery  at  A  with  a  strength  of 
say  1  will  still  flow  through  artificial  line  coil 
at  A,  but  in  a  direction  which  will  reverse  the 
previous  polarity  of  the  core;  consequendy  the 
armature  a  of  the  relay  is  attracted  to  the  left 
side  and  the  local  circuit  of  sounder  D  is 
opened.  An  examination  of  the  conditions  will 
show  in  every  case  that  when  the  pole-changer 
at  either  end  is  opened  or  closed,  the  local 
circuits  controlled  by  the  armature  of  the  dis- 
tant relays  will  also  be  ^opened*  or  ^closed.* 
From  which  it  follows  that  dots  and  dashes 
may  be  transmitted  from  both  ends  of  the 
line  simultaneously  by  a  proper  manipulation 
of  the  pole  changers. 

The  instrument  C  C  shown  at  A  and  B  is 
an   electrical  condenser.     It  performs   a   very 
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useful     function     in     duplex     and     quadru- 

f)lcx  telegraphy  as  follows.  The  artificial 
ine  coils  R  R  which  are  used  to  'balance* 
with  are  usually  composed  of  spools  of  fine 
German  silver  wire,  wound  double,  or  non- 
inductively,  so  that  they  may  not  possess  any 
perceptible  magnetic  e  fleet  or  inductance. 
These  coils  have  no  static  capacity.  The  main 
line  it  is  known  docs  possess  static  capacity. 
Hence  at  the  moment  of  charging  and  dis- 
charging the  .line  there  is  a  momentary  inrush 
and  outrush  of  current  into  and  from  the  line 
greater  than  that  due  to  the  ohmic  resistance 
of  the  line.  This  would  produce  a  momentary 
inequality  in  the  current  in  the  coils  of  the 
relays  unless  equal  capacity  were  given  to  the 
artificial  line.  This  is  done  by  adding  the 
condensers  C  C  to  the  artificial  line.  These 
condensers  are  adjustable  and  by  means  of 
metal  plugs  more  or  less  capacity  may  be  added 
until  a  static  balance  is  obtained.  The  rheo- 
stats are  also  adjustable  in  order  that  the  re- 
sistance balance  may  be  readily  obtained. 

The  Quadruples  (Edison).— The  Stearns 
duplex  depends  for  its  operation  upon  the  in- 
crease or  decrease  of  the  strength  of  current  on 
the  line,  regardless  of  the  direction  (polarity) 
of  the  current,  whilst  the  polar  duplex  depends 
upon  changes  in  the  direction  of  the  current  re- 
gardless of  current  strength.  In  the  operation 
of  the  Edison  quadruplex  system  both  of  these 
principles  are  combined  on  one  wire;  the  in- 
struments used  being  the  transmitting  key 
(transmitter)  and  Morse  relay  (the  neutral 
relay)  of  the  Stearns  duplex,  and  the  pole- 
changer  and  polarized  relay  of  the  polar  duplex. 
The  relays  arc  wound  differentially  for  the 
purpose  stated  previously  and  rheostats,  con- 
densers, etc.,  are  employed,  as  in  the  duplex 
systems  described.  In  the  Stearns  duplex,  when 
tne  transmitter  is  open  there  is  no  electro- 
motive force  to  the  line,  the  wire  in  that  case 
being  placed  directly  to  ground.  Since  the 
polar  duplex  depends  for  its  operation  upon  the 
reversal  of  polarity,  provision  is  made  for 
this  requirement  in  the  quadruplex  by  so 
arranging  the  connections  of  the  transmitter 
K  that  when  the  latter  is  *open"  a  small  por- 
tion, 1,  of  battery  B  is  left  in  the  circuit  to  be 
operated  by  the  pole-changer  PC.  When  K  is 
closed,  the  full  battery  B  is  reversed  by  the 
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Pig.  14.— Theory  of  Eduon  Quadruplex. 

polo- chancer.  On  the  nther  hand,  when  the 
sm;ill  portio.i  1  'if  batten-  B  is  to  the  line,  and 
or.lv  a  weak  current  is  traversing  the  line,  the 
:.diiitfTiient  of  the  retractile  spring  is  such 
that  the  :irn.i,,:,r  ,i  i*  withdrawn  from  the 
core;  while.  wh>  m  the  key  K  is  closed,  and  the 


full  strength  of  batten*  passes  to  line,  lb* 
hire  is  attracted.     Both  stations  are  i 
equipped.  Thus  an  operator  may  mani 
K  and  the  consequent  increase  and  d. 
the   current   strength   will   operate   1 
neutral  relay  Ar.     But  the  operation  u*  ■ 
will  not  practically  affect  the  distant  ] 
relay  P,  inasmuch  as  tliat  key  does  Un 
the  direction  of  current  on   the  line     O 
other  hand  the  pole-changer   PC  w 
the  distant  polarized  relay,  but  will  um 
ate  the  distant  neutral  relay.     Thus  two 
sages  may  be  sent  in  opposite  direction*  at 
over  a  quadruplex  circuit;  this  systi 
fore,  giving  the  equivalent  of  four  «ua 
one.     The  three  wires  thus  gained  are 
aphantom*  wires. 

Many  details  of  apparatus  require* 
practice  arc,  for  lack  of  space,  omitted 
but  complete  details  of  these  svstems  are  | 
in  the  author's  ( American  Telegraohr 
Encyclopedia  of  the  Telegraph,*  frc  i 
work  a  number  of  the  diagrams  uscu 
article  are  reproduced  with  the  consent,  u 
publishers. 

Submarine  Cable  Telegraphy. — The  \ 
of   signaling   through   an    electrical   em 
is  inversely  proportional  to  the  pro*      ■.  <. 
electrostatic  capacity  and  the  resistance, 
capacity  and  resistance  of  a  conductor  incr 
directly    with    its    length.    The   capacity 
varies   with    the  material   comprising  tin 
sulating   medium    (see    Elettuc    Ghckx 
The  high   electrostatic  capacity  and  the 
length   of   submarine   cables   conduce  to 
signaling.     When    a    long   cable   is    conn 
with  a  source  of  electromotive  force  the  d 
is  communicated  to  the  distant  end  ahnos 
mediately,  but   the   amount   of   charge  at 
arriving  is  extremely  small  and  the  chan 
current  rises  slowly  thereafter  to  its  ma 
The  discharge  is  approximately  as  gra 
the  charge.    Hence  a  desideratum  in  su' 
telegraphy  is  a  receiving  instrument  tl 
respond    to   a    very     feeble     current.     !»■ 
weaker  the  current  required  the  shorter  ■ 
the  time  of  charging  and  discharging  the 
and  the  more  rapid  will  be  the  rate  of  si 
ing.    The   first   most    successful    reeei- 
strumcut  devised  for  this  work  was  1       » 
son  mirror  galvanometer  (sec  Galvj     jH] 
The   light    from  a   lamp  is   thrown       » 
mirror  and  the  light  is  reflected  bai* 
screen.    The  mirror  is  carried  on  a  susm. 
system   including   several   very   small 
needles,   which  arc  in   the  centre  of  *  w 
fine  wire,  the  coil  being  in  the  circuit  c 
cable.     Minute  pulsations  of  current  » 
needles  to  be  deflected  to  the  right  Ok  • 
cording  to  the  direction  of  the  currents. 
causes  the  spot  of  light  on  the  screen  tol 
fleeted  to  the  right  or  left.    A  deflects) 
right  constitutes  a  dash,  one  to  the  1< 
The  direction  of  the  deflections  is  n 
a   special    form   of   key    (K,   Fig.   u,  • 
sending   end    (a   tapper)    by  means  of  ' 
positive  and   negative  currents  may  be 
mitfrd.    The  mirror  receiver  gives  no  i 
<.f  tin-  mi ■>-:u,e,  the  signals  being  written 
by  the  operati-r  as  they  are  received. 

A  later  invention,  the  Siphon  recorder 
due  tn  Sir  \Vm.  Thomson  (Lord  Kelvin) 
lomo    this    objection.    This   instrument. 
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Fig.  15,  consists  of  a  coil  of  fine  copper 
which  is  suspended  between  the  poles 
werful  magnet,  M,  in  such  a  manner 
in  a  current  passes  through  the  coil  it, 
needles  in  the  mirror  galvanometer, 
place  itself  at  right  angles  to  the  lines, 
j  of  the  magnetic  field.    When  no  cur- 
flowing  in  the  coil,  two  small  weights, 
•nded  from  the  lower  end  of  the  coil, 
the  plane  of  the  magnetic  lines  ot 


in 


the  magnet.    A  siphon  C  consisting  of 
small  glass  tube  is  attached  to  the  coil 


15.  — Theory  of  Submarine  Cable  Telegraphy. 

e  wire.  The  lower  and  bent  end  of  the 
is  placed  directly  over  the  centre,  or 
ry  zero,  of  a  paper  ribbon  P.  The 
pole-changing  key  K  sets  up  momen- 
lsations  of  positive  and  negative  cur- 
rough  the  coil  the  movements  of  which 
le  lower  end  of  the  siphon  to  move  to 
;  or  other  of  the  zero  line  of  the  paper. 
>er  end  of  the  siphon  dips  in  an  ink-well 
by  an  ingenious  electrical  arrangement, 
wn  in  the  figure,  the  ink  is  caused  to 
it  at  the  lower  end  of  the  siphon  upon 
\v  strip  as  a  succession  of  very  fine  dots. 

is  not  needful  that  the  siphon  should 

he  paper  and  in   this  way   friction  is 

A  specimen  of  the  signals  as  recorded 

siphon  recorder  is  shown  at  the  top  of 

re. 

reasons    not    well    known    the    earth's 

potential  varies  at  different  parts  of 
h.  Hence  there  is  usually  a  difference 
ntial  between  the  terminals  of  a  long 
This  would  tend  to  produce  a  current 
sitive  receiving  instrument,  which  would 
it  to  the  detriment  of  signaling.  To 
lis  difficulty  a  condenser  p  is  placed  be- 
ne cable  and  the  earth.  This,  so  to 
>reaks  the  continuity  of  the  circuit  for 
inges  of  potential.  When  the  condenser 
charged  with  the  earth's  potential,  cur- 
ises  to  flow  into  the  cable  and  the  re- 
instrument  comes  to  zero.    The  changes 

earth's    potential    occur    comparatively 

-  from  maximum  positive  to  negative  in 

five     minutes.      Consequently     these 

are  scarcely  perceptible  on  the  receiv- 

rument.    The  quick  changes  of  poten- 

to  the   transmitter,  however,  produce 

i  of  charge  and  discharge  that  operate 

trument. 

f  submarine  cables  are  usually  du- 
the  "bridge"  method  of  preventing  the 
f  the  home  transmitting  key  upon  the 
eceiving  instruments,  being  employed, 
ficial   cable   consisting  of   strips  of  tin 


foil  arranged  to  give  resistance  and  capacity 
equal  to  the  actual  cable  is  employed  instead 
of  the  rheostats  and  condenser  used  for  the 
artificial  line  in  overland  duplex  telegraphy. 

Signals  are  now  usually  transmitted  over 
long  submarine  cables  by  automatic  trans- 
mitters somewhat  similar  to  the  Wheatstone 
transmitter;  the  messages  being  perforated 
in  advance  on  a  strip  of  paper.  A  speed  of 
about  40  words  per  minute  in  each  direction 
is  reached  on  some  of  the  newer  Atlantic  cables. 

Simultaneous  Telegraphy  and  Telephony. 
—  This  is  sometimes  erroneously  termed  acom- 
posite  telegraphy?  The  art  relates  to  telegraph- 
ing and  telephoning  over  one  wire  at  the  one 
time. 

When  a  telephone  receiver  is  inserted  in 
an  ordinary  telegraph  circuit  the  operation 
of  the  Morse  keys  deflects  the  diaphragm 
abruptly  and  produces  loud  noises  in  the  tele- 
phone which  render  the  reception  of  speech 
nearly  impossible.  Van  Rysselberghe.  of 
Belgium,  discovered  that  if  the  rise  and  fall 
of  the  telegraph  currents  were  made  gradual 
no  disturbing  sounds  would  be  heard  in  the 
telephone.  To  bring  about  this  result  he  in- 
troduced into  the  telegraph  circuit  a  combi- 
nation of  electromagnets  and  condensers, 
which  by  retarding  the  rise  and  prolonging 
the  fall  of  the  telegraph  currents  merely  in- 
flect the  diaphragm  of  the  telephone,  but  do 
not  produce  any  sound  thereby.  When  this 
result  is  obtained  the  telephone  currents  may 
then  be  superposed  upon  the  telegraph  cur- 
rents without  impairing  the  efficiency  of  the 
telegraph  signals.  Simultaneous  telegraphy 
and  telephony  is  now  in  successful  use  in  the 
United  States  on  a  large  scale;  two  telegraph 
circuits  being  operated  as  one  telephone  metallic 
(two  wire)  circuit,  on  circuits  up  to  400  miles 
in  length. 

Synchronous  Multiplex  Telegraphy.— It 
is  known  that  500  pulsations  of  electricity  per 
second  can  be  transmitted  on  an  overhead 
wire  of  moderate  length.  A  telegraph  oper- 
ator at  his  best  speed  is  not  capable  of  trans- 
mitting more  than  an  average  of  10  dots  per 
second.  Hence  it  was  thought  that  if  means 
were  devised  whereby  a  number  of  operators 
should  consecutively  be  given  exclusive  con- 
trol of  a  wire  for  brief  intervals  of  time  the 
same  wire  might  be  utilized  to  transmit  four, 
six  or  more  messages  at  practically  the  same 
time.  In  order  that  this  might  be  done  satis- 
factorily it  was  evident  that  the  correspond- 
ing transmitting  and  receiving  instruments 
at  the  near  and  distant  stations  should  be 
placed  in  connection  with  the  wire  at  identical 
instants.  This  entailed  the  construction  of  de- 
vices for  obtaining  exact  synchronism;  hence 
the  name  of  the  system. 

The  apparatus  for  obtaining  synchronism 
and  for  apportioning  the  wire  among  a  num- 
ber of  operators  consists  of  a  revolving  wheel 
at  each  end  of  the  telegraph  line,  the  wheels 
revolving  as  nearly  as  possible  at  a  uniform 
rate.  Each  wheel  is  driven  by  an  electric 
motor  whose  motion  is  controlled  by  a  vibrating 
reed  at  each  station,  which  reeds  are  attuned 
to  the  same  rate  of  vibration,  as  closely  as  pos- 
sible. This  wheel  is  supported  on  a  vertical 
shaft.  Below  it  is  a  stationary  circular  disc 
made  up  chiefly  of  a  large  number  of  metal 
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segments  (84)  radiating  from  near  the  centre 
of  the  disc,  and  insulated  from  one  another  by 
suitable  material.  The  shaft  supporting  the 
wheel  passes  through  the  centre  of  the  disc. 
The  shaft  carries  by  a  suitable  projection  a 
brush  or  trailer,  which,  as  the  wheel  revolves, 
is  swept  over  the  segments  in  rapid  succession. 
As  the  trailer  makes  three  revolutions  per  sec- 
ond it  comes  in  contact  with  each  segment 
three  times  per  second.  If  it  is  desired  to 
transmit  six  messages  at  once,  72  segments  are 
set  apart  for  the  purpose,  and  each  of  six 
desks  at  each  end  of  the  wire  are  allotted  12 
segments.  That  is,  starting  from  any  given 
point  on  the  disc,  the  first  segment  will  be 
given  to  desk  No.  1 ;  the  second  segment  to 
desk  No.  2,  and  so  on  to  the  sixth  segment, 
where  two  segments  are  skipped,  being  re- 
served for  synchronizing  purposes.  A  second 
series  of  six  segments  is  then  connected  to 
desks  Nos.  1,  2,  3,  and  so  on  around  the  disc. 
The  line  wire  is  connected  to  the  shaft  or  trailer 
of  the  revolving  wheel  at  each  station,  and, 
consequently,  as  the  trailers  make  three  rev- 
olutions per  second,  each  desk  of  the  six  is 
placed  in  contact  with  the  line,  and  with  its 
corresponding  desk  at  the  distant  station,  36 
times  per  second.  As  an  operator  cannot  make 
a  dot  in  less  than  the  one- twelfth  of  a  second 
it  follows  that  in  that  time  the  trailer  will 
have  given  him  contact  with  the  line  thrice. 
Hence  each  one  of  six  operators  may  transmit 
messages  as  though  he  had  entire  control  of  the 
line.  As  each  character  received  at  any  one 
desk  is  formed  of  a  number  of  pulsations  an  ar- 
rangement of  relays  with  a  contact  on  the 
"back-stop*  is  employed  which  delivers  the 
signals  virtually  unbroken  at  the  receiving 
end.  Synchronism  is  maintained  by  means  of 
the  two  segments  referred  to  which  send  •cor- 
recting* impulses  that  retard  or  accelerate  the 
speed  of  the  wheel  that  carries  the  trailer. 

Dial  Telegraphs.— Variously  known  as 
dial.  A,  R,  C,  and  pointer  telegraph  system ;  due 
to  Breguet,  Kramer,  Frischen,  Whcatstonc 
and  Siemens-Halske.  These  systems  employ 
a  dial  carrying  on  an  outer  circle  the  letters 
of  the  alphabet  and  on  an  inner  circle  figures 
and  punctuation  marks.  A  pointer  operated 
bv  suitable  mechanism  within  a  case  moves 
like  'he  minute  hand  of  a  clock  around  the 
dial  in  response  to  pulsations  of  electricity 
fmm  a  sending  instrument.  The  sending  in- 
strument has  a  similar  dial  and  is  equipped  with 
a  key  which  is  movable  around  the  face  of  the 
dial.  As  the  key  is  thus  moved  it  opens  or 
doses  a  circuit,  or  it  causes  the  movement  of 
:t  magnet  before  coils  of  wire  within  the  case, 
that  transmits  pulsations  of  electricity  over  the 
line,  which  in  turn  actuate,  by  means  of  an 
electromagnet,  an  escape  wheel  that  moves  the 
p'liiiUT  a*  stated.  The  operator  moves  the 
Iran «mit tint;  key  uniformly  around  the  dial.  A* 
hv  doe*  so  the  pointer  on  the  receiving  instru- 
ment niovrs  ;t  corresponding  distance.  When 
the  kr\  ani\i*  at  a  desired  letter  the  operator 
paiiM-v  Thr  receiving  operator  or  attendant 
notes  the  lever;  the  render  moves  his  key  to 
the  next  defied  letter,  and  So  on,  in  this  man- 
ner «pfi1iiu:  •■lit  bis  message.  This  system  is 
*.|ow,  but  i*  |»«  «si  sm*s  the  advantage  of  requir- 
ing Hub  'i  iii.  *kill  on  the  part  of  the  user  fin- 
its  opi-ratn  i.  Hence,  especially  before  the 
clays   of    the   telephone,   it    was  in    favor   as   a 


means  of   communication   between  police 
fire  headquarters,  on   railroads,   etc    As 
where  stated  telegraphs  of  this  order  are 
in  use  in  other  countries. 

Military  and  Naval  Telegraph.— 
raphy   is    quite    extensively   employed   w* 
army   and   navy   of   this   and   other  o 
The   distance   covered   between   any  Um 
tions   is   about   25   miles.    Signals   are 
mi t ted  by  reflections  of   the  rays  of  tht 
the  duration  of  the  reflections  beii 
correspond  to  dots  and  dashes  of  i 
or  any  other  prearranged  code.    Ont  iu 
heliograph   consists   ot    a   mirror    fn 
able  in  a  socket  and  supported  on   iw 
end  of  a  tripod.    The  reflections  are  \m 
in    the   direction    of    the    distant    station 
signals  are  sent  by  interposing  the  hand 
screen   before   the   mirror.     When   the 
not  in  a  suitable  position  to  admit  of  its 
reflection  in  a  desired  direction,   two 
are  employed,  one   facing  the  sun,  wum 
fleets  the  sun's  rays  upon  the  mirror  facial 
distant  station. 

Flag-signaling,     termed     wig-waggi 
flash   signaling  by   lanterns  and   searcL 
also    by    horns,    whistles    and    sirens   ate 
ployed  by  the  various  armies  and  navies  o 
world.     Also    Morse    telegraphy    and    wii 
telegraphy   (q.v.).    Torches  at   night  takx 
place  of  the  flag  in  signaling.     In  flag  and  t 
signaling,  as  well  as  in  heliography  and 
signaling    the    Continental    Morse    al     « 
now  used.    Arbitrary  characters  of  thi»  Re 
type  have  long  been  used  in  needle  teles 
systems   in   which   a   deflection    to   the  le 
represented  by  the  figure  •!•:  a  deflectic 
the  right  by  the  figure  "3.*    Thus  A  w> 
represented  by  *33*  in  one  such  alpha 
two  deflections  to  the  right. 

In  wigwagging  or  torch  signaling  die 
man  faces  exactly  toward  the  distant  sti 
staff  is  vertical  in  front  of  centre  of  h 
at  height  of  waist.     When  the  Morse  ; 
is  employed,  a  dot  is  represented  by  a 
of  flag  or  torch  to  right;  the  dash,  a  tnu 
the  left;  the  space  by  a  "front*  mohofa. 
Semaphore. 

Printing    Telegraphy,    Stock    T 
Printing  telegraphy  relates  to  those 
systems  in  which  telegrams  are  printtu  ■ 
reived  on  strips  or  sheets  of  paper.    Gen 
speaking,    printing    telegraph    systems   of 
stock   ticker   tvpe   depend   for   their  oo 
upon   the  synchronous  rotation  of  a  l 
cylinder    at    a    receiving   station    with    « 
wheel  at  a  receiving  station.     If,  for  t 
two   wheels   of    equal    size    havine    < 
peripheries    type    letters    of    the    : 
placed  side  by  side  and  are  caustu  »o  ■< 
it  is  obvious  that  it   they  start  with  a 
letter  at  a  given  point,  each  wheel  will  i 
to  present  a  similar  letter  at  the  given  t 
long  us  the  wheels  rotate  at  equal  spi 
is.  however,  a  difiicult  matter  to  obtaifa  ■ 
i i minus  synchronous  rotation  of  two  or 
such  wheels  or  cylinders,  especially  wl 
are  revolving  at  a  high  rate  of  speeo, 
their    movements    are   under   control   ol 
master  wheel  or  transmitter.     Con 
electrical    printing    telegraphy,    coiim 
vices   of    this    nature   are    cmploved. 
<ta nee,  in  ihe  well-known  ■  ticker*  *y 
type-wheels  of  the  tickers  in  the  vartw 
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d  under  control  of  a  transmitter  which 
S  them  in  synchronism  by  a  astep-by- 
>vement,  so  called.  In  certain  other 
telegraph  systems,  such  as  the  Hughes, 
lsed  in  Europe,  the  uniform  rotation 
transmitting  and  receiving  wheels  is 
ed  by  a  nearly  synchronous  rotation  of 
irs  at  each  end  of  the  circuit,  and,  in 

by  a  'correcting"  device  applied  to 
s-wheet.  See  Synchronous  Multiplex 
k  in  this  article. 

uretical  diagram  of  a  simple  *step*by- 
inting  telegraph   system   is   shown  in 

The  transmitting  apparatus  consists 
r  cylinder  T.  A  metal  segmental  W  is 
mounted  on  the  same  shaft  as  the 
An  electric  motor  is  mounted  by 
bearings  on  the  same  shaft.  The  ob- 
■sing  the  friction  bearings  is  to  permit 
the  cylinder  instantly,  without  stopping 
>r.  Cylinder  T  carries  a  set  of  blunt 
(>,  projecting  in  a  spiral  row  from  its 
A    keyboard    is   placed    above    the 

with  the  keys  directly  over  the  pins  as 

;  one  key  for  each  pin.  When  a 
r  key  is  depressed,  its  spur,  or  catch, 
ito   the  path  of   a  corresponding  pin. 


a,  16.— Theory  of  "  Ticker  1  Telegraph. 

instantly  arresting  the  cylinder.  The 
'  is  insulated  in  two  parts  or  segments 
ted  by  the  zig-zag  line  i,  As  the  wheel 
portions  of  the  respective  segments 
ilternately  pass  under  brush  B,  with 
It  that  momentary  currents  pass  al- 
from  positive  and  negative  batteries 
vine  the  equivalent  of  an  alternating 

eceiving  apparatus  or  "ticker"  proper, 
ists  of  a  polarized  relay  PR  (see  sec- 
\r  Duplex)  ;  an  electromagnet,  termed 
:$*  magnet  PM ;  a  typewheel  TW ,  and 
e-wheel  EW.  A  drum  D  by  its  weight 
o  rotate  the  shaft  S  on  which  TW  and 
mounted.  The  escape  E  is  connected 
rith  an  armature  A  of  PR,  and  is 
it  P.  Relays  PM  and  PR  are  in  the 
cuit,  as  shown.  The  line  pulsations 
.uffieient  strength  to  oscillate  rapidly 
iture  of  the  polarized  relay,  in  con- 
of  which  the  escapement  E  allows 
pe  wheel   and   type-wheel    to    revolve 


rapidly.  Owing  to  the  greater  inertia  of  the 
press  magnet  lever  it  does  not  respond  to 
these  rapid  pulsations  of  current  When, 
however,  the  cylinder  T  is  brought  to  rest, 
the  steady  current  operates  PM  and  its  lever 
is   sharply  attracted  and  prints   a  letter. 

Assuming  that  the  wheel  W  sends  out  32 
electrical  pulsations  in  one  revolution  these 
pulsations  will  cause  one  revolution  of  the 
type-wheel.  Thus,  if  the  transmitter  be  set 
in  motion  with  brush  B  resting  on  the  seg- 
ment that  is  in  line  with,  say,  the  pin  under 
key  A;  while  the  letter  A  on  the  tji»e-wheel 
is  opposite  the  platen  P  on  the  end  of  the 
lever  of  the  press-magnet,  it  follows  that  for 
every  revolution,  or  part  of  a  revolution,  of 
the  cylinder  just  enough  pulsations  will  be 
transmitted  to  cause  die  type- wheel  to  pre- 
sent a  letter  opposite  the  platen  corresponding 
to  the  key  depressed.  If  the  transmitter  and 
type-wheel  do  not  start  with  corresponding 
letters  in  the  required  position  misprints  fol- 
low. This  is  obviated  by  devices  which  bring 
the  apparatus  to  a  "unison"  point  after  a  few 
revolutions  of  the  cylinder.  The  speed  of 
rotation  of  this  apparatus  is  about  120  revolu- 
tions per  minute. 

The  apparatus  shown  prints .  letters  only. 
When  figures  are  to  be  printed,  a  figure  wheel 
is  placed  on  the  shaft,  side  by  side  with  the 
letter  wheel,  and  a  "shifting"  device  is  em- 
ployed which  shifts  the  letter  or  figure  wheel 
under  the  printing  platen  when  a  letter  or 
figure  is  to  be  printed.  Usually  two  wires  are 
employed  in  the  latter  case,  one  to  operate 
the  'shift*  apparatus. 

In  printing  telegraph  systems  of  the  kind 
just  mentioned,  considerable  loss  of  time  en- 
sues from  the  fact  that  frequently  it  is  neces- 
sary to  rotate  the  type-wheel  the  greater  part  of 
a  revolution  in  order  to  print  one  letter.  Thus, 
if  the  letter  A  follows  B  in  a  Given  word,  it 
will  require  31  pulsations  of  current  to  print  A, 
assuming  that  there  are  32  letters  and  punctua- 
tion marks  on  the  type-wheel.  If  R  follows  C, 
15  pulsations  will  be  necessary.  This  conduces 
to  a  low  rate  of  speed,  perhaps  an  average  of 
30  to  40  words  per  minute;  the  message  being 
printed  on  a  paper  strip. 

Hughes'  Printing  Telegraph. — An  under- 
standing of  the  operation  of  this  system  may 
be  gathered  in  a  general  way  from  the  im- 
mediately preceding  remarks.  It  is  not,  how- 
ever, a  step-by-step  system,  but  depends  for  its 
operation  on  the  synchronous  rotation  of  two 
wheels,  one  at  each  end.  When  a  key  of  the 
keyboard  is  depressed  at  the  sending  station  it 
catches  a  pin  on  a  rotating  wheel,  or  chariot, 
but  does  not  stop  the  wheel.  The  pin  so  caught, 
however,  at  that  instant  causes  the  transmission 
of  an  electric  current  over  the  line.  This 
pulsation  in  turn  instantly  operates  an  elec- 
tromagnet at  the  receiving  end  which  trips  a 
device  that  throws  the  paper  strip  against  the 
letter  on  a  type-wheel  which  at  that  moment  is 
in  the  printing  position,  and,  assuming  the 
transmitting  and  receiving  apparatus  to  be  in 
synchronism,  a  letter  corresponding  to  the  key 
depressed  will  be  printed  at  the  receiving 
station.  _  The  synchronous  rotation  of  the 
wheels  is  obtained  primarily  by  means  of  a 
pendulum  at  each  station  which  is  adjusted  and 
arranged  to  ensure  a  proximate  rat<     ' 
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tci  the  respective  wheels,  hut  as  the  pendulums 
ah  me  cannot  he  depended  upon  to  maintain 
proper  synchronism,  a  cam  arrangement  is  pro- 
vided which,  every  time  a  letter  is  printed, 
moves  into  a  receptacle  on  the  edge  of  the 
printing  wheel  and  corrects  the  synchronism  of 
the  wheel,  putting  the  wheel  slightly  forward  or 
backward,  as  may  he  necessary.  Pulsations  of 
current  arc  thus  only  transmitted  over  the 
line  when  a  letter  is  to  he  printed. 

Buckingham  Page  Printer.— To  avoid  the 
loss  of  time  due  to  the  rotation  of  a  single 
type- wheel  with  many  characters  the  Buck- 
ingham printer  (in  one  of  its  forms)  em- 
ploys four  very  small  octagonal  type- wheels 
mounted  side  by  side  on  one  shaft.  On  the 
periphery  of  each  wheel  eight  letters  and 
other  characters  arc  placed,  S2  in  all.  The 
shaft  on  which  these  type- wheels  are  mounted 
is  so  arranged  that  by  an  ingenious  dispo- 
sition of  five  electro- mechanically  operated 
levers,  it  may  be  given  both  a  lateral  and  a 
rotary  motion  such  that  any  one  of  the  $2 
characters  on  the  type-w heels  may  be  placed 
before  a  given  point  for  printing,  by  five 
pulsations  of  current.  The  selection  and 
priming  of  any  letter  or  punctuation  mark 
are  brought  about  by  a  cycle  of  six  pulsations 
of  current  in  all  —  that  is,  three  alternations  of 
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Pig.  17.— Buckingham  Printing  Telegraph. 

polarity.  These  pulsations  are  of  varying 
length,  akin  in  this  respect  to  the  Morse 
alphabet.  For  example,  the  letter  A  will  be 
selected  by  a  dash,  short  space,  dot,  short 
space,  dot;  B  by  a  dot,  long  space,  dash,  long 
space,  dot,  dots  and  dashes  being  made  by 
positive  currents,  spaces  by  negative  cur- 
rents, as  in  the  Wheat  stone  automatic  tele- 
graph (q.v. ).  The  combinations  of  dots, 
(lashes  and  space*  representing  the  different 
letters  comprise  what  i>  known  as  she  Buck- 
ingh;im  alphabet  Fur  the  actual  printing  of 
a  ch.irarter  the  sj\th  puUe.  correspondim?  to 
the  sji.ii c  fii-tweeii  letleis  and  Words  in  the 
Mor-i  and  Whe.ifst.iiM-  *wiins,  i*.  utilized. 
This  U  always  ;i  negati\e  puNatinii.  Tn  the 
prep:.ra'!"ii  ««f  mc^am-^  f>r  transmission,  and 
!»i  the  a-'Mial  !rar*m!ssimi  of  messages  this 
s\*"i-m  is  abn-is?  identical  with  the  Wheat- 
sT-ii'i  aut'im.rie  telegraph,  and  if  the  Wheat - 
-tuT'e  re  t!\i-  were  «-mplo\ed  the  messages 
wi.rbl  i..  t,.-.  .-.i|  J  :Xi  dii^s,  daobeo  and  spaces. 
Th«  r.iT^mis<iu«i  .,f  ihe  -i\  puNes  of  al- 
U  rna'ivi'  p-  ,.i'-;,\  for  i  aeh  hf.tr  of  the  Buek- 
iiiL,h.i?r  .i!pb  i' •  ijh-m!^  a  p.-lari/id  relax  in 
.).,.    r.,  ...     '...,      ,.    !},,.    j ,.,.,.{., Mi.^.    sf.irinn.    which 


relay  by  its  armature  controls   two 
cuits,  in  which  arc  a  governing  rcla>r  « 
magnet   and  an   escapement   magnet, 
imparting,  by  means  of  an  escape!        ,  d 
by-step  motion  to  a  "sunflower."  oi  u**tn? 
of  peculiar  construction,  to  such  purpose 
with   the  co-operation  of   the  governing 
and  depending  on  the  duration  of  the  ret 
pulses  and  the  order  of   their  arrival, 
more  selecting  relays  are  operated,  an6 
in  turn,  cause  the  operation  of  the  typefta 
levers  which  bring  a  desired  letter  on  the 
wheel    to    the    printing    position.     Hence 
Buckingham  printer  is  a  positive  or  €s 
step1*    system    in    which    an    escape- win 
with  it  the  sunflower,  is  caused  by  a  «.j 
six  pulses  of  current,  one  or  more  of  * 
arc  prolonged,  to  undergo  a  cycle  of  six 
for  each  letter  or  character  selected  and  on 
Consult    author's    ( American    Telegrat 
Kn cyclopedia  of  the  Telegraph1    for  a 
this  system). 

The  Barclay  Page  Printer.— This 
is    a    modification    of    the    Buckingham, 
printer   just   briefly   described.     The   q 
of  the  Barclay  printer  up  to  the  selecun 
lays  is  virtually  similar  to  that  of  1 
ingham.     At  this  point,  in  the  B a  relax  . 
ment  the  selecting  relays,  instead  of  opci. 
the    type- wheel    shaft,    arc    caused    to    sek 
given  one  of  30  or  32  electromagnets,  e 
which  controls  or  operates  a  certain  tync 
typewriter  which  prints  the  letter:  the 
being  printed  by  the  typewriter  in  the  u>u 
way,  by  the  aid  of  electrical  devices.     Mrs! 
may  be   transmitted   by   this   system   by  n 
of  a  keyboard  manipulated  by  an  operate 
by  means  of  perforated  paper. 

Murray    Page    Printer. —  This    prin 
being  used   on   the   lines   of    the    British  i 
office.    The    messages    to    be    transmitted 
prepared    somewhat    as    in    the    case    of 
method   utilized   in   the  Wheatstonc  ail 
system.     The   perforated   paper    sends  « 
combinations   of    electrical    pulsations   for 
given  letter  over  a  main  line  and  these 
tions  in   turn   operate  apparatus  at  the  u 
ing  station   which   perforates  a   paper 
a   manner  corresponding   to   the   letters  i 
mi t ted.     This    paper    is    then    caused    to 
before    a    set    of    metal    strips    which 
operation,   and    depending   on    the   co 
of   perforations    in    the   paper,   select  *  u 
letter    of    a     typewriter,     the     message 
thereby    printed    in    page    form.     This    i 
depends    on    synchronous    movements    cm 
transmitting    and    receiving    apparatus, 
is    maintained    by    the    action    of    the    rtv 
pulsations    upon    apparatus    in    a    local 
at    the    receiving    station.    The    speed   Oi 
s\->tem  is  about  103  words  per  minute.    Co 
Tran>.   Am.   Inst.   Kl.  F.ngrs..  1901. 

Baudot  Multiple  Printer.—  This  *« 
in   siuvt-ssful   operation   on   many  of 
graph    lines   of    the    French   go  verm 
i:  -   multiplex    feature   it  employs   device*  i 
lie illy   similar    to   those  described   herein 
ti\c  J..  S\iu'hroiiijtis  Multiplex  Tel 
ke\l-»Mrd    is   used,   and   letter*   are   ..^ 
by  depn  **ing  a  ni\cn  key  which  sends 
ncet  sx;,i\    combination   of   pulsations  to 
dine  a  gi\  tu  U:tir  at  the  receiving  end.* 
b>    sjsii.iMe   selecting   relays   the   fh\rn        i 
M-bcti-1  ami  priii'fil.    The  rate  of  s 


TELEGRAPHY 


348 


is  about  120  words  per  minute  on 
L  Consult  Thomas'  <Traite  de 
[ue  Electrique4 ;  also  Electrical  Re- 
York.  12  April  1899. 
ltiplex  Printing  Telegraph  System. 
rountry  and  in  Great  Bntain  a  suc- 
iting  telegraph  system  based  largely 
idot  and  Murray  systems  has  been 
f eloped  and  by  means  of  which  eight 
jsages  are  sent  on  one  wire  simul- 
t  a  rate  of  40  and  50  words  respec- 
minute. 

description  of  this^  system  may  be 
*e.  In  one  respect  it  resembles  the 
s  multiplex  system  previously  de- 
ein. 

employs  a  number  of  insulated  seg- 
nged  circularly  at  each  end  of  the 
over  which  a  revolving  brush  or 
msed  to  pass.    Instead  of  attaching 
y  and  relay  to  alternate  segments  of 
r  disc,  however,  each  of  five  con- 
sents of  such  a  disc  are  connected 
smitting  end  with  a  key,  each  key 
a    source    of    electromotive    force, 
e  receiving  end  of  the  circuit  each 
responding  consecutive  segments  of 
1  disc  or  ring  is  connected  with  a 
re  are  four  series  of  such  consecu- 
ected  keys  and  relays  on  the  seg- 
s.    One  or  more  of  each  series  of 
■e  depressed  to  form  a  certain  com- 
t    electric    impulses    representing    a 
,  which  impulses  are  transmitted  by 
over  the  circuit  and  in  turn  these 
>erate  a  corresponding  series  of  re- 
receiving  station.    Tnese  relays  by 
:ure  operate  mechanism  whereby  a 
en  letter  is  selected  and  printed  in 
As  there  are  four  series  of  keys 
attached  to  the  segmental  discs  it 
r  that  four  letters  of  four  different 
s  or  messages  may  be  transmitted  at 
ution  of  the  trailer  around  the  disc. 
>f  transmission  of  words  will  then 
the  speed  of  rotation  of  the  trailers, 
l   turn  is   largely  controlled  by  the 
and    electrical    limitations    of    the 
md  line.    In  the  Baudot  system  a 
s    used    to   transmit    a   prearranged 
l    of    electric    impulses    to    form    a 
:he  multiplex  printing  telegraph  sys- 
consideration     the    messages    are 
by  perforated  paper  strips,  operat- 
nitter,  somewhat  as  described  herein 
of  the  Wheatstone  automatic  sys- 
e  multiplex  printer  the  paper  is  per- 
a  keyboard  perforator  manipulated 
itor  at  a  speed  slightly  greater  than 
automatic  transmitter  of  the  printer, 
per   there   prepared  is    fed   directly 
perforating   machine   into    the    said 
By     the     foregoing     arrangement 
icls"  are  provided  on  one  wire  and 
is  duplexed  in  the  manner  described 
mnection  with  the  Morse  duplex  sys- 
livalent  of  eight  channels  is  obtained 
i.     As  each  channel  may  be  operated 
of  40  words  per  minute  a  total  of 
per  minute  is  thus  obtainable  in 
long   circuits,   the   messages   being 
Roman  letters  on  regular  telegraph 
age  form.    Means  are  provided  for 


the  maintenance  of  exact  synchronism  between 
the  transmitting  and  receiving  trailers  over 
their  respective  segmental  discs  —  analogously 
as  in  the  synchronous  multiplex  Morse  system, 
but  greater  refinement  of  apparatus  and  oper- 
ation is  necessary  in  the  multiplex  printer. 
Obviously  this  must  be  so  from  the  fact  that 
in  the  multiplex  printer  means  are  provided 
for  operating  the  typewriter  carriage,  printing 
the  letters,  etc. 

The  code  or  alphabet  employed  in  this  mul- 
tiplex printing  telegraph  system  is  virtually 
similar  to  the  Baudot  alphabet  It  is  known 
as  a  five  equal  unit  alphabet,  that  is,  five  im- 
pulses of  positive  or  negative  current  are  com- 
bined to  form  a  given  letter.  Thus  the  letter 
A  is  assigned  two  positive  and  three  negative 
impulses,  B  one  positive,  two  negative  and  two 
positive  units.  Each  current  impulse  in  the 
Baudot  code  is  of  equal  length  and  by  different 
combinations  of  the  five  impulses  it  is  possible 
to  form  31  letters  or  characters.  In  the  Morse 
code  the  dots  and  dashes  representing  letters 
and  figures  are  of  varying  lengths,  and  hence 
a  letter  of  the  Morse  code  may  consist  of  from 
1  to  12  units.  The  average  number  of  units  in 
a  letter  of  the  continental  Morse  code  is  prac- 
tically nine  units  per  letter.  It  has  been  cal- 
culated that  this  disparity  in  the  two  codes 
results  in  an  advantage  for  the  Baudot  alphabet 
in  practice  of  about  65  per  cent  over  the  Conti- 
nental Morse  alphabet  in  the  rate  of  transmis- 
sion over  circuits  of  equal  length. 

This  multiplex  printer  rendered  most  efficient 
service  in  France  under  the  direction  of  the 
United  States  Signal  Corps. 

Miscellaneous  Telegraph  Systems. —  In  ad- 
dition to  the  telegraph  systems  referred  to 
herein,  many  others  have  been  in  actual  op- 
eration dunng  the  past  century,  either  ex- 
perimentally or  commercially,  among  which 
may  be  mentioned  the  electrostatic  systems 
of  Lomond,  Rcusse,  Reizen,  Don  Silva,  Bc- 
tancourt,  Cavallo;  Ronald's  synchronous  sys- 
tem; the  electrolytic  systems  of  Soemmering 
and  Coxe;  the  chemical  facsimile  systems  of 
Cascllij  Bakewell,  Denison  and  Bonelli's  chem- 
ical printer;  the  chemical  dot  and  dash  systems 
of  Bain,  Morse,  Anderson,  Delany,  Dyar;  the 
electromagnetic  systems  of  Alexander,  Gauss 
and  Weber,  Steinhcil,  Schwciger;  the  needle 
systems  of  Wheatstone  and  Cooke,  Davy;  the 
dial  systems  of  Siemens,  Breguet,  Kramer; 
the  printers  of  House,  Hughes,  Phelps;  the 
Meyer  multiplex;  the  Mercadier  multiplex  and 
the  Altcneck  mechanical  automatic  system. 

Telegraph  Systems  in  Practical  Opera- 
tion.—  Wherever  the  electric  telegraph  is  em- 
ployed the  Morse  system  is  the  one  most  gener- 
ally utilized.  In  some  countries  such  as  the 
United  States  and  Canada,  Sweden,  Portugal, 
Switzerland,  Egypt,  Bulgaria,  New  Zealand, 
India,  Australia  and  South  America,  the  Morse 
system  is  used  almost  exclusively.  In  Great 
Britain,  Italy,  Russia,  France,  China,  Japan,  the 
Morse  and  the  Wheatstone  automatic,  which  is 
simply  a  fast  Morse  system,  are  largely  employed. 
In  Austria,  Belgium,  Great  Britain,  Hungary, 
Sweden,  Russia,  France,  the  Hughes  printer  is 
in  extensive  use.  In  France  the  Baudot  printer 
is  utilized;  also  in  Italy,  Holland  and  Switzer- 
land to  a  limited  extent.  In  Great  Britain, 
about  750  Morse  ink  recorders;  925  B right's 
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Bell  i  5,000  ABC  telegraph,  30  Dclany  multi- 
plex .iiiil  4,700  single  needle  apparatus  are  in 
operation.  All  told  there  ate  approximately 
70.UU0  Morse  seis  in  ope-MMM  m  ihe  United 
Slates  arid  Canada,  an  J  -IS.UCO  in  all  other  parts 
of  the  world.  There  are  in  Europe  about  1.700 
Hughes  apparatus,  and  in  Europe  and  clsc- 
rtln.t.  wham  -^JO  Whcatstone  automatic  sen  in 
operation.  Needle  systems;  ABC  and  Hell 
apparatus  are  quite  largely  used  in  Europe  on 
the  railroad  anil  commercial  telegraph  |mcs.    A 


-,    is   also 
Untied  .State*. 

It  may  be  remarked  that  there  is  a  desire 
on  the  part  of  the  tclcKraphiiifi  public  in  all 
countries  to  receive  telegrams  in  type  and  in 
page  form,  aud  as  far  as  practicable  the  vari- 
ous telrgraph  administrations  arc  endeavoring 
to  comply  therewith.  In  the  United  Slates,  as 
already  intimated,  (he  Morse  operators  in  nu- 
merous instances  transcribe  messages  by  the 
typewriter  as  received  In  Great  Britain  ihe 
Murray  page  printer  has  been  adopted  by  the 
government,,  and  in  Europe  generally,  where 
messages  are  received  on  paper  strips  as  by  the 
Hutrhes  and  Baudot  systems,  ihe  Strip*  are 
■■-   in  pane   form,  for  delivery. 

Speed  of  Different  System*.—  The  average 
(peed  of  transmission  by  the  Morse  manual 
telegraph  infey  be  planed  ai  about  20  to  25  words 
per  minute,  although  skilful  operators  atlain 
a  speed  of  45  and  50  words  per  minute.  The 
speed  by  the  WhenMone  swem  on  short  lines 
is  about  500  to  600  words  per  minute.  By  the 
Hughes  an  average  of  about  30  words  per 
minute  in  one  direction  is  obtained.  This  sys- 
tem may  be  duplexed,  giving  50  words  per  min- 
ute on  one  wire.  By  the  Baudot  system,  oper- 
ating as  a  quadruples,  120  words  pa  minute, 
as  a  sextuple*,  180  words  per  minute,  By  the 
Buckingham  and  the  Barclay  systems  a  Speed 
of  80  words  per  minute,  in  each  direction,  may 
be  obtained  on  ciicuils  from  New  York  to  Chi- 
cago, with  repeaters  midway.  By  the  Murray 
printer,  tbOUl  SO  (0  HU  words  per  minute  in 
each  direction  may  be  obtained. 

Mileage  of  Telegraph  Lines,  Wires  and 
Submarine  Cables.— In  the  United  States  the 
total  amount  of  pole  lines  is  about  238.000 
Si  about  1,270.000  miles  of  copper 
aud  iron  wire  are  erccicd.  In  Canada  there 
are  about  35,000  miles  of  lines  and  S4,500  miles 
of  wire.  In  both  cases  the  various  railroad 
companies  also  operate  a  considerable  amount 
of  telegraph  line  (about  250.000  miles  si  wire) 
for  the  movement  of  trains,  etc.  In  all  other 
parts  of  the  world  there  arc  approximately 
43S.O0U  miles  of  telegraph  pole  hue  and  1,450,000 
miles  of  wire,  exclusive  of  about  48.000  miles 
of  pole  lines  and  216X100  mile,  of  wire  con- 
trolled by  railroads.  The  average  siac  of  the 
copper  wire  used  on  telegraph  pole  lines  is 
So-  U  or  I*  B.  &  S.  gauge;  thai  of  iron  wire, 
No.  6  or  &  The  nature  and  siic  of  the  poles 
varies  in  different  countries  Cedar  is  largely 
used  in  the  United  States  and  Canada;  fir  in 
Europe.  Poles  30  to  40  feet  long  and  set  five 
feet  in  the  earth  are  used.  Tinny  to  40  poles 
in  the  mile  has  been  common  practice,  but  the 
tendency  in  this  country  is  toward  tlic  use  of 
45k  50  and  more  poles  per  milr  to  obtain  greater 
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parts  of  the  world  is  about  20OJXD 
litis  amount  about  27,500  miles  are  own. 
controlled  by  governments;  the  ffiu-V 
owned  and  operated  by  private  i  iiHipiuiii 
all  there  are  about  1,000  submarine  rah 
varying  length  in  different  parts  of  the  g 

While,   as   stated,   the   telegraph  tyi 
the    United    States    and    Canada    arc    _ 
operated    by    private    companies,    the  fan 
mcuts  of   both  of   these 
structcd  and  laid  for  their  oi 

miles  of  overhead  lines  and  

Thus  ihe  United  States  government 
structed  its  own  telegraph  lines  and  a) 
.\la ska  and  the  Philippines.  The  A 
lines  extend  from  Seattle,  Wash,  to 
Alaska,  a  distance  of  3,625  mil-*,  tnc 
1.439  miles  of  land  lines,  2.079  miles  a 
marine  cable  and  a  wireless  circuit*  of  103 
in  length.  The  government  handle*  an 
commercial  messages  on  these  lines  at  a 
lar  fixed  charge.  The  Canadian  govcri 
owns  and  operates  about  3.900  miles  of 
lines  and  cables.  The  bulletins  giviaj 
movements  of  fish  in  the  waters  of  the 
of  Saint  Lawrence  and  other  shore  Bna 
gciher  Willi  messages  relating  to  weather, 
amine  and  signal  service,  arc  transmit!*! 

Administration    of    the    Telegraph— 
administration  of  the  iclegraph  is  to-day  a 
hands   of   (be   government   in   all   parti   | 
world.    The    actual    management    of    the 
graph  systems  of  the  various   I 
world  is,  of  course,  in  the  hands  of  the 
authorities  of  those  countries*,   but.   in  i 
the  disposition  of  all  matters  that  relate 
regulation    of    international    telegraph 
such,  for  instance,  as  the  maximum  n-n 
letters  that  shall  constitute  a  word,  the  | 
to  be  used,  etc.,  is  reposed  in  the  bandi. 
International    Bureau    of    Telegraph    Afa 
t rations,  Berne,  Switzerland.     In  fact,  bam 
even  the  United  States  and  Canada  in  ruler 
come  under  the  control  of  this  bureau  ' 
as   relates   to   the   intcrcommun 
grams  with  countries  under  the  juriftifittK 
the   bureau.     Thus   if   the   bureau   decide* 
the  maximum  number  of  letter*  in  a  von 
telegraph   purposes   shall   be    10,   the   c 
mentioned  must  perforce  comply  with  t 
ulation  as  regards  telegram*  that  may  , 
lined   for  or   that   may  emanate   [torn  ten 
wholly  within  the  jurisdiction  of 
tional  bureau. 

Wiixiam  Uavh. 
Author   of    'American    Ttltgrafhy   and 
cloftdta  of  tht  Tttegropm.' 
TELEGRAPHY.    Submarine 


system  of  communication  between 

und  telegraph  through  water. 
A  I.  Mundv  lesied  an  experimental 
Boston  Harbor,  based  on  experiment* 
v  of  sound  through  liquids  h 
Elisha  Gray.  Experiment*  by  J  B 
proved    rem;  I       Signals 

exchanged    between    lightship   bell    and  ■ 
seven  mile*  distant  at  sea,     Sound  ti 
through    water   or   liquids   than   air,  and 
is  taken  advantage  of  in  a   practical  way 
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>  at  sea  are  two  sound  receivers,  one 
ch  side  in  the  hold,  located  approxi- 
!0  feet  below  the  surface  of  the  water, 
htship  has  the  sounding  bell  hung 
a  well  in  the  centre  of  the  ship,  about 
>elow  the  bottom.  It  also  has  a  receiv- 
iratus.  Near  the  lighthouse  on  shore 
>y  from  which  depends  a  bell,  with  a 
cling  to  the  shore  to  a  compressed-air 
r  in  the  lighthouse.  The  bell  is  sus- 
>y  a  main  chain,  while  a  second  operat- 
n  is  attached  at  its  lower  end  to  the 
tk  of  the  hammer,  and  the  upper  end  to 
latic  piston,  which  is  operated  by  com- 
air  either  from  the  anchored  lightship 
ghthousc,  as  the  case  may  be,  or  it  may 
ited  by  a  direct  upward  pull  by  manual 
t  desired.  It  has  been  ascertained  that 
iver  for  collecting  the  sound  vibrations 
it  be  located  on  the  outside  of  the 
>ut  operates  as  well  when  clamped  on 
de  against  the  inner  surface  of  the 
ill,  especially  in  iron  ships.  The  sound 
1  from  the  bell  passing  through  the 
communicated  to  the  side  of  the  ship's 
1  that  in  turn  to  the  liquid  or  water  in 
iver;  which  is  a  cup-shaped  metal  cyl- 
ving  the  open  end  clamped  against  the 
the  hull.  Inserted  in  the  top  of  the 
is  an  electric  transmitter,  something 
>rder  of  a  telephone  transmitter,  from 
fires  are  run  to  the  pilot-house  of  the 
s  the  sound  travels  through  the  water 
direction  from  its  source,  it  is  found 
impulse  will  be  stronger  and  louder 
>idc  of  the  ship  nearest  to  the  source, 
means  the  direction  of  the  sounding  bell 
ained,  for  by  listening  to  the  telephone 
attached  to  the  starboard  side  water 
and  then  switching  over  to  the  port 
listening  to  that  telephone  receiver,  the 
cts  at  once  which  is  the  louder  sound 
wo.  This  was  determined  experimen- 
turning  the  ship  around  in  a  large  circle. 
y  weather,  signals  of  this  kind  are 
teard,  regardless  of  which  way  the  wind 
ng.  The  usefulness  of  the  system  in 
ding  ships  against  collisions  at  sea  at 
in  a  fog  is  evident.  Simon  Lake,  in- 
f  the  Lake  submarine  boat,  has  experi- 
with  under-water  telephony  with  con- 
;  success  and  applied  it  to  his  undersea 
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years  attempts  have  been  made,  with 

less  success,  to  avail  of  elect  romag- 

duction    for    signaling    to    a    distance 

wires,   by   means  of   what  have  been 

induction     telegraph     systems.     Such 

employ   in    their   operation    the   well- 

)rinciple  that  when  an  electric  current 

or  falling  in  one  wire  it  will  develop 

tion  a  current  in  a  neighboring  parallel 

helps  and  Edison  have  employed  this 

in    signaling    to    and    from    moving 

These   systems   were   in  operation   for 

on    several    railroads   in   tnis   country, 

e    eventually    abandoned    for    lack   of 

;e.     Preece  also,  in  Great  Britain,  de- 

j  had  in  operation  a  wireless  induction 

h    system.     In    the    Preece    system    a 

eral  miles  in  length  is  strung  on  poles 

e  coast  of  the  mainland,  a  parallel  wire 


being  erected  on  poles  along  the  shore  of  an 
island.  These  wires  arc  placed  in  the  earth, 
or  ^grounded,®  at  their  respective  terminals. 
By  employing  a  battery,  an  induction  coil  and 
a  Morse  telegraph  key  in  one  of  the  wires, 
and  a  telephone  receiver  in  the  other,  it  is 
feasible  to  transmit  signals  by  induction  (pos- 
sibly assisted  by  conduction  through  the  water), 
without  connecting  wires,  across  an  interven- 
ing space  of  two  to  four  miles.  In  the  opera- 
tion of  these  induction  telegraph  systems  from 
50  to  300  electromagnetic  pulsations  or  waves 
per  second  arc  utilized. 

Notable  as  the  results  obtained  by  induc- 
tion telegraph  systems  were  considered  at  one 
time,  they  have  been  completely  overshadowed 
by  those  systems  in  which  electric  waves  or 
oscillations  of  a  much  higher  order,  namely, 
from  many  thousands  to  several  millions  per 
second,  are  utilized,  and  to  which  systems  the 
term  "wireless  telegraphy®  is  now  generally  ap- 
plied. The  term  "radio  telegraphy*  is,  however, 
also  much  used. 

The  growth  of  present-day  electric  wireless 
telegraphy  has  been  comparatively  slow  and  the 
discovery  and  development  of  the  art  can 
scarcely  be  placed  to  the  credit  of  any  one 
mind.  In  1»64  Clerk-Maxwell  demonstrated 
mathematically  the  electromagnetic  theory  of 
light,  which  in  effect  is  that  electromagnetic 
manifestations  are  due  to  undulations  of  the 
all-pervading  ether,  of  a  nature  more  or  less 
similar  to  the  undulations  of  the  ether  which 
produce  the  manifestations  of  light,  and  that, 
in  so  far  as  they  differ,  it  is  mainly  a  difference 
as  to  the  number  of  oscillations  per  second,  the 
undulations  that  produce  the  sensation  of  light 
occurring,  for  instance,  at  the  rate  of  from 
four  hundred  million  of  millions  per  second,  to 
seven  hundred  million  of  millions  per  second; 
while,  as  just  intimated,  the  electric  undula- 
tions may  not  exceed  a  few  millions  per  second. 

After  the  announcement  of  the  electromag- 
netic theory  of  light,  which  involved  the  exist- 
ence of  electric  waves  in  free  space,  many 
scientists  endeavored  to  demonstrate  experi- 
mentally the  truth  of  the  theory.  This  honor 
fell  to  Prof.  H.  Hertz  in  1887.  It  had  been 
shown  by  Professor  Henry  in  1842  and  by 
Sir  William  Thomson  (Lord  Kelvin)  in  1853 
that  when  a  Leyden  jar  or  other  highly  insu- 
lated condenser  is  discharged,  the  previous 
charge  is  not  dissipated  in  one  rush,  but  grad- 
ually, in  a  series  of  oscillations. 

It  is  well  known  that  in  an  electric  circuit 
containing  coils  of  wire  the  current  is  per- 
ceptibly retarded  in  rising  and  falling,  wnich 
fact  is  due  to  a  property  termed  inductance, 
which  all  conductors  possess.  On  the  contrary, 
when  a  wire  possesses  electro-static  capacity 
the  current  is  assisted  in  rising  and  accelerated 
in  falling.  The  property  of  inductance  is  usu- 
ally likened  to  inertia,  while  capacity  is  likened 
to  elasticity,  in  mechanics.  The  shortest  elec- 
tric wave  thus  far  produced  is  about  .15  inch  in 
length.  This  is  still  much  longer  than  the 
longest  light-wave  and  60  or  70  times  longer 
than  the  longest  dark  heat  wave  yet  measured. 
In  the  electric  circuits  employed  in  wireless 
telegraphy  the  resistance  is  small.  In  fact, 
if  the  resistance  be  too  great  the  discharge 
will  not  be  oscillatory.  The  time  of  an  oscilla- 
tion   period    is    expressed    by    the    formula 
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T  —  2*\/KL,  where  T  is  the  time  in  scronds, 
iftrencc  to  Aatnciu  (3  L4I6), 

K    II   capacity    in    farads,   and    1.   ihe   inductance 
in  henry*. ;  reaiatancc  K  being  neglected. 

In  proceeding  with  his  experiments,  Item 
reasoned  dun,  analogously  Jj  light-waves  affect 
the  eye  when  they  [all  upon  it.  so  should  elec- 
tric waves  in  the  cthrr  arfrct  a  suitable  'eye*  or 
detector  when  they  full  upon  ii.  The  apparatus 
l   l>y  Hertz  lo  show  the  exleiei 

'lie   ether   of    free   space  con- 
sisted  of   an   electric   oscillator    for   setl 
electric    waves    in    the    ether,    and    an    electric 
resonator    lo  delect   the  wave*.     Thi    til 
which  electric  oscillations  are  set   tip  emit  elec- 
tric   waves   in    the    ether       Thi 
and  detector  are   shown  in   Fig.    1.     The   gen- 

Orralot  or    : 
terminals  of  its  KC01 
being  connected  to  small  metal 
balls  ft,  l\  to  whtdl 

■ 

attached.     The  halls  are  scpa- 

I    -mall  ..tr  spjec.  i,r 

ipattr-gap     i,     .uTi.H-.     which 

sparks  jump  when  the  coil  is 

the  interrupter  n   Vet 
tii. ns  of  ciirrrin,  due  to  haitcrv 
^0;^"    P .in(I.M»«»..t,  eji   ■ 

cntl,     which    pulsa- 
tions.    Ipy    magnetic    induction,    eausc    alterna- 
tions Of   greatly  enhanced   rteewtunetiv*    r©T« 
in    the    secondary    circuit      \\  lien    ihe    electric 
pressure    rises    to    a   point    sufficient    tC 
down  the   resistance  of   the  air   apae*   | 
the  balls  ft.  ft,  oscillations  surge  back  and  forth 
in  the  oscillating  circuit  «',  ft,  J,  6,  w.  the  rate 
of  which  QKtlumoni  will  vary  pi*  ■' 
trical  dimensions  of  the  circuit,  namely,  iuduc- 
I     resistance.     The    rate    at 
which    the    interrupter    Of     an    induction    coil 
vibrates  may  vary  from  50  or  less  to  hundred* 
.'inns   per   scrond.     The   oscillations  of 
the   electric    oscillator    may    ' 

Cr  second.  It  is  evident,  therefore,  that  the 
dunion  coil,  or  other  alternating  cttttW 
generator,  merely  serves  10  strike  th>.  Mow. 
«0  tO  *pi ■■-■ 

lations  In  the  oscillating  circuit,  analogously  as 
when  m  wiih  lo  keep  a  tuning-fork  in  > -Mira- 
tion we  must  strike  it  at  intervals.  As  a  detec- 
tor, Herti  employed  a  copper  wire  ol  (mil- 
iar shape,  hut  broken  at  one  nr.iut  On  the 
ends  of  this  wire  he  placed  small  metal  knobs, 
d,  the  distance  between  which  could  he  rrgti- 
btcd  by  a  micrometer  screw.  This  wire  was 
supported  on  an  insulating  ■:. 
room  and  small  spark'  could  be  seem  passing 
between  the  knobs  d  when  oscillations  were 
established  in  the  oscillating  circuit  «■,  6,  -'.  fc, 
tr.  The  result!  of  this  experiment  were  held 
to  demonstrate  the  existence  of  electric  waves 
in    the    ether,    as   predicted   hy   Maxwell 

The   distance    at    which    electric    waves   are 
detected  by  the  Hertz  devices   is  very  limited, 

Krbaps  not  more  than   10  or   12  font  at  most. 
.     ic.  1.  however,  demon  stratr.l 
1  1     signaling    to    a    distance    bv    electric 
wave*.     Not   long  after   the   announcement   of 
Herti'*  experiments.  Dr.  Braiily  discovered  that 
metal  filings,  when  thrown  together  loosely  and 


[■plication  of  the  W 
"coherer"  to  thi*  type  of  electric  ware  01 
tccur.  Ii  mi  alM  i.nmd  that  when  the  ftitari 
had  cohered  they  irlained  their  eleelneai  on 
ductivuy  iinill  they  were  jarred,  or  othcrwt* 
mechanically    disturbed. 

In  IBM  Dr.  O.  Lodge  (now  Sir  O.  Lo*r 

hi  .1  lecture  before  the  RsyaJ  Society.  Lo* 
don,  showed  that  the  tilings  ruhercr  eonU  ly 
used  to  transmit  signal*  tclenraphicaU)  h 
placing  them  in  a  glass  lube  and  otakrag  tat 
nsrt  of  an  electric  circuit  in  which  wrxr 
i K»  1  wry  and  a  telegraph  receiver.  In  dais  t 
periment  when  the  induction  ceil  was  ofwru 
at  a  distance  of  some  yards  from  the  coorr 
the  latter  was  actuated.  In  order  that  tV 
filings  should  noi  remain  cohered  after  th 
oscillations  had  ceased,  the  hammer  of  «  t- 
optfated  by  clock-work  <ru  caused  to  strfc 
or  tap  the  glass  ttilie  as  knur  as  the  tketn 
niinucd  An  electric  befl  has  rje> 
employed  in  ihe  later  t 
tilings  coherer.  In  1805-96  I'opufl  and  o*m 
utilized  the  filings  coherer  as  a  meant  of  dtwr) 
ing  atmospheric  electricity,  employing  foe  thi 
purpose  a  vertical  wire  rxtendiar  many  led 
into  the  air,  the  coherer  being  placed  brnmt 
the  lower  end  of  die  vertical  wire  and  thc*ana 
Theories  of  Electric  Wave  ProMgarian.- 
■ 

the  passage  ol    the   lumimferoaa  ether 
inatogOttHf   it   was   thought   in   the  early  din 
Owl   the  r 

! 

ctnl    bundled 

ricr  to  electric  waves  tijsrhng.  hlu 

support  for  vertical  wires,  of  ttaflkJ 
overlook       the       barrier 

that        wiih         -tie'- 

ill  cobM  b*  trtawi 
between  which  there  was  a  « 
water  IS  or   '  hut  to  ihe  ei 

rure  of  the  earth.     A  number  ai  tbcoriet  h 

■ 
example,  that  the  waves  ate  piopagaled  1 
the  earth  by  diffraction  cr  reflection,  Ii 
theories  die   not   gcnci*lly  held   lo  be 
A   theory   th 
present    i>    J 
gated  fls  S I  id  in  (,' 

linet  allusion  may  be 
action  lhat  lakes  place  in  aj 

oscillator   in 

n ipondl  in  ■<  Hi 

dielectric,  that  is.  the  air  "WJ^^^^H 
To  fix  ideas  til 
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Typical  power  plant  of  ■  Marconi  long-distance  station,  showing  aerial  wires  leading  inlo  the  building 

r             / 

Ph*  Yankee  Salrage  Association's  ni£  Forward,  which  sends  ashore  (he  press  reports  to  Ihc  ricLnilj  of  lf~w 
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'  elastic  hoops,  partially  flattened  out, 

their  ends  resting  on  the  rods.  One 
te  lines  of  force  is  assumed  to  be  ppsi- 
other  negative.  These  hoops  or  lines 
aightening  out  and  their  resistance  to 
in  increases  the  further  they  are 
ned  out,  .until  their  back  pressure 
e  charging  force.  According  to  Max- 
eory  of   displacement  currents  in  di- 

during  the  process  of  applying  this 
displacement  current  flows  in  the  cir- 
when  the  counter  pressure  of  the  lines 
at  of  the  charging  force  the  displace- 
rent  ceases  to  flow.  At  this  time  the 
he  oscillating  circuit  have  acquired  the 

of  the  charging  electromotive  force, 
e  external  electromotive  force  reaches 
riiere  it  breaks  down  the  resistance  of 
ap,  the  energy  stored  in  the  dielectric 
ed  to  the  circuit  and  a  current  flows 
e  gap  and  the  strain  in  the  dielectric 
>y  relieved,  concurrently  (Poynting) 
ch  the  ends  of  the  lines  of  strain  con- 
e  end  sliding  down  the  rod,  the  other 
p  the  rod  toward  the  air  gap.  The  ex- 
tside  portion  of  the  lines  also  tend  to 
but  as  such  portions  of  the  lines  move 
wly  than  the  ends,  the  latter  meet,  and 
:annot  pass  one  another,  the  lines  are 
or  whipped  off,  perhaps  like  rings  of 
:om  the  smoke-stack  of  a  locomotive, 
closed  electric  lines  of  force  which  are 
into  space.     Coincidentally  also  with, 

result  of,  the  collapse  of  the  electric 
force,  magnetic  lines  of  force  are  set 
sntric  with  the  Hertz  rods  and  at 
gles  to  the  electric  lines  of  force, 
e  magnetic  lines  of  force  reach  their 
i  the  electric  lines  of  strain  will  have 
Immediately,  however,  the  magnetic 
force  now  begin  to  collapse  and  are 

their  collapse  setting  up  new  electric 
strain.  These  processes  are  repeated 
oscillations  cease,  to  be  renewed  when 
are  again  charged  and  the  spark  gap 
aks  down.  The  detached  lines  of  force 
tly  constitute  electric  radiation,  or  free 
Aravcs  which  are  propagated  as  ever- 
g  electromagnetic  waves  in  free  space, 
lion   of    these    waves   on    reaching   a 

vertical  wire  excite  therein  the  elec- 
llations  which  affect  the  coherer  or 
cctor. 

y  shows  that  the  grounded  vertical 
'  be  considered  to  be  equal  to  one-half 
tz  oscillator  (Fig:  1).  The  other  half 
c  ground  itself.  On  this  assumption 
i  is  a  perfect  conductor — therefore  a 
of  high  frequency  electric  waves  —  and 
cal  wire  may  be  supposed  to  have  a 
counterpart  below  it,  virtually  like  the 
en  under  a  pencil  standing*  vertically 
urface  of  a  mirror  lying-  horizontally 
le.  This  is  in  accordance  with  what 
i  the  image  theory,  advanced  by  Del- 
i  Blondel.  The  electric  oscillations  in 
^tem  may  then  correspond  to  those  in 
i  oscillator,  a  complete  oscillation  con- 

a  wave  from  the  spark-gap  to  the  top 
itenna  back  to  the  spark-gap,  thence  to 
of  the  reflected  or  imaginary  wire  and 
tie  spark-gap,  which  constitutes  a  wave 
3ur   times   that   of   the  vertical  wire 


Marconi' 8  Early  Experiments  and  Work, 
—  The  Lodge  experiments  in  1894  were  fol- 
lowed by  those  of  G.  Marconi  of  Italy  in  1895. 
In  these  experiments  Marconi  employed  an  in- 
duction coil,  a  Morse  telegraph  key,  batteries 
and  vertical  wire,  for  the  transmission  of  sig- 
nals, and  for  the  reception  of  signals,  a  filings 
coherer,  a  telegraph  relay,  batteries  and  vertical 
wire.  The  general  arrangement  of  Marconi's 
simplest  apparatus  is  outlined  in  Figs  2  and  3. 
In  Fig  2,  /  is  the  induction  coil,  a  is  its  inter- 
rupter,^ is  the  primary  wire,  s  is  the  secondary 
wire  of  induction  coil,  B  is  a  storage  battery 
of  about  five  cells.  K  is  the  Morse  key;  b  b' 
are  the  spark  balls.  The  vertical  wire  A  at  its 
lower  end  is  connected  to  ball  b;  die  other  ball 
b'  is  connected  with  a  wire  leading  to  the  earth. 
Balls  b  V  of  the  oscillator  are  thus  in  series 
with  the  vertical  wire.  The  terminals  w  w  of 
the  secondary  wire  are  also  connected  respec- 
tively to  b  and  &'.    The  receiving  apparatus  is 


Flo.  2.  Pig.  3. 

Marconi  Earlier  Experiments. 

outlined  in  Fig.  3.  The  Marconi  filings  co- 
herer is  shown  at  k.  It  consists  of  a  glass  tube, 
suitably  upheld,  about  1.57  inches  long  and  .1 
inch  inside  diameter.  The  filings,  a  mixture  of 
90  per  cent  nickel  and  10  per  cent  silver  filings, 
are  inserted  in  a  small  space  between  two  plugs 
n,  which  fit  snugly  into  the  tube  which  is  ex- 
hausted of  air.  Small  wires  extend  from  these 
plugs  to  the  outside  of  the  tube.  One  of  these 
wires  is  connected  with  the  vertical  wire  A,  the 
other  with  a  wire  leading  to  the  earth.  Hence 
the  coherer  is  in  scries  with  the  vertical  wire. 
The  relay  R  is  in  a  shunt  circuit  with  a  single 
cell  of  battery  b  and  the  coherer,  as  shown. 
The  armature  lever  /  of  this  relay  controls  the 
local  circuits  of  the  electric  bell  T  and  an  ink 
recording  register  E,  which  are  operated  by 
local  battery  b'  of  four  or  six  cells. 

The  actual  transmission  of  messages  is  ef- 
fected by  means  of  key  K,  Fig.  2.  Each  time 
the  key  is  closed  the  v£>rator  a  starts  into 
operation  with  the  result  that  electric  oscilla- 
tions are  set  up  in  the  vertical  wire  and  a  train 
of  electric  waves  is  radiated  therefrom  in  the 
ether.  Thus  by  opening  and  closing  the  key  for 
a  shorter  or  longer  time  the  train  of  waves  is 
broken  up  into  signals  corresponding  to  dots 
and  dashes  which  are  received  as  such  at  the 
receivings  station.  The  operation  at  the  receiv- 
ing station  is  practically,  as  follows :  Normally 
the  armature  lever  /  of  the  tapper  T  is  given 
a  tension  which  holds  it  against  the  contact  c. 
Normally,  also,  the  armature  lever  /  of  relay 
R  is  on  its  back  stop  x.  Hence  at  this  time 
the  local  circuit  of  battery  b'  is  open.  When 
then  the  electric  waves  set  up  by  the  oscillator 
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arrivr  and  electric  oscillations  arc  thereby  ex- 
cited in  the  vertical  wire  at  the  receiving 
station,  the  resistance  of  the  coherer  drops  suf- 
ficient lv  to  allow  the  battery  b  to  energize  the 
relay  A'  and  its  lever  /  moves  over  to  contact 
x',  'closing  thereby  ihe  circuit  of  battery  b't 
whereupon  the  electromagnet  of  tapper  T  at- 
tracts its  armature*  /',  which  act  opens  its  own 
circuit  at  contact  point  <\  At  once  the  arma- 
ture of  T  ilics  hack  on  its  contact  point,  at  the 
same  time  striking  the  tube,  decohering  the 
filings  and  demagnetizing  relay  R,  whose  arma- 
ture lexer  returns  to  its  hack  stop  x.  Immedi- 
ately, however,  the  filings  again  cohere  (as- 
suming that  the  oscillations  continue),  with  the 
result  that  R  is  again  magnetized,  the  actions 
just  described  bein^  repeated  many  times  in  a 
second.  Hence,  while  the  oscillations  are  being 
received  the  tapper  keeps  up  a  buzz  or  hum, 
which  stops  when  the  oscillations  cease.  Like- 
wise, while  the  oscillations  continue  in  the 
receiving  vertical  wire  the  inking  register  E  is 
actuated  and  dots  and  dashes  are  imprinted 
on  the  paper  strip.  The  paper  strip  is  started 
and  stopped  automatically,  by  devices  well 
known  in  telegraphy,  when  signals  commence 
and  when  they  cease.  Consult  Maver,  <Amcri- 
can  Telegraph v  and  Encyclopaedia  of  the  Tele- 
graph >    (p.  373). 

Detectors. —  It  was  early  evident  to  those 
most  concerned  in  the  practical  operation  of 
wireless  telegraphy  that  a  detector  which  would 
"open"  on  the  occurrence  of  electric  oscillations 
and  "close"  without  tapping  when  the  oscilla- 
tions ceased  was  desirable.  Such  devices  were 
not  long  in  forthcoming.  They  arc  termed 
detectors. 

One  of  the  first  detectors  used  in  wireless 
telegraphy  is  due  to  Oastelli.  Detectors  have 
also  been  devised  by  Marconi,  Pe  Forest,  Fcs- 
senden  and  others.  The  Castelli  detector  is 
outlined  in  Fig.  4.     It  consists  of  a  glass  tube 


Fig.  4.  —  Castelli  Detector. 

K,  1.7  inches  in  length,  a  carl>on  rod  c,  a  plug 
of  iron  i  within  the  tube,  and  a  small  drop  of 
mercury  m.  placed  between  c  and  i.  The  rod 
c  and  plug  i  are  adjustable  within  the  tube  by 
the  screws  /.*,  h.  A  is  the  vertical  wire  which 
is  ma  tie  a  part  of  the  coherer  circuit.  A  tele- 
phone receiver  t  and  a  small  battery  /»  arc 
placed  in  a  shunt  circuit  around  the  detector. 
Normally,  the  imperfect  contact  between  the 
mercury  and  the  carbon  causes  a  high  resist- 
ance in  the  detector,  hut  when  electric  oscilla- 
tions occur  in  the  circuit  the  mercury  and  the 
carbon  cohere  and  the  resistance  fall-  The 
consequent  \ariations  of  current  in  the  shunt 
circuit  proihirr  sounds  in  the  Telephone  receiver 
of  lorn:  and  »liort  duration  currcspondink!  to  the 
dashes  and  dots  transmitted.  Thi*  detector  was 
used  exiei:M'. ely  in  the  Italian  na\y  and  was 
used  lv  Marconi  in  some  of  his  trans- \rlantic 
experirm  i.\< 

■\tnoT-j  '  »hrr  detectors  are  the  carliorun- 
dum,  dm  •■  'irncral  Pun  woody  «»f  Washing- 
ton, D  C  :  the  I>eFore«t  Audion.  and  the  Sili- 
con detector  of  Mr.  G.  W    Pickard  of  Ames- 


bury,  Mass.    The  Dun  woody  detector 
of  a  small  crystal  of  carborundum  damped  at 
its  edges  between  two  metal  electrode*  or  sn> 
minals.    It  is   placed  in   circuit   with   a  smal 
battery   and   a   telephone   receiver.     Its  opera- 
tion appears  to  depend  on  the  development  of 
heat,  due  to  the  local  battery,  at   the  nnunr 
points  of  contact,  which  heat  reduces  the  resist- 
ance   of    the   carborundum.     Incoming  oscila- 
tions   affect  this   resistance  and  thus  prodacr 
sounds  in  the  telephone.    The  sensimencss  of 
this  detector  is  somewhat  greater  than  the  fil- 
ings coherer.     It  possesses  the  advantage  for 
shipboard  use  that  jarring  does  not  disturb  iti 
operation. 

The  Silicon  Detector. —  Detectors  of  tbn 
tvpe  are  now  termed  crystal  detectors.  Tlii 
detector  employs  in  its  operation  the  prinopai 
of  the  thermo-electric  couple.  (See  Thdwv 
electricity).  The  electrodes  or  thermo-elec- 
tric couple  employed  by  Mr.  Pickard  in  this  rt- 
ceiver  arc  pure  silicon  and  a  metallic  eleioe.it 
of  low  resistance  under  a  certain  mechanical 
pressure.  This  couple  is  placed  in  the  reced- 
ing oscillation  circuit  in  which  is  also  placed  a 
telephone  receiver,  but  no  battery.  According 
to  the  inventor  the  received  oscillation*  arc 
converted  into  heat  at  the  thermo-electnr 
couple,  the  amount  of  heat  developed  tans  in 
accordance  with  the  C*R  law,  the  enerrv  of 
which  is  converted  into  direct  electric  cut 
which  are  heard  in  the  telephone  receivti  « 
sounds.  Tests  by  Pickard  of  a  number  of  tat 
best  known  electric  wave  detectors  show 
amount  of  energy  required  to  give  a  just  au- 
dible dot  (or  sound)  in  the  telephone  r—'"- 
to  he  as  follows:  Electrolytic  detector 
to  .(XXM00  Krg. ;  Magnetic  detector.  » 

.(XXW10     Krg.;     Silicon     detector,     .&*■- 
.(XK1450  Krg.;  Carborundum  detector,  .C 
.014<XX)  Krg. 

Vacuum  Tube  Detector*.— The  mi 
ful  detector  of  wireless  telegraph  and  teicy« 
signals  to-day  is  the  vacuum  tube  detector,  h 
has  been  known  for  a  number  of  years 
the  air  or  gas  surrounding  an  incandescent  «»• 
or  filament  is  ionized  due  to  electrons  iicijiif 
from  the  incandescent  body.  The  Easm 
"effect"  discovered  in  the  last  century  was  ds* 
to  this  fact,  but  the  correct  explanation  was 
not  forthcoming  at  that  time.  Thus  in  Horn- 
ton's  *Klectrical  Directory,1  published  in  \9t 
the  Kdisnn  effect  is  defined  as  follows:  *Ai 
electric  discharge  which  occurs  between  one  of 
the  terminals  of  the  incandescent  filament  of  ai 
electric  lamp  placed  near  the  filament  but  As- 
connected  therefrom,  as  soon  as  a  certain  in- 
ference of  potential  is  reached  between  mt 
lamp  terminals.  The  effect  of  the  discharge  t» 
to  produce  a.  current  in  a  circuit  connected  » 
one  pole,  of  the  lamp  terminals  and  the  sir* 
tallic  plate,  as  may  be  shown  by  means  of  ■ 
galvonometcr.*  The  vacuum  tube  detector  « 
based  primarily  on  the  Edison  effect  Appa- 
ratus and  circuits  to  show  this  effect  are  oat- 
lined  in  Fig.  5.  An  electric  current  from  i 
battery  A  heats  the  filament  or  wire  F  to  a  •*■ 
sired  temperature  when  it  is  found  that  dm 
platinum  plate  M'  adjacent  to,  but  not  toeoV 
ing  /■.  becomes  positively  electrified  to  ■.'** 
volts.  :i>  shewn  by  a  galvanometer  G.  tmsimV 
ratinu  that  the  intermediate  gas  is  ionixei  or 
rendered  electrically  conducting.  In  the 
use  of  vacuum  tubes  for  X-ray  work. 
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graphy  and  telephony,  very  high  vacuums 
used  which  give  a  pure  electron  discharge, 
i  greatly  improved  results,  especially  perhaps 
C-ray  work. 

["he  number  of  electrons  flowing  from  the 
nt  to  the  plate  in  a  high  vacuum  tube 


Fig.  5.  — Theory  of  "  Edison  Effect." 

►ends  on  the  temperature  of  the  filament  and 

potential  or  space  charge  of  the  plate.  The 
ount  of  current  in  the  filament  to  plate  cir- 
t  depends  on  the  number  of  electrons  rc- 
»ed  or  emitted  from  the  filament  and  has 
n  calculated  to  correspond  to  101*  electrons 

ampere.    After  a   certain  increase  in   the 
iperature  of  the  filament,  which  is  limited  by 

strength  of  its  material,  and  at  a  certain 
itive  potential  of  the  plate,  saturation  is 
ched  The  flow  of  electrons,  which  are  as- 
led  to  be  negatively  electrically  charged  par- 
ss,  is  apparently  from  the  filament  to  the 
;e,  which  is  charged  with  positive  potential, 
le  the  current  flow  is  from  the  plate  to  the 
tnent. 
As  already  noted  the  bulbs  used  in  this  serv- 

require  an  exceedingly  high  vacuum  for 
ir  proper  operation.  It  is  also  important 
t  the  filament  and  other  metallic  elements  of 

tube  be  free  of  gas. 

Fleming  Valve  Detector. —  Fleming  im- 
ved  upon  and  utilized  the  foregoing  Edison 
ice  by  making  it  a  wireless  detector  known 
the  Fleming  valve  or  current  rectifier,  Fig. 

In  the  figure  A  is  the  aerial;  A,  s  are  the 


part  of  an  oscillation  circuit  S,  C,  Ft  W.   Fila- 
ment  F  is   brought   to   incandescence  by   the 
battery  B  ;  this  releasing  electrons  at  the  fila- 
ment. Incoming  oscillations  from  the  aerial  due 
to  arriving  Morse  signals  set  up  alternations 
of  positive  and  negative  potential  on  plate  W. 
When  the  plate  is  charged  positively  the  nega- 
tive electrons  are  drawn  over  from  the  fila- 
ment, increasing  the  potential  on  W  which  in 
turn  charges  the  condenser  C  at  that  instant. 
When  the  plate   W  is   charged   by  incoming 
negative  oscillations  electrons  do  not  pass  from 
F.    Hence  positive  or  uni-directional  currents 
only  are  allowed  to  pass.    Between  the  positive 
charges  of  plate  W ,  the  condenser  C  discharges 
through  the  telephone  receiver  T,  thereby  re- 
producing the  transmitted  dot  and  dash  signals. 
The  De  Forest  Audion. —  To  the  Fleming 
valve  de  Forest  added  a  metal  grid  G  (Fig.  7) 
between  the  filament  F  and  the  plate  P,  mak- 
ing it  a   three   electrode   tube   VT.    He  also 
added  a  potential  battery  PB  to  plate  P,  which 
combination  produces   remarkable  results.    De 
Forest  termed  this  device  the  audion,  from  the 
words  audible  and  ion.    A  is  an  aerial;  p,  s, 
are  the  primary  and  secondary  coils  of  the  tun- 
ing coil  or  receiving  transformer  L.    TC  is  a 
variable,   or  adjustable,   tuning  condenser.    C 
is  the  grid  condenser.    The  grid  G  intercepts 
the  electrons  flowing  from  F  to  P,  and  it  is 
found  that  a  given  variation  of  voltage  in  the 
grid  produces  a  greater  variation  in  the  plate 
currents  than  is  effected  by  a  similar  variation 
of  potential  on  the  plate  P  with  the  grid  re- 
moved.   The   incoming   oscillations    from    the 
aerial  in  the  grid-filament  circuit  are  repeated 
or  relayed  into  the  grid-plate  circuit  more  or 
less  amplified.    This  fact  constitutes  the  audion 
an   amplifier  of  current  and  consequently  of 
sounds,,  and  because  of  this  relaying  property 
the  audion  is  also   termed  an  electron  relay. 


Fie.  6.-1-  Fleming  Valve  Detector. 

tnary  and  secondary  coils  of  the  receiving 
nsformer  L.  TC  is  a  variable  condenser. 
'  is  the  vacuum  tube  detector.    Plate  W  is 


Fro.  7.—  De  Forest  Audion. 

Figs.  6  and  7  may  be  regarded  as  showing  theo- 
retically the  ordinary  wireless  receiving  cir- 
cuits in  which  the  respective  detectors  indi- 
cated are  employed. 

Another  way  of'  regarding  the  operation  of 
the  vacuum  tube  is  to  assume  that  the  heated 
filament  sets  up  a  negative  electromotive  force 
due  to  the  presence  of  negative  electrons.  The 
potential  battery  PB  produces  a  positive  poten- 
tial at  the  plate  The  conventional  explanation 
then  would  be  that  the  current  flows  from  the 
positive  potential  at  the  plate  to  the  negative 
potential  at  the  filament ;  the  battery  in  this  case 
providing  the  supply  of  electrons  or,  in  other 
words,  the  current.  On  this  hypothesis  a  re- 
duction of  the  negative  potential  at  the  filament, 
the  potential  at  the  plate  remaining  the  same, 
will  cause  a  reduction  of  current  between  F  and 
P.  Similarly  a  reduction  in  the  positive  poten- 
tial at  the  plate  will  reduce  the  current.  By 
obtaining  control  of  the  potential  of  the  plate 
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and  grid  a  variation  in  the  output  of  the  tube 
ij  obtained.  The  grid  element  in  the  tube  pro- 
vides a  mi-aiu  of  varying  the  plate  potential, 
and  reversely  a  variation  in  the  plate  potential 
affects  in  an  opposite  sense  the  potential  of  the 
grid. 

The  three  electrode  vacuum  lube  has  re- 
cently undergone  great  improvements  at  the 
hands  of  many  experimenters,  and  it  is  now  not 
only  utilized  as  a  detector  and  amplifier  of 
wireless  telegraph  and  telephone  currents,  but 
also  as  a  generator  of  high  frequency  electrical 
oscillations  and  a  modulator  of  radio  waves  in 
Wireless  Telephony  (q.v.).  This  tube  is  also 
employed  as  a  repeater  or  relay  in  long  dis- 
tance wire  telephony  and  indeed  it  is  largely 
due  to  the  amplifying  and  relaying  properties 
of  this  instrument  that  trans-continental  tele- 
phony  is   rammer  rial  ly   possible. 

There  arc  at  least  three  variations  of  this 
tube  now  in  use,  termed,  respectively:  The 
kenotron,  the  pliotron  and  the  dynatron. 
•The  kenotron  rectifier  utilizes  the  unidirec- 
tional property  of  the  current  between  a  hot 
and  cold  electrode  in  vacuum.  The  pliotron 
utilizes  the  space  charge  property  of  this  cur- 
rent which  allows  the  current  to  be  controlled 
by  the  electrostatic  effect  of  a  grid.  The  dyna- 
tron utilizes  the  secondary  emission  of  elec- 
trons by  a  plate  upon  which  the  primary  elec- 
trons fall;  it  is,  as  its  name  indicates,  a  gener- 
ator of  electric  power  and  feeds  energy  into 
any  circuit  to  which  it  is  connected.*  For  fuller 
information  on  this  subject  the  reader  is  re- 
ferred to  the  'Proceed inns'  of  the  Institute  of 
Radio  Engineers,  Svptcmlier  191 5,  and  to  the 
bibliography  appended  thereto.  For  details  re- 
lating to  and  fur  other  examples  of  circuits  in 
which  the  three  electrode  tube  is  utilized  see 
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The  Vertical  Wire  or  Aerial.— Marconi's 
first  experiments  in  wireless  telegraphy  were 
made  with  a  vertical  wire  20  feet  high  at  the 
sending  and  receiving  stations.  With  this  height 
of  wire  he  transmitted  signals  one  mile.  With 
wires  40  feet  high  signals  were  transmitted 
four  miles  and  with  wires  80  feet  high  16  miles. 

Many  different  arrangements  of  the  aerial 
wires  are  now  employed.  For  instance,  in  a 
number  of  wireless  installation  I  20  wires  about 
No.  16  gauge  arc  suspended  from  a  long  strip 
of  wood,  which  is  upheld  by  insulators  sup- 
ported liy  a  rope  between  the  tops  of  two  masts 
about  1*0  or  200  feet  high.  The  wires,  two 
feet  apart,  drop  vertically  to  a  similar  wooden 
Strip,  where  the  wires  arc  joined  together  and 
led  into  the  Instrument  room.  In  other  cases 
the  wires  are  suspended  from  towers  by  well- 
insulated  arms  and  arc  kept  apart  by  wooden 
spreaders  until  rear  the  gnmud.  where  the 
wires  are  connected  and  thence  arc  carried  in'o 
the  operating  room.  In  -till  other  ra-cs  a  single 
mast  is  employed,  from  the  lop  of  which  a 
number  of  wires  an-  -tl-pelide'l  f-'rirh  wire  is 
attache!,  at  a  dU'ance  of  aU.ni  ?■»  feet  from 
the  top  of  tbc  ma-.t,  to  a  giiy-mpi1.  which  i> 
itself  attached  to  an  anchor  p»-t  in  the  earth, 
411  feet  or  more  from  the  base  of  the  ma-:. 
The  guy-rone  thin  fir-i  draws  the  wires  away 
nhliqtirlv  from  the  mast,  then  at  its  point  of 
connection  with  lh.-  guv-rope  each  wire  is 
drawn  toward  the  foot  of  the  mast,  where  nil 
the  wires  nnveree  a?-!  are  thence  W  into  •>■>• 
■•persuing  room  ;  the  wires  forming  a  ">.  with 


the  mast  as  a  base  and  no  spreaders  i 

In  Fig.  S  are  shown  various  ways  hi 
two  or  more  aerial  wires  may  be  etnD 
antenna;.    The  wires  may  lie  of  varyi: 
depending   on    requirements.     In    the 
may   represent    two   wires   open    or    t_- 
top,  c  indicates  a    four-wire   arrangem 
is  a  cage  arrangement  of   four,  six  or 
wires   in   which    the   wires    arc   held   ap 
hoops ;    g    is    a    box    method    in    wbc 
wires     arc     separated     by     a     wooden 
The  plan  shown  at  c  is  much  used.   The 
in  this  case  arc  held  apart  by  wooden  spr 


rnnt  Fifnii  of  AerUU. 


at  the  top  and  hottom  and  also  at  the  mi< 
the  wires  are  very  long;  a  represents  an 
Kite  arrangement  for  supporting  an  aeria 
or  more  of  these  kites  may  be  used  in  ta 

Again  two  high  masts  or  towers  ID 
more  feet  apart  are  employed.  having  a 
bcr  of  horizontal  wires  strung  between 
at  their  tops.  Vertical  wires  are  at'.acl 
the  horizontal  wires  and  are  dropped 
wooden  strip  and  thence  are  led  into 
strument  room.  On  sbiplmard  horizontal 
arc  usually  Strang  between  the  tops  < 
fore-mast  and  one  aft-mast,  from  which 
zontal  wires  the  vertical  wires  of  the  ai 
are  conducted  to  the  operating  room. 

For  the  very  powerful  wireless  station? 
more  elaborate  antennae  than  those  de" 
arc  necessary.  For  instance,  at  the  E 
N*.  J.,  station  on  the  Atlantic  Coast  foe 
masts  are  usually  arranged  in  alignment  ■ 
angles  to  the  coast.  These  masts  are 
high  and  arc  al>out  one  -quarter  of  a 
Horizontal  wires  are  supported  hy  m»*« 
and  vertical  wires  are  connected  thei 
which  arc  led  into  the  station. 

Kites  and  captive  balloons   for  sup) 
the  vertical  wires  have  frequently  beea  : 
of   for  temporary  use  and   for  military 
lions.    The  materia!  of  the  vertical  trip 
not  appear  to  affect  the  results.   I  run.  copa 
aluminum  wires  haie  been  used.    Wire 
has  also  been  employed.    The  insula  tic* 
vertical  wires   from  the  mast  is,  howevet 
important,   (lood  earth  connection  for  the 
eal  wire  has  been  found  very  essential  m 
tire,   especially   at    the   transmitting   end 
per  plate-,   .10   feet   long  and  4    feet  m 
(tedded  two  or  three  feet  in  damp  ea 
iug  nhnul  2.41111  feet  of  plate  surface,  air 
times    used    t--r    this   purpose.     When 
tin-  ground  plate  is  sunk  in  the  sea.   I 
lo.ird    the    "earth"    is   secured   bv   arc*. 
wire  to  holt*  on   rhc  iron  frame  of  the 

The  main  object  in  employing  a  nam' 
aerial    wires   it    antenna-    has    ?»en    to 
iisrn  :im  .1    capacity    wherein   i-i    store   ele 
eneri-e    -o   be    radiated    as   electric   n 
ti-rtiral   wires   being   virtually   nne  ■ 
ronili'TKrr,    the    e:.rth    the    other    plalr 

air  the  Insulating  medium.    The  effenn 
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f  closely  adjacent  parallel  wires  is  not, 
',  proportional  to  the  number  of  such 
ut  is  equal,  roughly,  to  the  square  root 
number  of  wires.  The  capacity  of  a 
wire  .1  inch  in  diameter  and  100  feet 
h  is  .0002  micro-farad  (Fleming). 
ordinary  service  the  grounded  antenna 
n  found  to  operate  satisfactorily,  but 
til  circuits  the  direct  earth  connection 
3  some  disadvantages.  Thus  variations 
distance  of  the  earth  connections  have 
:ed  difficulties  in  the  way  of  maintain- 
Ct  tuning  or  syutony.     (Described  sub- 

y>- 

ihipboard  practice  the  aerials  A  are 
tly  extended  in  a  sort  of  cage  ar- 
:nt  C  from  the  heads  of  the  fore-  and 
ts  as  outlined  in  Fig.  9.  The  cage  con- 


Pw.  9.  —  Shipboard  Aerial  Win*. 

wires  held  apart  by  insulated  hoops 
aders.    This  cage  arrangement  is  also 

land  or  shore  stations.  In  this  case 
:  is  about  20  feet  in  length  and  consists 
or  eight  wires.    The   upper  end  of   the 

attached  in  the  usual  way  to  the  top 
nast  or  tower ;  a  single  wire  suspended 
r  less  obliquely  connects  the  cage  with 
sless  apparatus. 

ihipboard  when  the  available  masts  are 
!  number  of  wires  must  be  increased 
m  capacity  in  the  radiating  system.  A 
aerial  much  used  on  ships  and  at  shore 

is  that  known  as  the  T  or  L  aerial, 
lerial  is  indicated  in  Fig.  10,  in  which 

two  masts  six  horizontal  wires  W  are 
:d  and  from  which  6  vertical  wires  W 
m  by  wooden  spreaders  5  are  dropped 


I 


Pic.  10. —  Shipboard  L  Aerial. 

nt  near  the  deck  where  they  converge 

r  being  cabled  are  led  into  an  operating 

In  a  T  aerial  the  vertical  wires  are 

to  the  horizontal  wires  at  X.  In  the  L 


arrangement  the  horizontal  wires,  which  pos- 
sibly give  a  directive  tendency  to  the  aerial 
waves,  are  connected  at  the  far  end.  The 
horizontal  wires  are  supported  by  corrugated 
insulators  R,  about  two  feet  in  length,  and  are 
attached  to  the  masthead  M  by  suitable  tackle 
T,  which  upholds  the  spar  P  IS  feet  in  length 
and  to  which  the  insulators  are  fastened.  The 
horizontal  wires  are  two  and  five  feet  apart 

Condensers. —  The  condensers  used  in  trans- 
mitting circuits  for  installations  up  to  one  or 
two  kilowatts  are  generally  of  the  Leyderi  jar- 
type.  Sncti  jars,  16  inches  high  by  5.25  inches 
in  diameter,  have  a  capacity  of  .004  micro- 
farad. For  more  powerful  installations,  large 
plate-glass  condensers  immersed  in  oil,  con- 
tained in  insulated  tanks,  have  been  used  by 
Marconi,  De  Forest,  Fessenden  and  others. 

Generators  of  Electric  Oscillations. — The 
need  of  greater  radiating  power  in  long  dis- 
tance wireless  transmission  than  is  obtainable 
from  the  ordinary  induction  coil,  as  well  as  the 
unreliability  of  the  interrupters  of  such  coils, 
when  used  with  large  currents,  which  soon 
wear  out  the  contact  points,  has  led  to  the 
adoption  of  special  types  of  transformers.  In- 
stead of  battery  power  also,  alternating  cur- 
rent generators  are  employed  as  the  source  of 
electromotive  force  for  these  transformers. 
The  power  of  the  generators  may  vary  from 
1  kilowatt  to  300  or  more  kilowatts.  The  rate 
of  alternations  of  the  transformer  depends  on 
the  frequency  of  the  generator.  The  electro- 
motive force  in  the  primary  circuit  of  the  trans- 
former may  be  from  50  to  200  volts,  which  is 
greatly  increased  at  the  secondary  terminals 
of  the  transformer;  in  some  cases  to  20,000 
or  50,000  volts.  In  the  case  of  the  New  Bruns- 
wick, N.  J.,  transatlantic  station  a  60-cycle 
24 ,000- volt  current  in  the  secondary  circuit  of 
the  transformers  is  employed  to  charge  the 
large  glass  condensers,  which  in  discharging 
produce  the  high  frequency  oscillations  thrown 
upon  the  aerial  wire. 

In  addition  to  the  spark  gap  method  of 
generating  high  frequency  oscillation  in  wire- 
less telegraphy,  as  described  in  the  foregoing, 
by  means  of  induction  coils,  several  other 
methods  are  now  employed,  namely,  the  Poul- 
sen  arc  generator,  the  high  frequency  machine 
alternator  and  the  three-electrode  vacuum 
tube  oscillator,  to  which  reference  will  be 
found  in  article  on  (Wireless  Telephony  (q.v.). 
Consult  Anderson  and  Elliott,  'Poulsen  Arc' 
{Electric  Work,  30  Aug.  1919);  •Trans-At- 
lantic Radio  Communication*  ('Proceedings^ 
American  Institute  of  Electrical  Engineers,  1 
Oct.  1919).  Marconi  has  also  developed  a  suc- 
cessful method  of  obtaining  sustained  oscilla- 
tions by  means  of  rapidly  rotating  metal  discs 
which  by  suitable  arrangements  of  capacities 
and  inductances  set  up  rapid  charges  In  an 
oscillation  circuit  For  a  description  of  this 
escalator  consult  'Transactions,1  Royal  Institu- 
tion (London,  March  1908)  or  Maver,  'Wireless 
Telegraphy  and  Telephony*  (Part  2,  page  9). 

Syntony  or  Tuning. —  An  important  defect 
of  wireless  telegraphy  in  the  simple  form  thus 
far  described  consists  in  the  fact  that  but  one 
message  can.be  sent  at  one  time,  for  the  reason 
that  if  it  is  attempted  to  send  two  messages  at 
once  in  the  same  vicinity,  the  signals  will  clash. 
Many  inventors  have  striven  to  overcome  this 


TELEGRAPHY.  WIRELESS 


defect,  among  others  Lod«t,  Marconi  and 
Slab}-.  The  plan  followed  liy  these  workers  has 
been  that  of  employing  a  syntonic  or  turnup 
method ;  that  is.  a  method  by  which  the  trans- 
mit ting  and  receiving  circuits  arc  adjusted  or 
attuned  to  a  fundamental  rale  of  electric  oscil' 
lations,  to  which  rate  of  oscillations  and  no 
other  the  receiver  so  attuned  will  respond. 
This  is  done  by  taking  advantage  of  the  fact 
that  the  rate  of  oscillations,  or  the  frequency 
of  an  electric  circuit  is  proportional,  as  already 
noted,  to  the  inductance,  capacity  and  resist- 
ance of  the  circuit.  Hence  by  varying  the  ca- 
pacity or  inductance  of  the  tuning  circuits  any 
desired  rate  of  oscillation  is  obtainable.  Tuned 
circuits  are  termed  selective  circuits,  since  by 
sending  out  a  piven  rate  of  waves  any  desired 
tuned  circuit  within  signaling  distance  may  be 
selected  as  the  receiving  station. 

Tuning  also  possesses  the  advantage  that  the 
benefits  of  resonance  may  lie  obtained  by  its 
use  as  follows:  It  is  known  that  a  vertical  wire 
grounded  directly  at  its  lower  end  is  an  excel- 
lent radiator  of  electric  waves,  but  as  it  pos- 
sesses very  little  capacity  its  oscillations  are 
quickly  damped  as  indicated   in   Fig.    II    and 
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it  is  only  the  first  few  oscillations  that  are  of 
sufficient  strength  to  affect  a  receiver.  When 
capacity  and  inductance  are  added  to  a  circuit 
in  certain  proportions  it  may  tic  made  a  persist- 
ent vibrator  (Fig.  12)  aud  consequently  a  given 
amount  of  electrical  energy  expended  at  the 
transmitter  in  producing  a  succession  of  waves 
of  more  uniform  amplitude  will  have  a  cumula- 
tive or  resonant  effect  upon  a  receiving  circuit 
of  equal  capacity  and  inductance,  and  will  even- 
tually cause  it  to  respond  to  the  waves  emitted 
by  the  transmitter;  while  an  untuned  receiving 
circuit  containing  a  detector  as  sensitive  as  the 
first  one,  would  probably  not  respond  to  those 
particular  oscillations.  In  the  case  of  tuned 
circuit*,  this  is  doubtless  because  the  faintest 
oscillations,  or  electromotive  forces,  exciicd  in 
■he  receiving  circuit  are  resonantly  amplified  by 
the  incoming  wave*  of  u  selected  frequency 
until  they  affect  the  detector. 

At  a  rule,  the  spark-gap  and  the  receiving 
apparatus  of  untuned  circuits  arc  connected 
directly  to  earth  a*  indicated  in  Fig-  13,  in  which 
A  is  ihe  antenna ;  b  b  are  the  spark  balls  or 
knobs;  t  is  the  spark-gap;  A"  is  the  secondary 
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and  P  is  ihe  primary  of  an  induction  coil  or 
transformer.  In  such  an  oscillating  circuit 
lA,  b,  b).  the  oscillations  arc  quickly  damped. 
In   ihe   case  of    tuned   circuits,  or  where;  at 


least,  the  effects  of  resonance  are  desired,  there 
is  provided  a  closed  osrillaiiug  circuit  which  it 
separated  from  the  vertical  wire  by  a  trans- 
former. Such  an  arrangement  is  outlined  n 
Fig.  14.  The  closed  circuit  in  ihis  case  coo 
sists  of  the  spark-gap,  condensers  t  e,  and  dk 
primary  of  transformer  7".  hi  practice  ihe  cob- 
densers  and  the  inductance  coils  arc  madr  ad- 
justabte,  so  that  (he  capacity  and  ihe  induction 
may  be  varied  at  will.  Best  results  are  obtaiari 
when  the  oscillating  circuit  and  the  verttal 
wire  have  equal  fundamental  oscillation  penodi; 
or  when  the  one  is  a  multiple  of  the  other 
Oscillating  circuits  arranged  as  in  Fig  U  1ft 
said  to  be  tighilv  coupled.  When  arraniied  r 
in  Fig.  14  they  arc  said  to  be  loosely  coupled 

In  addition  to  the  fact  that  the  oscillahoooB 
an  ordinary  vertical  wire  arc  quickly  danoot 
there  is  the  further  fact  to  l*  considered  tfai* 
the  oscillations  set  up  by  a  spark-nap  : rant- 
milter  are  not  continuous  in  the  itrici  mcar.m 
of  the  word,  since  there  is  a  perceptible  to*. 
while  the  oscillation  circuit  is  being  charge!  n 
the  breaking  down  point  of  the  air-gap.  Junta: 
which  the  oscillations  tend  to  dii  out  Sevrn! 
inventors  have  striven  to  obtain  a  lran*mi"r 
capable  of  supplying  undamped  or  practif 
uniform  oscillations  to  the  oscillation  rir>m 
I'oulscu  has  developed  some  impmrefflrm-  ie 
this  direction  by  a  modification  of  the  Oid-WI 
singing  arc  (described  in  his  Rritidi  patent  Xn 
21.62").  (Sec  TEi.mi..Nv.  Wireless).  Hncttv 
it  consists  of  an  arrangement  in  which  an  tr. 
lamp  supplied  by  a  direct  current  is  placed  a 
parallel  with  a  capacity  and  an  inductance 
When  the  capacity  and  inductance  are  -uu>Wi 
chosen,  rapidly  alternating  currents  are  sc< 
in  this  arc  which  produce  a  tone  —  hence 
name  singing  arc.  In  Poulsen's  modification  -. 
this  arrangement  the  negative  electrode  of  tor 
arc  is  carbon,  while  the  positive  electrode  r. 
copper,  the  arc  lieing  enclosed  in  a  tins  de- 
taining hydrogen  gas.  The  arc  is  shunted  W  i 
capacity  and  inductance  and  rapidly  altcmrim 
currents  are  continuously  set  up  which  at 
thrown  on  to  the  vertical  wire  in  the  usual  WJ 
With  the  Duddcl]  arrangement  the  f  requeue*  of 
oscillation  was  al-out  10.000  to  15.000  pent* 
per  second  —  too  low  for  utilization  in  wirrku 
telegraphy-  A  much  higher  frequency  it 
lainrd  by  the  PouUen  arrangement  whicu  - 
attributable  to  the  atmosphere  of  hydrogen  T> 
further  ihe  cooling  of  the  electrodes  (an  nteo- 
tia!  first  noted  bv  Elihn  Thomson,  in  UnitH 
States  Patent  N'o.  500.630),  the  copper  electro* 
is  made  in  the  shape  of  a  hollow  ring  thrcajfk 
which  water  is  passed  Testa  have  daw 
sirated  that  by  this  method  of  setting  op  n- 
ilamped  oscillations  it  is  possible  10  Mil  ■> 
greater  di stances  with  much  leas  eferricd 
energy  ihau  is  required  with  the  spark-faf 
method. 

Quenched  Spark  Transmit* or.—  Webi  ■ 
1906  discovered  that  very  powerful  discharaa 
possessing  advamageuiu  properties  for  sriren 
telegraphy  could  t*  obtained  from  very  "ooci 
spark-gap*  To  avail  of  ibis  discovery  Vta 
lapel  employed  At  an  oscillation  generator.  > 
dei ice  consisting  of  a  metal  box  having  a  p*n> 
liiin  of  iwo  copper  plates  separated  by  •  w«J 
thin  slicel  of  pHper  provided  with  a  tniau  ss*f 
turc  in  its  centre.  The  terminal*  of  tfce  anno 
charging  electromotive  force  are  each  coaaMoad 
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te  of  the  plates  and  the  arc  is  formed  at 
all  aperture  between  the  plates,  which 
arly  burns  away  the  paper  which  must  be 
d  at  intervals.  The  arc  is  shunted  by  the 
nductance  and  capacity.  This  arrange- 
iroduces  very  rapid  quenching  of  the 
at  the  electrodes.  Hence  the  primary 
ion  circuit  ceases  to  give  out  energy 
he  first  blow,  so  to  speak,  while  the 
y  or  aerial  oscillation  circuit  continues 
uate.  It  has  been  found  in  practice  that 
tich  rapidly  damped  primary  oscillation 
in  coupled  circuits,  only  one  set  of 
ions  is  radiated,  whereas  in  less  rapidly 
1  primary  circuits  the  radiation  of  more 
ne  set  of  radiations  is  not  uncommon. 

of  quenched  spark  transmitters  other 
e  Von  Lepel  arrangement  have  also  been 
ed. 

:tric  Wave  Meters. —  It  is  very  essential 
5  to  measures  the  wave  lengths  or  fre- 
s  of  wireless  telegraph  circuits.  For 
rpose  a  number  of  wave  meters  have 
evised.  These  wave  meters  are  based 
ly  on  the  fact  that  with  an  exciting  cur- 
proximity  to  a  secondary  circuit  a  maxi- 
urrent  will  be  induced  in  the  secondary 
when  the  two  circuits  are  in  resonance, 
will  be  when  they  possess  corresponding 
r  and  inductance.  If  the  capacity  and  in- 
:e  of  the  secondary  are  known,  the  fre- 

and  wave  length  are  deducible.  The 
T  of  a  complete  electric  oscillation  varies 
e  inductance  and  capacity  of  the  circuit, 

ng  to  the  formula  TB=2*V  K  L  when  T 

time  in  seconds,  *r    is  the  ratio  of  cir- 

ence    to    diameter,    K    is    capacity    in 

and  L  the  inductance  in  Henrys  —  or 

832  V  K  L.  Hence  it  is  evident  that  the 
icy  n  of  the  oscillations  (number  per 
)  will  be  equal  to  1  divided  by  T;  that 

,    The  velocity  V  of  propagation  of  the 

ions  or  waves  being  equal  to  that  of 
aves,  186,000  miles  per  second,  the  wave 
then  equals  velocity  divided  by  frequency 

wave  length   equals, 


to  which  is  also  attached  a  pointer  P,  which 
moves  around  a  graduated  scale  S.  The  capac- 
ity K  of  this  oscillation  circuit  varies  with  the 


:  V  VK  L  =  2*  V  VK  L.  # 
>rdinary  practice  resonance  is  indicated 
loudness  of  received  signals  in  the  tele- 
receiver. 
of  the  early  wave  meters,  the  Donitz, 
•n  in  Fig.  15.  A  brief  description  of  the 
will  explain  the  general  principle  on 
wave  meters  operate.  The  Donitz  wave 
insists  of  a  coil  of  wire  C,  about  eight 
in  diameter  that  may  be  placed  in  the 
of  the  oscillation  circuit  to  be  measured, 
ance,  coil  C  which  may  be  a  loop  in  an 
drcuit.  Coil  C  is  in  scries  with  a  con- 
K  and  another  coil  of  wire  c.  c  is  in 
re  relation  to  a  smaller  secondary  wire 
he  circuit  of  which  is  a  small  heat  wire 
:ed  in  one  end  of  a  U-shaped  tube  T, 
died  with  a  colored  liquid.  The  capacity 
ists  of  two  sets  of  semi-circular  metal 
>ne  set  fixed,  the  other  set  movable  to  or 
e  fixed  plates ,  the  whole  being  contained 
iss  case  and  immersed  in  oil.  The  mov- 
.tes  are  operated  by  means  of  a  knob  N 
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Pig.  15. —  Donit*  Wave  Meter. 

adjustment  of  the  condenser  plates.  This 
capacity  is  then  adjusted  until  the  circuit  is  in 
resonance  with  the  external  circuit  C",  which 
will  be  indicated  when  the  liquid  in  the  left  arm 
of  the  tube  T  is  forced  to  a  maximum  height 
by  expansion  of  the  air  or  gas  in  the  right  arm 
of  the  tube  due  to  heat  wire  H.  At  this  time 
the  pointer  P  will  be  opposite  a  given  point  on 
the  calibrated  scale  that  indicates  the  wave 
length  or  frequency  corresponding  to  the  induct- 
ance and  capacity  of  the  wave  meter  cir- 
cuit at  that  time,  which  also  corresponds  with 
the  frequency  of  the  external  oscillation  circuit 
C.  Ordinarily  the  coil  C*  is  placed  concentri- 
cally within  coil  C.  For  more  accurate  results 
and:  to  avoid  reactance  effects  from  coil  C,  the 
coils  should  be  separated  about  one  inch.  If  re- 
moved too  far,  the  adjustment  for  resonance 
will  not  be  so  accurate.  This  wave  meter  is 
quite  compact,  the  containing  box  being  about 
one  foot  square. 

Marconi's  Tuned  Wireless  Telegraph  Sys- 
tem.—  One  early  arrangement  of  Marconi's 
tuned  or  syntonic  transmitting  and  receiving  cir- 
cuits is  shown  theoretically  in  Figs.  16  and  17. 
Fig.  16  represents  the  transmitting  apparatus  and 
circuits.  In  this  A  is  the  vertical  wire  in  which 
is  inserted  a  coil  w,  the-  number  of  turns  of 
which,  in  use,  may  be  varied  by  a  sliding  con- 
tact x.  By  this  means  the  period  of  a  vertical 
wire  may  be  adjusted  to  correspond  with  that 
of  the  closed  oscillating  circuit  p,  c,  b,  b.    The 
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Fig.  16.  Fig.  17. 

Marconi  Tuned  System. 

condenser  c,  usually  Leyden  jars,  of  about  .25 
micro-farad  capacity,  may  also  be  adjustable.  / 
is  an  induction  coil.  AT  is  a  Morse  key  and  B  is 
a  storage  battery  of  five  or  six  cells.  The  re- 
ceiving apparatus  and  circuits  are  illustrated  in 
Fig.  17.  As  in  Fig.  16.  A  is  the  vertical  wire, 
attached  at  its  lower  end  to  an  inductance  coil  w. 
The  coils  p  and  j  s  constitute  what  is  termed  a 
*jigger»  or  hoister;  it  is  in  fact  a  type  of  astep 
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up"  transformer  and  is  used  io  increase  [he  effi- 
ciency of  (he  apparatus  by  enhancing  the  electro- 
motive forces  acting  upon  the  coherer;  availing 
of  the  fact  that  there  is  a  "node*  of  electro- 
motive force  anil  a  "loop"  of  current  at  the  foot 
uf  the  vertical  wire — that  is,  at  that  point  the 
electrostatic  energy  is  at  minimum  white  electro- 
magnetic energy  is  at  maximum.  K  is  the 
Marconi  filings  coherer,  which  is  in  series  with 
ihe  secondary  coil  t  s  of  the  jigger.  A  small 
condenser  C  ts  connected  as  shown,  forming  a 
short  path  for  the  oscillatory  currents  via  the 
coherer,  since  for  momentary  currents  the  con- 
denser is  practically  a  conductor,  ct  ck  are 
small  choke  coils  (really  inductance  coils), 
which,  being  virtually  opaque  to  rapid  oscilla- 
tions of  current,  direct  the  oscillatory  currents 
:-cvcss  condenser  c,  thereby  precluding  any 
diversion  of  these  current!  through  the  relay 
H.  This  is  a  polarized  relay  of  from  1,200  to 
10,000  ohms  resistance,  in  the  circuit  of  which 
is  a  single  cell  b.  The  relay  is  usually  inclosed 
in  a  cylindrical  case  to  exclude  dust.  Some  of 
the  relays  used  for  this  work  will  respond  to  a 
current  of  i«l««  of  an  ampere.  In  practice  this 
relay,  the  jigger,  the  coherer  and  tapper  arc  en- 
closed in  a  metal  sheathed  box  to  prevent  the  ac- 
tion of  external  electric  waves  upon  the  coherer. 
For  the  same  reason  the  local  contacts  of  the  re- 
lay and  tapper  arc  shunted  with  resistances,  not 
shown  in  the  figure.  The  Morse  key  employed 
is  massive,  wish  front  and  back  contacts  which 
arc  insulated  from  on.'  another.  It  is  provided 
with  a  large  vertical  elionite  handle  to  protect 
the  operator  against  shocks.  The  use  of  the 
coherer  for  commercial  use  has  been  displaced 
by  more  modern  devices. 

The  Fleming  Long  Distance  Transmitting 
Circuit. —  In  Fig.  18  is  shown  diagrammatical!^ 


Fig.  II — Fleming'*  Trammhtuitf  Circuits 


current  generator  of  10  or  20  kilowatts  capacity, 
and  having  a  frequency  of  about  50  per  second. 
T,  T  and  T  arc  transformers.  The  primary 
circuit  of  T  is  in  series  with  the  generator  If. 
and  (he  coils  i".  f.  The  transformer  T  raises 
ihe  electromotive  force  to  al«ut  20.000  volls, 
charging  the  conden>crs  C.  which  discharge 
;irrii.-  tp:irk-g:i|i  V.  sctliiii:  up  oscillations  of  a 
high  order  in  the  nsrillating  circuit  i).  S.  C.  T. 
Thi-M-  o-oillaiion-.  arc  again  transformed  to 
higher  voltage  in  the  secondary  of  7"\  which  in 
turn  charges  condenser  C.  and  this,  in  discharg- 
ing in  the  oscillating  circuit  O*.  .V,  f*.  T*.  still 
further  increases  the  electromotive  force  thrown 
upon  the  vertical  wire  or  wires  A.  The  esti- 
mated electromotive  force  obtained  at  the  verti- 
cal wire  in  this  way  is  about  100,000  volts.  These 


transformers    are    of    special    coii>irut 
withstand  these  high  pressures  and  to  ni.i 
desired    capacity    ana    inductance.      To 
directly  opening  and   closing   the  primar> 
cuil  of  the  transformer  T,  the  two  chi        t 

in  that  circuit.    The  iron  core  m'  of  i  is  v- 
justcd  that  as  much  current  as  may  safi 
passed  through  the  primary  of  T  shall  not 
tlow  in  the  circuit.    The  core  m  of  ■  is  in*. 
to  its  full  length  in  the  coil,  and  its  indn 
is  sufficient  to  stop  all  How  of  altcmatii 
rent  in  the  circuit.    This  coil  may.  howtm 
short-circuited  by  the  key  A*,  in  dot  and 
signaling,  at  which  times  the  current  attaiu 
full  value.    Hence  the  circuit  is  not  open* 
the  usual  sense,  but  to  avoid  sparking  the  i 
tact  points  of  key  A.'  may  lie  immersed  in  a 

In  Fig.  18a  is  shown  theoretically  a  t; 
transmitting  apparatus  and  circuits  no* 
ployed  in  ordinary  ship  and  land  stations,    t 
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is    a    mo  tor- generator   controlled    by   a   ■ 
Starter  not   shown.    The  motor  is  usual'*  ■ 
plied  with  current  at  1 10  volts  pressure.  1 
crator  G  may  develop  from  110  to  500  ui 
volts  as  desired.  QS  is  the  spark-gap  (qu 
gap  type),  A.'  is  a  Morse  key  in  the  primal- 
cuit  ot   the  transformer   T.    Specially  dc 
keys  for  this  work  will  open  the  circuit  w 
excessive  sparking  with  a  current  of  25  :      ■ 
and  110  volts.     The  voltage  in  the  o 
circuit  C,tOT.  QS,  may  he  raised  to  lO.uw.. 
or  more  Iw  the  transformer  T.    C  rcprcsen 
battery  ot    Lcydcn   jars   or  condensers. 
o>c illation  circuit  is  connected  by  loose  cm 
to  the  aerial  A,  by  means  of  oscillation  i 
formers  OT.     The  oscillation  transfo 
some  cases  consist  of  two  independent  n 
heavy  liar  copper  wire  with  widely  sei 
spirals  and  with  one  of  the  coils  movatn.  ■ 
side  of   the   other    for  varying    the  c 
Clips  m  are  also  provided  whereby  more 
of  the  coils  may  be  connected  in  the  cin 
tuning.    /.  is  a  tuning  inductance  in  the  > 
C"  is  a  condenser  used  for  short  wave 
It  may  lie  cut  out  as  in  the  figure  bv 


r.v. 


i  hot   < 


condeti 


e  of  glass  immersed  in  oil  and  the 


aerial    to    show    when    oscillations     ■"- 
thrown    upon    the   aerial   and   to   in 
strength  of  current  therein.     Resonai     ■  ■» 
cated  between  the  circuits  when  t 
ft  is  at  maximum.    S  is  a  safety  dit- 
to discharge  excess  current  in  dw  x 
circuit   to  ground.     A  motor  startinr  . 
mini    for    the    motor-generator   is  i 

described  in  the  author's  work  'Wiic* 
raphy  and  Telephony1    (page   103). 
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Motion,  Directive  Signaling  and 
Finders. —  In  ordinary  wireless  tele- 
aling  the  electric  waves  arc  radiated 

s  light  waves  from  a  lamp  on  a  pole 
:d  in  every  direction.  Attempts  have 
:  to  reflect  and  direct  electric  waves 
.  reflected,  but  by  means  of  metallic 
These  attempts  were  not  successful 
the  difficulty  in  meeting  the  require- 
the  diameter  of  the  reflecting  mirror 
,rge  in  comparison  with  the  length  of 
c  wave  to  be  radiated,  and  that  the 
nust  not  be  further  than  a  quarter 
th  from  the  oscillator  or  source  of 
i.  This  difficulty  results  from  the 
th  of  the  electric  waves  used  in  wire- 
aphy  and  telephony.  For  instance,  in 
>f  oscillations  of   100,000  per  second, 

feet.  On  the  contrary  the  length  of 
:s  is  so  infinitesimal  that  the  smallest 
Msible  to  construct,  or  even  particles 
re  large  by  comparison  with  light 
ome  success  has  been  met  with  in  the 
directive  signaling  by  methods  differ- 
the  mirror  reflection  method.     Before 

some  of  these  methods  it  may  be  not 
refer  briefly  to  the  theory  of  wave 


lal   < 


,  de- 


example.  _ 

rfacc  of  a  rolling  wheel,   ._    . 
lade   by   the    movement   of   a   pencil 

rectangular  slot,  under  which  a  strip 
is  drawn  with  a  uniform  motion,  the 
■  movement  of  the  pencil  correspond- 
oint  moving  back  and  forth  along  the 
of  a  circle.     In   Fig.   19,  the  vertical 

may  represent  such  a  back  and  forth 


[ i--i :  „_,_>_* 

P&- ry    ; 


Pig.  1 


■e  Graphic. 


ie  line  AB  the  forward  motion  of  the 
wave,  and  x  x'  the  distance  covered 
volution  of  the  wheel,  this  correspond- 
ivave  length.  If  the  vertical  lines  in- 
to and  fro  motions  of  the  medium  in 
ives  are  occurring,  the  length  of  a 
ne  between  the  zero  line  AB  and  the 
ntersection  of  the  curve  will  represent 
t  of  a  motion  of  a  given  particle  of 
at  a  given  point  and  instant.  This  is 
y  shown  by  the  horizontal  lines  ( 
ical  lines  C  C  in  the  circle,  to  points 
on  the  curve.  When  used  to  represent 
iting  current  wave  these  lines  indicate 
5th  of  current  or  the  E.M.F.  at  any 
it  and  instant  of  the  cycle.  The  period 
e  is  the  time  taken  by  a  particle  lo 
m  a  given  point,  say,  x,  around  the 
>oint  x  again;  or  for  the  pencil  point 
it  to  perform  one  to  and  fro  motion, 
lid  horizontal  line  this  as  slated  would 


correspond  to  the  distance  x  x'.  In  wave  motion 
it  is  understood  that  the  particles  of  the  medium 
do  not  move  forward  with  the  wave,  but  merely 
rise  and  fall  like  chips  on  the  surface  of  a  pond 
as  the  waves  pass  under  them.  As  the  wave 
progresses  each  particle  of  the  medium  in  turn 
rises  to  the  crest  and  drops  to  the  trough  of  the 
wave.  In  an  elastic  medium  it  is  assumed  that 
the  particle  is  displaced  from  its  zero  position 
by  a  force  or  strain  which  it  resists  with  a 
counter  force  termed  Stress,  the  stress  varying 
with  the  extent  of  the  displacement,  and  tending 
to  restore  the  particle  to  zero  position.  The 
position  of  a  point  or  particle  at  a  given  in- 
stant relative  to  any  fixed  position  is  termed  the 
phase,  and  the  difference  of  position  of  a  given 
point  or  particle  relative  to  another  particle  dur- 
ing its  motion  over  a  circle  is  termed  phase 
difference.  Thus  a  particle  at  b  will  pass 
through  point  C  in  advance  of  particle  a,  the 
direction  of  motion  being  as  shown  by  the 
arrow,  and  their  phase  difference  when  meas- 
ured as  an  angle  will  be  equal  to  the  difference 
of  die  angles  made  by  their  radii  with  a  fixed 
line  A  x.  For  example,  the  difference  of  phase 
between  a  particle  at  C  and  one  at  x  is  90°,  or 
one-quarter  wave  length;  while  a  particle  at  C 
and  one  at  C  will  have  a  phase  difference  of 
180°  or  one-half  wave  length.  When  two  par-  • 
tides  pass  through  the  same  p  ' 


.  .  .  .  „  .  _  .  said  t. 
phase,  and  two  waves  of  the  same 
frequency  whose  corresponding  parts  are  mov- 
ing in  opposite  directions  with  the  same  velocity 
are  said  to  have  a  phase  difference  of  180°.  For 
present  purposes  the  broken  curved  line  in  Fig. 
19  may  be  considered  to  represent  the  contour 
of  an  electric  wave,  while  that  portion  of  the 
curve  above  the  line  x  x'  may  represent  an 
electric  positive  force  or  sign;  that  below  the 
lines  a  negative  force  or  sign,  and  the  magni- 
tude of  the  force  of  the  wave  at  a  given  point 
and  instant  may  be  represented  by  the  length 
of  the  vertical  lines  between  x  x'  and  their  in- 
tersection with  the  curve.  In  this  view,  waves 
of  different  or  equal  phase  and  magnitude  and 
agreeing  or  opposing  in  direction  or  sign  may 
be  caused  to  assist  or  neutralize  one  another, 
more  or  less;  some  instance  of  which  will  be 
given  herein,  and  analogous  instances  of  which 
may  be  found  in  textbooks  on  light  and  sound. 
Electric  Wave  Localizer. —  A  device  due  to 
John  Stone  Stone  for  determining  the  direction 
from  which  wireless  telegraph  signals  are 
emanating  is  shown  in  Fig.  20,  theoretically.  In 
the  figure  V  V  represents  vertical  wires  placed 
on  a  common  axis  a,  and  in  series  with  which 
are  coils  of  wire  x  y  respectively.  These  coils 
are  so  wound  that  when  oscillations  of  equal 
strength  and  direction  simultaneously  pass 
through  them  from  wires  V  V  the  coil  z, 
which  is  in  inductive  relation  to  those  coils, 
will  not  be  affected.  When  the  oscillations  in 
coils  x  y  are  in  opposite  directions  or  differ  in 
strength  coil  z  will  be  affected.  Coil  s  is  in 
series  with  detector  d,  condenser  C  and  tele- 
phone receiver  i.  In  order  to  obtain  the  maxi- 
mum effects  of  the  wave  energy  the  wires  V  V 
in  this  arrangement  are  placed  the  distance  of 
half  a  wave  length  apart,  which  distance  can 
be  ascertained  by  means  of  a  wave  meter.  As- 
suming the  length  of  the  arriving  waves  to  be 
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50  feet,  the  wires  25  feet  apart,  and  that  their 
plane  is  in  the  line  of  motion  of  the  advancing 
wave,   the  wires  will   receive  the  waves  at  a 

Sase  difference  of  180"  or  half  a  wave  length. 
Mice  the  oscillations  in  the  wires  due  thereto 
will  be  of  equal  strength,  say,  10,  as  indicated 
in  the  figure,  but  opposite  in  sign,  or  direction, 
in  coils  x  y,  and  the  coil  g  will  be  inductively 
affected  to  a  maximum  extent.    If  the 


are  so  moved  that  the  distance  between  them  is 
less  than  half  a  wave  length  the  sign  in  the  re- 
spective wires  may  still  be  opposite,  but  the 
strength  in  each  will  not  be  equal.  Thus,  if 
wire  V  is  moved  to  the  point  indicated  by 
dotted  line  n,  the  force  of  the  wave  at  V  will 
still  be  10+,  while  at  V  it  will  be  less  than  10— 
and  the  oscillation  current  strength  in  coil  x 
will  be  greater  than  that  in  coil  y,  and  detector 
d  will  be  energized.  Or  keeping  the  wires  half 
a  wave  length  apart,  but  rotating  them  on  the 
axis  a  until  this  plane  is  perpendicular  to  the 
front  of  an  advancing  wave  having  at  a  given 
instant  a  force  of,  say,  10+,  it  will  fall  on  both 
wires  as  indicated  by  line  m  where  the  force 
and    sign    are    equal.      Oscillations    of    equal 


upon  m  are  tera  which  will  be  wl 
of  the  wires  is  at  right  angles  to 
of  the  arriving  waves.    According  to  1». 
the   apparatus    of   this    device  has    never   r 
used  with  a  wave  length  exactly  twice 
tanee  between  the  two  aerials  or  vertex  - 
V  V.    The  object  in  having  the  wave 
equal  to  twice  the  said  distance  is  that 
arrangement  gives  maximum  intensirr  wi 
nals,  the  signals  under  all  conditio       be 
maximum  when,  the  plane  of  the  v*. 
right  angles  to  a  plane  down  through 
ante  tin*;    the    signals    being    canceled 
coils  x  y  when  the  plane  of  the  waves  is  . 
with   the   plane   passing   through   the  v«- 
wires.    Consult  U.  S.  Patent  No.  716,135, 
covering  this  device. 

Bent  Antennas  in  Dire 
naling. —  De    Forest    state*    m»i    aj 
vertical   wire  to  which  is  attached   a  — - 
horizontal  wire  signals  are  received  by 
of  the  detector  in  the  vertical  wire,  the  tin 
of  which  signals  appear  to  vary  acco 
the  position  of  the  wires  approach  o> 
from  a  position  of  parallelism  with  the  i 
lion  of  travel  of  the  waves.    The  variona 
rangements  of  T  and  L  antennae  so  largeh 
ployed  for  capacity  on  shipboard  and  in 
stations  correspond  more  or  less  to         > 
going  device  but  practical  experience  ■- 
definitely   indicate    that   in   ordinary 
working  the  signals  are  affected  iavunm 
otherwise  as  regards  the  directive  effect  on 
naling  by  such  arrangement  of  the  aerial  *i 

Marconi  has  made  numerous  expensst 
relative  to  directive  wireless  signaling  and 
found  that  by  placing  a  large  number  of  w> 
arranged  as  an  L  aerial,  or  bent  anter 


may  be  largely  controlled;  also  that  by 
similar  antenna;  the  reception  of  signals  u 
improved.    Braun,  Artom  and  others  hate 
experimented  with  directive        reles*  te 
devices,  an  account  of  which       ty  be  (■ 
textbooks  on   wireless  telegr       <t. 

Belliai-Toai     Di  recti  v- 
Syatem    and    Direction  _, — ,      — 

ventors  began  their  experime....  in  Frai« 


BeHini-Tt 

Strenpth  and  direction  will  then  be  set  up  in 
the  vertical  wires,  the  effect  <>f  which  on  the 
coil  s  is  nil,  owing  to  the  differential  winding  of 
the  coils  x  y     To  determine  then,  the  direction 

the  wires  I-.  I",  on  their  axis  a  until  the  com-       ...    ..— 

bined   forces  of   the  oscillations   in  coils  x  y      triangular  transmitting  circuit  i 


a  triangular  nearly  closed  a 
of  rotation  on  its  axis,  using  a  tn 
receiver  somewhat  simitar  to  those 
scribed.  Like  other  experimenter* 
Tosi   found  thai   the  strength  of  n 
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m  of  the  receiving  station,  and  that  upon 
the  triangle  on  its  axis  directing  its 
.*ay  from  that  station  the  strength  of 
gradually  weakened  and  was  always  zero 
the  plane  was  at  right  angles  to  that 
To  avoid  the  difficulties  involved  in 
»  of  movable  aerials  for  directive  pur- 
ine inventors  devised  the  plan  of  using 
ts  of  triangular  aerials,  placed  at  right 
to  one  another,  as  outlined  in  Figs.  21, 
in  which  W  E  indicate  the  two  upper 
f  one  triangle  and  N  S1  similar  sides  of 
r  triangle.  In  connection  with  this  ar- 
icnt  of  aerials  a  device  termed  a  radio- 
teter  n  w  C  is  utilized  in  which  will  be 
:ertain  resemblance  to  the  Stone  localizer 
isly  described.  The  radio-goniometer 
s  of  two  fixed  coils  n  w  at  right  angles 
other,  and  of  a  central  coil  C  moyable 
)ivot  in  any  direction  within  the  coils 
When  used  for  transmitting,  the  coil  C, 
1,  23,  is  the  primary  of  an  oscillation 
rmer  with  two  secondaries,  n  w.  When 
>r  reception  of  signals,  as  in  Fig.  22,  coil 
mes  the  secondary  of  two  primaries  n  w. 
:ed  coil  n  is  connected  with  aerial  wires 
xed  coil  w  with  aerials  W  E.  When  the 
is  used  as  a  transmitter,  if  it  is  desired 
ismit  signals  in  the  direction  of  the 
3f  say  N  S,  the  primary  coil  C  is  turned 
pivot  until  it  is  parallel  with  coil  n,  at 
time  inductive  effects  will  be  inappreci- 
coil  w,  but  will  be  a  maximum  in  coil  n, 
e  direction  of  transmission  will  be  N  S. 
primary  coil  be  placed  parallel  with  coil 
direction  of  radiation  will  be  W  E.  If 
sired  to  send  signals  in  any  direction  be- 
IV  N  or  E  S,  this  is  effected  by  placing 
n  the  desired  position  in  which  case  each 
w  will  be  acted  upon  proportionately  to 
le  with  coil  C,  and  the  direction  of  radi- 
rill  be  a  resultant  due  to  the  combination 
two  electromagnetic  forces  developed 
coils  n  w,  virtually  according  to  the  law 
parallelogram  of  forces.  In  Fig.  21,  for 
e,  with  coil  as  shown,  the  resultant  direc- 
auld  be  as  indicated  by  the  dotted  lines 
e  length  of  the  thick  lines  N  E,  respec- 
represent  the  assumed  magnitude  of 
iponent  forces  in  the  direction  indicated 
;e  lines ;  or  if  the  coil  C  be  turned  in  the 
>n  of  dotted  or  resultant  line  /,  the  mag- 
of  the  component  force  due  to  coil  w 
be  reduced  by  the  amount  indicated  by 
»rsecting  dotted  line  at  /',  while  the  corn- 
force  due  to  coil  n  would  be  indicated 
dotted  line  ri.  Reversely  when  the  radio- 
leter  is  Used  as  a  receiver  or  direction 
Fig.  22,  the  incoming  wave  fronts  will 
i  the  closed  aerial  oscillation  circuits, 
v  as  stated  in  connection  with  Fig.  20. 
f  an  arriving  wave  front  is  in  the  plane 
\,  coil  n  only  will  be  affected  and  coil  C 
ed  bv  the  operator  until  maximum  cur- 
•  signals  are  obtained.  If,  on  the  other 
he  wave  front  is  advancing  from  a  direc- 
idway  between  N  and  £,  the  coils  n  w 
equally  affected  and  the  b«st  position 
1  C  will  be  as  indicated  by  the  dotted 
in  Fig.  21.  The  foregoing  described  de- 
;rives  added  importance  from  the  fact 
forms  the  basis  of  the  now  well-known 
ii-Bellini-Tosi  Direction  Finder.     (Con- 


sult Weagent,  ( Static  Eliminator*)*  This  and 
other  direction  finders  are  likely  to  be  of  great 
utility  in  enabling  the  navigators  of  air  ships  to 
obtain  their  bearings  when  in  fogs,  etc.,  etc.  For 
example,  assuming  that  certain  land  stations  are 
instructed  to  send  out  prearranged  signals,  the 
navigator  by  means  of  a  direction  finder  on  his 
ship  can  quickly  ascertain  his  direction. 

Statics  and  Atmospheric  Interference  in 
Wireless  Telegraphy.—  Marconi  found  during 
his  experiments  that  daylight  was  inimical  to 
long  distance  wireless  telegraphy.  In  other 
words,  that  signals  could  be  received  at  a  much 

freater  distance  at  night  than  in  the  daytime, 
t  is  supposed  that  this  is  because  ionization  of 
the  air  is  greater  in  daylight  than  at  night  and 
that  the  ionized  air  of  the  atmosphere  absorbs 
more  or  less  of  the  long  waves  employed  in 
trans-oceanic  wireless  telegraphy.  Marconi  ob- 
served that  the  effect  of  ionization  of  the 
atmosphere  was  not  noticeable  to  an  injurious 
degree  at  distances  less  than  500  miles. 

It  has  long  been  known  that  atmospheric 
electricity  can  be  drawn  from  points  above  the 
earth's  surface  by  means  of  a  wire  upheld  in 
the  air.  This  is  due  to  the  fact  that  the  upper 
layers  of  the  atmosphere  are  statically  charged 
with  electricity  to  a  point  of  electric  potential 
differing  from  that  at  the  earth's  surface.  The 
grounded  aerial  wire  tends  to  equalize  this  dif- 
ference of  potential  and  currents  of  electricity 
discharge  through  it  to  earth.  The  aerial  wire 
used  in  wireless  telegraphy  similarly  acts  as  a 
medium  of  discharge  for  atmospheric  elec- 
tricity, and  in  so  doing  produces  currents  of  elec- 
tricity that  have  been  the  source  of  much  inter- 
ference with  the  operation  of  wireless  teleg- 
raphy and  telephony.  This  particular  source 
of  external  interference  can  be  measurably 
obviated  by  disconnecting  the  wireless  aerial 
from  the  cable.  Lightning  storms  and  snow- 
storms also  set  up  interference,  but  they  do  not 
constitute  a  very  serious  obstacle  to  the  opera- 
tion of  wireless  telegraphy.  The  foregoing  and 
other  electrical  disturbances  encountered  in 
wireless  telegraphy,  are  known  under  the  gen- 
eral names  of  "statics*  "X's*  or  "strays,"  and 
certain  types  of  such  disturbances  have  hitherto 
made  the  successful  operation  of  trans-oceanic 
and  long  distance  wireless  telegraphy  generally, 
very  difficult.  The  effect  of  the  discharge  of 
atmospheric  electricity  by  way  of  the  aerial  wire 
to  earth  is  termed  "hissing."  Other  types  of 
static  interference  are  termed  respectively 
"clicks*  and  ^grinders.* 

An  electrical  source  of  interference  due  to 
"strays*  or  electromagnetic  waves,  probably 
caused  by  variations  in  the  electrical  condition 
of  the  atmosphere,  produces  disturbances  in  the 
wireless  receiving  apparatus  sufficient  to  render 
signals  unreadable  while  the  disturbances  last. 
These  effects  are  very  pronounced  in  the  tropics 
and  are  much  less  noticeable  in  winter  than  in 
summer  or  temperate  zones. 

A  number  of  devices  have  been  used  to  par- 
tially eliminate  the  effects  of  statics,  the  most 
common  being  the  placing  of  a  small  air  gap 
in  the  aerial  wire,  across  which  the  static  cur- 
rents pass,  thereby  diverting  them  from  the  re- 
ceiving apparatus.  For  short  distances  this  de- 
vice is  of  use. 

To  avoid  static  effects,  Fessenden  devised 
the  plan  of  divided  circuits  shown  in  Fig.  24. 
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A  is  the  aerial.  R  B'  arc  branched  circuits  from 
the  aerial,  coupled  differentially,  to  a  detector 
circuit  (\  C,  C.  T  is  a  head  telephone  receiver. 
The  assumed  operation  of  this  device  was  that 
if  one  of  the  branch  circuits,  say  /?,  be  attuned 
to  arriving  signals  and  the  other  branch,  H'  be 
not  so  attuned,  the  attuned  circuit  would  re- 
spond to  arriving  signals  while  the  untuned 
branch  would  not  so  respond,  and,  further,  that 
the  static  currents,  being  forced  vibrations, 
would  pass  through  lx>th  branches  in  equal 
strength  and  would,  therefore,  cancel  each  other 
in  the  di  tic  rented  coils.  It  bus  l>cen  pointed  out, 
however,   that   the  static  currents  are  also  re- 


Fic.  24. —  Pcsscndcn  Interference  Preventer. 

sponsive  to  tuning  of  the  branches  to  different 
rates  uf  oscillation  which  prevents  the  desired 
cancellation  of  the  static  currents  in  H  /?',  hence 
the  static  noise*  will  be  beard  in  the  receiver. 
Consequently,  any  apparent  benefit  derived  from 
this  arrangement  must  be  due  to  the  loose 
coupling  of  the  circuits,  which  diminishes  the 
strength  of  the  >taiic  currents. 

Dieckmau  designed  a  protective  shield  of 
wires  to  be  placed  over  and  around  the  wires 
of  an  L  antenna  to  cut  off  the  static  currents 
from  the  aerial  and  divert  them  to  the  earth. 
This  device  is  expensive  since  it  practically  du- 
plicates the  regular  antenna:,  but  it  largely  di- 
\erts  atmospheric  currents  from  the  aerial 
proper.  It  does  not,  however,  divert  horizontal 
electromagnetic   strays    from    the   antenna. 

Weagent  Anti-Static  Device- -The  prin- 
ciple involved  in  this  device  is  the  outcome  of 
Wcagcnt's  remarkable  discovery  that  the  statics 
producing  the  greatest  interference  in  wireless 
telegraphy  are  not  parallel  with  tlu  wa\es  due 
to  radiation  from  wireless  telegraph  stations, 
but  are  \  crura  I  in  direction.  It  is  beyond  the 
scope  of  ibis  article  to  give  more  than  a  brii  f 
description  of  the  methods  which  Mr.  Weagent 
has  imented  to  ;i\.nl  of  this  discovery.  For  a 
full  dfM  riptioii  tfuri-of  the  reader  is  referred 
in  the  lournal  of  ;hc  Institute  of  Radio  Kngt- 
neers.   March   I'M1' 

(iraiitiiii!  tlii-  accuracy  ti  Mr.  Wcagent's 
usstni]|i::-.j|  ,in  ;..  the  xertical  direction  of  static 
( urn  nts  oi  \\a\cs  the  direction  of  their  propa- 
gation will  be  at  right  angles  to  that  of  ad- 
ducing wireless  icbgraph  waves.  The  problem 
was  then  to  separate  the  wireless  signal  waves 
Mom  those  due  to  statics  in  the  antenna  cir- 
cuit. 

The  \\"i  auuit  arrangement  of  circuits  and 
apparatus  to  etiect  this  result  is  sh<  -»vn  theoreti- 
cally in   Fig.  J 5,  the  explanation  01  which  will 


perhaps  be  simplified  by  reference  to  the  de- 
scription of  the  Stone  Direction  Finder,  v4 
the  Hcllini-Tosi  goniometer,  herein.  For  fet 
purpose  Mr.  Weagent  arranged  two  loop*  f.  /' 
of  aerial  wires  supported  on  poles,  the 
ing  station  being  at  .V.  The  length  of  eaui 
is,  say,  three  miles,  although  the  inventor 
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Pig.  25.—  Weagent  Anti-Sutic  Syitcm.    Two-Wot 


experimented    with    loops    of    varying   l< 
less    than    three    miles.     The    sustaini       ,*„». 
arc  30  feet  high.    The  wires  of  the  kiak  arc 
spaced   15   feet  apart  on  the  poles.    Each  Wf 
is  connected  at  ,Y  in  scries  with  a  condenser  C 
and  one  primary  coil  p,  p'  of   a   radio  ems- 
ometcr,  the  secondary  coil  s  of  which  in  mm 
is  coupled  with  the  tuning  coil  tc  of  a  wire! 
receiving  circuit  containing  the  usual  varim 
condenser   in,  detector  d.  battery  b  and 
phone  receiver  T.    Variable  inductances  f  « 
resistances  r  arc  placed  in  the  loops  /.  /-'  for 
adjustment  purposes.  The  coil  s  may  be  rota 
into  a   desired  position. 

The  vertically  moving  static  waves  are 
dicated  by  the  downward  arrows  a  a,  the  (w 
trom  ague  tic  waves  due  to  wireless  signal; 
indicated  by  the  horizontal  arrows  a   a.   S»»» 
the  static  waves  cut  both  of  the  loops  «i&ml 
taneously  the  currents  set  up  by   them  in  Ai 
primary   coils   p  p'  of   the   goniometer   ib 
wound  oppositely  to  each  other)   arc  in  pu*~ 
and   produce  no   c fleet   on   the   secondary  toi 
s  of  that  apparatus.    Rut  the  arriving  sign 
waves    cut    the    respective    loops    at    diflk 
times  with  the  result  that  the  currents  sci 
thereby  arc  not  in  phase  and  a  preponde        i 
current    is   produced   in    one   or   other  Oi 
primary  coils  of  the  goniometer,  which 
a  current  in  the  secondary'  s  of  those  cv* 
is  heard  in  the  detector  circuit  as  in  o, 
wireless  telegraph  operation. 

Mr.  WcagcrU  in  his  paper  states  dial  » 
obtain  tuning  in  the  loops  an  inductance  coi 
i,  i  of  30  millihenrys  is  placed  in  the  ufmr 
wire  of  each  loop  and  best  results  are  obtamrf 
when  this  inductance  is  placed  near  the  mil- 
die,  when  the  tuning  is  at  a  maximum.  A 
similar  coil  placed  in  the  lower  wire  of  a  loop 
effect*  no  change  in  tuning.  Experiment 
showed  that  a  coil  of  30  millihenrys  was  hest 
for  a  wave-length  of  12.000  meters  while  a  cul 
of  Iin  c  millihenrys  gave  best  results  for  aojOB' 
meter  wave.  Both  values,  however,  were 
factory  for  cither  length  of  wave  with 
three  miles  in  length. 

While  the   foregoing  device  was 
in    getting    rid   of    the   vertical    statics  ti 
grinders,  it  was  found,  in  long-continued 
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by  Mr.  Weagent  with  a  two-wire 
system  installed  at  Lakewood,  N.  J., 
i  interference  due  to  clicks  or  horizontal 
could  not  be  altogether  eliminated  by 
)-wire  loop  arrangement.    Mr.  Wcagent 

the  interference  termed  grinders  as 
liich  produces  in  the  telephone  receiver 
auous  rattle  with  occasional  crashes,  and 
>re  noticeable  in  warm  than  in  cold  sea- 
On   the  other  hand   clicks,   which   are 

spaced   crashes   in    the   telephone,   are 

loticeable  in  cold  weather,  but  they  are 

continuous  in  their  action  as  grinders. 

stance,  it  was  found  thatwith  the  two- 

x>p  arrangement  clicks  interfered  ma- 

with  the  reception  of  signals  emanating 

i  Comparatively  low  power  stations  as 
,  Ireland,  and  the  Eiffel  tower,  and  that 
in  devised  to  reduce  the  effect  of  the 
dso  weakened  the  signals.  On  the  other 
lie  clicks  were  not  of  sufficient  strength 

to  impair  signals  received  from  the 
owerf  ul  stations  at  Carnarvon,  Wales,  or 

Germany. 

means  of  another  device  due  to  Mr. 
nt  and  shown  in  Fig.  26,  it  became  pos- 


coils  «*,  resistances  r  and  condensers  C  shown, 
are  made  to  neutralize  or  'balance  the  static 
and  click  currents  picked  up  by  the  receiving 
aerial  L,  L,  before  reaching  the  vacuum  tube 
detector  circuit  A.  The  rotary  goniometer  coil 
S  is  coupled  to  the  detector  circuit  A  at  a'  and 
to  the  receiving  aerial  L  L  at  a.  Circuit  A  is 
also  coupled  to  the  receiving  aerial  L  via  a' 
and  a.  This  device  allows  the  current  signals 
from  distant  stations  to  be  received  at  normal 
strength  and  without  static  or  click  interfer- 
ence, during  all  hours  of  the  day. 

It  is  claimed  by  Mr.  Weagent  that  con- 
tinued use  of  his  static  eliminator  has  shown 
beyond  question  that  its  performance  is  not 
occasional  or  accidental,  but  is  reliable  and 
consistent  With  this  system  of  reception  trans- 
Atlantic  radio  telegraphy  can  now  be  carried 
on  free  from  interruptions  caused  by  statics 
of  any  kind,  excepting  only  that  due  to  local 
lightning.  Further,  the  barrier  in  the  way  of 
radio  telephony  is  by  means  of  this  system  also 
removecL  inasmuch  as  statics  have  interfered 
with  radio  telephony  to  a  much  greater  extent 
than  with  radio  telegraphy.  Improvements  have 
been  lately  perfected  by  means  of  which  radio 
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Fig.  26. —  Weagent  Tnree-Wire  Aerial  Static  Eliminator  System. 


►  eliminate  the  statics  due  to  clicks  to  the 
that  the  signals  from  the  weaker  Euro- 
tations  were  easily  readable.  Since  it 
monstrated  by  the  experiments  referred 
:  the  two-loop  aerial  picked  up  vertical 
waves    and    horizontal    electromagnetic 

Mr.  Weagent  conceived  the  idea  of 
g  the  two-loop  aerial  as  a  tank  or  re- 
e  for  the  static  waves  that  produce 
•s  and  clicks,  and  then  avail  of  these 
at  a  given  instant  to  balance  out  by 
;  means  the  practically  similar  waves 
>ed  in  a   third  aerial   that  would  con- 

the  receiving  circuit  proper  in  the 
r  now  to  be  described. 
Fig.  26  SL  ^  SL  comprise  the  two-wire 
tanks  for  this  purpose.  The  instruments 
xuits  at  the  receiving  station  are  indi- 
ffithin  the  dashes.  The  receiving  aerial 
is  the  long  horizontal  wire  L  L,  which 
»ended  on   the  same  poles  as  the  tank 

SL  SL.  The  function  of  SL  SL  as 
cd  is  to  accumulate  and  supply  at  a  de- 
Instant  currents  due  to  grinders  and 
which  by  suitable  adjustment  of  a 
eter   S,   P,   P\   and   of    the   inductance 


messages  may  be  successfully  received  from 
across  the  Atlantic  Ocean,  with  apparatus,  in- 
cluding the  entire  equipment,  and  miniature 
aerials,  so  comparatively  diminutive  that  they 
may  be  placed  on  a  lecture  platform. 

Comments  on  Trans-Atlantic  Wireless 
Telegraphy. —  The  Great  War  interfered  ma- 
terially with  the  free  use  of  wireless  telegraphy 
and  during  the  term  of  the  war  the  govern- 
ments of  the  various  nations  of  the  world 
exercised  complete  control  of  its  operation 
over  land  and  sea.  The  following  remarks  con- 
cerning the  status  of  trans- Atlantic  Wireless 
telegraphy  are  drawn  from  an  article  in  the 
international  Cable  Register  Supplement, >  by 
E.  B.  Pillsbury. 

^  ^Regular  message  traffic  has  been  trans- 
mitted between  Europe  and  America  by  Wireless 
telegraphy  continuously  ^  for  over  eight  years 
by  means  of  a  duplex  circuit  between  Clifden, 
Ireland,  and  Glace  Bay,  Cape  Breton,  that  is. 
messages  between  those  points  are  transmitted 
in  either  direction  simultaneously.  The  trans- 
mitting and  receiving  apparatus  are  not  placed 
in  one  station  but  in  separate  stations  a  num- 
ber of  miles   apart,  connected  by  land  lines, 
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which  make  it  possible  to  localize  the  sending 
:uid  receiving  oiierators  in  the  one  mom.  The 
receiving  instruments  arc  coupled  to  two  (lis- 
it  net  aerials,  mie  of  which  is  iim.i1  for  receiving, 
while  the  other,  known  as  the  balancing  aerial 
is  su  arranged  that  it  is  pr.-ictically  unaffected 
liy  the  signals  from  the  distant  station  from 
which  it  is  expected  to  receive.  The  effect  pro- 
duced by  the  balancing  aerial  on  the  receiving 
apparatus  by  the  adjacent  transmiiler  is  equal 
and  opposite  to  that  produced  thereby  through 
the  receiving  aerial  which  is  tuned  to  the  wave- 
length of  the  signals  it  is  desired  to  receive. 
The  latest  type  of  the  Marconi  receiving  ap- 
paratus greatly  minimizes  the  atmosphere  inter- 
ference to  which  wireless  transmission  over 
long  distance  was  particularly  exposed  in  the 
early  days.  The  signals  arriving  in  Glace  Bay 
from  ("lifden  arc  as  a  rule  easily  read  through 
any  ordinary  rlectrir  atmospheric  disturbance. 
The  strengthening  of  received  signals  has  made 
possible  the  employment  of  recording  instru- 
ments which  not  only  give  a  permanent  record 
of  the  received  rnessajics,  but  arc  also  capable 
of  operation  at  a  much  higher  rate  of  speed 
than  would  lie  obtainable  hy  an  operator  re- 
ceiving by  sound  or  sight.  The  method  cm- 
ployed  for  this  purpose  is  lo  insert  into  a  gramo- 
phone the  wireless  telephone  whereby  the  re- 
ceived dot  and  dash  signals  arc  impressed  on 
the  wax  cylinder.  These  signals  may  thus  be 
recorded  at  maximum  speed  and  afterward  be 
removed  in  another  gramophone  that  may  be 
speeded  down  to  the  capacity  of  the  receiving 
operator.  A  high  rale  of  transmission  of  sig- 
nals is  attained  l>v  ihe  used  of  a  Wheat  stone  au- 
tomatic transmitter  (sec  Telegraphy)  using 
perforated  paper  tape." 

While  the  war  has  interrupted  the  free  use 
'  v  and  telephoi      '   " 
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Proposed  Pwi-Amcricin  Wireleu  Chita 
of  Stations. —  It  has  recently  been  announced 
that  the  lamest  wireless  station  in  the  world  ii 
to  be  constructed  near  Buenos  Aires  South 
America.  This  will  lw  one  of  a  scries  of  wire- 
less stations  designed  to  connect  the  United 
States  with  all  the  important  countries  of  South 
America,  including  Argentina,  Brazil,  I'rupiar, 
Chile.  I'itii  and  Ecuador.  Mexico  and  Cute 
arc  also  to  be  placed  in  wireless  communtcauoi 


this  country  and  Eur  . 
provements  in  these  arts  that  have  no  tluul.t  pro- 
duced practical  results  that  would  not  other- 
wise have  been  forthcoming  in  years.  Tilts 
has  been  remarkably  true  with  regard  to  ihc 
improvements  in  vacuum-tube  apparatus  and 
the  results  obtained  thereby  in  the  service  of 
the  United  Slates  Signal  Corps.  For  this  serv- 
ice alone  the  production  of  high  quality  stand- 
ardized tubes  has  been  at  the  rate  of  over 
1.0111.(100  per  annum.  For  interest  in*  data  on 
this  subject  consult  a  lecture  given  by  Ma j. -Gen. 
George  O.  Squicr  b<  fore  I  lie  American  Insti- 
tute of  Fleciriral  Engineers,  10  Jan.  PI"),  on 
•Aeronautics  in  the  United  State*  from  the 
BrpinuiiiR  <■(  the  War  to  the  Present  Time* 
The  Marconi  Wireless  Telegraph  Station 
It  Bclmar,  N.  J.— The  buibtini:  shmvn  in  the 
fciMurniiiid  is  thi-  nprraiiiiL'-rihwi  r.f  the  struinn. 
It  is  i.vcr  82  feel  in  lrnirth.  This  -tati.m  is 
intended  to  com  mimical  o  with  the  htiih  power 

-::ft...i  at  raniarv-,1,.  W..1.  ,      The  ma-l.  sh-.«u 
wesiwar.1  one 


e  The 
is  over  Kit  Fret  limit.  The 
ml  transmitted  frrnn  this 
A  from  the  Marconi  office* 
,■  York,  bv  anlomatie  tele- 


ui-h  tbe-e  countries.  The  South  Americas 
winle-s  system  will  connect  at  New  Y«* 
with    irau- Atlantic   wireless   to   Herat    Britain. 

S.-:n  .In' -ivr.-t  ami  Ku-sia  and  at  San  Francises 
wi'ti    'he   Hawaiian    1-lan.U  and  thence  with  *r 

Orient.     In  the  United  States  the  system  wil 


TBLBKI  —  TELEOLOGY 


Ml 


rith  the  25,000  stations  of  the  Western 
id  lines. 

'rials  of  the  proposed  station  at  Buenos 
ill  be  supported  by  self-supporting 
orresponding    to    the    towers   of    the 

station  at  Arlington,  Va.,  which  are 
i  in  the  accompanying  illustration. 
letails  of  this  projected  chain  of  wire- 
ons  will  be  found  in  The  Wireless 
gust  1918). 

•graphy. —  Proceedings  of  Institute  o£ 
ngineers;    Bucher,    E.    E.,    Practical 

Telegraphy5  and  c Vacuum  Tubes  in 
Communication > ;  Fleming,  Principles 
c-Wave  Telegraphy  > ;  ib.,  Elementary 
>f  Radio  Telegraphy  and  Radio  Tele- 
Mavcr,  William,  Jr.,  <Wireless  Teleg- 
d  Telephony.  > 

William  Mayer.  Jr., 
Author  of  ^American  Telegraphy? 

[,  Samuel,  Count,  African  ex- 
r.  ^aromberke,  Eastern  Transylvania. 
March  1916.  He  won  a  distinguished 

the  roll  of  African  explorers  by  his 
n  of  1886-89,  during  which  Lake 
fourth  in  size  of  the  great  lakes  of 
il  Africa,  was  for  the  first  time  sighted 

men.  The  existence  of  a  great  lake 
inknowh  area  between  the  Victoria 
ind  Abyssinia  had  for  some  years  been 

and  after  the  route  in  this  direction 
i  opened  up  by  Joseph  Thomson's 
through  Masailand,  Count  Teleki  was 
to  take  advantage  of  this  open  road, 
only  made  his  way  to  the  lake,  but 

to  its  northern  extremity,  bringing 
liable  observations  on  the  geography, 
ind  ethnology  of  the  country  traversed. 

various  subsequent  journeys  in  Africa 

East,  but  resulting  in  no  further 
ical  discovery. 

SMACHUS,  tMSm'a-kus,  in  the  Ho- 
>jan  War  cycle,  a  son  of  Ulysses  (q.v.) 
lope.  He  was  still  in  the  cradle  when 
r  went  to  the  Trojan  War.  When  his 
id  been  absent  from  home  about  20 
>lcmachus  was  urged  by  Athena 
i),  who  appeared  to  him  in  the  guise 
>rf  a  friend  of  Ulysses,  to  go  and  seek 
I  as  the  place  of  his  residence  and  the 
his  long  absence  were  then  unknown, 
I  the  courts  of  Nestor  and  Menelaus  to 
formation.  He  afterward  returned  to 
here  the  suitors  of  his  mother,  Penel- 
conspired  to  murder  him;  but  he 
heir  treachery.  His  father  had  arrived 
and  two  days  before  him,  and  was  then 
•use  of  Eumaeus,  a  faithful  swineherd, 
tus  is  the  hero  of  Fenelon's  famous 
cLes  Aventures  de  Telemaquc*  from 
.e  word  ^Mentor1*  has  been  adopted 
erbial  use.    See  T£l£maque. 

SMACHUS,  a  Syrian  monk,  who,  in 

of  the  Emperor  Honorius,  about  400 

sd  into  the  arena  of  the  Coliseum  and 

I  to  separate  the  gladiators.     He  lost 

it  the  hands  of  the  enraged  populace. 

occurrence  is  said  to  have  influenced 

to  discontinue  gladiatorial  combats, 

did  soon  afterward. 

tffAQUE,  a  romance  by  F6nclon. 
ut*  is  in  form  a  novel,  and  relates 
itures  of  Telcmachus  in  search  of  his 


father,  Ulysses.  In  its  flowery  poetic  style, 
however,  and  in  its  division  into  24  books,  it 
suggests  the  epic  poem  rather  than  the  modern 
novel.  It  is  based  upon  the  Odyssey  of  Homer, 
and  uses  the  mythology  and  introduces  many 
of  the  characters  of  that  poem.  Its  intention 
was  primarily  didactic  It  was  one  of  several 
works  that  Fenelon  wrote  for  the  instruction 
of  the  young  Due  de  Bourgogne,  grandson  of 
Louis  XIV,  whose  tutor  he  was  (1689-95).  By 
his  experiences  and  observation  during  his  wan- 
derings, in  various  lands  and  among  different 
peoples,  aided  especially  by  the  wise  comments 
and  interpretations  of  Minerva,  who  accom- 
panies him  in  the  form  of  Mentor,  the  young 
Telemachus,  future  ruler  of  Ithaca,  and  through 
him  the  future  ruler  of  France,  received  those 
lessons  on  the  proper  conduct  of  life  and  es- 
pecially on  the  duties  of  a  king  and  on  sound 
principles  of  government,  which  were#  calcu- 
lated to  prepare  them  for  the  responsibilities 
of  their  high  stations.  It  is  a  striking  mark 
of  the  honesty  and  independence  of  Fenelon 
that  these  lessons  #  are  singularly  liberal  and 
modern,  and  contain  implicitly  a  sweeping  in- 
dictment of  the  government  and  policies  of 
Louis  XIV.  <TSlemaque)  has  often  been  trans- 
lated into  English.        Arthur  G.  Canfield. 

TELEMETER,  any  one  of  various  instru- 
ments designed  to  measure  the  distance  of  ob- 
jects more  or  less  remote.  It  is  used  by  sur- 
veyors and  engineers,  where  rapid  work  is 
necessary  and  a  fair  amount  of  accuracy  re- 
quired, on  the  battlefield  to  determine  ranges, 
etc.,  where  it  is  Usually  called  a  range-finder. 
One  form  is  a  recording  apparatus  elec- 
trically connected  with  a  distant  meteoro- 
logical or  other  instrument.  The  surveyor's 
telemeter  is  better  known  as  a  stadia,  and 
consists  of  a  mounted  telescope  with  horizontal 
cross-wires,  which,  when  in  use,  intercept  the 
divisions  upon  a  graduated  rod  held  by  an 
assistant  at  the  distant  point.  The  reading 
multiplied  by  the  ^factor*  of  the  instrument 
gives  the  distance. 

TELEOCEPHALL,  that  is,  (Gr.  rkXfoq) 
complete  (Gr.  Kefal'v)  head.  A  name  applied 
by  some  authorities  to  a  group  of  fishes  em- 
bracing most  of  the  teleosts,  or  true  bony  fishes, 
especially  those  bearing  a  full  complement  of 
cranial  and  opercular  bones,  with  the  anterior 
vertebrae  separate. 

TELEOLOGY  (Greek,  telos,  «end»  or 
•purpose*)  denotes  a  mode  of  explanation  in 
accordance  with  which  the  world  as  a  whole,  or 
particular  forms  within  it,  are  regarded  as  due 
to  the  realization  of  some  end  or  purpose  on  the 
part  of  some  intelligence  existing  either  in  the 
world  or  outside  it.  Thus  we  might  account  for 
the  various  arrangements  of  the  physical  uni- 
verse—  the  distribution  of  land  and  water,  the 
movements  of  the  heavenly  bodies,  the  changes 
of  the  seasons — by  referring  them  to  some  end 
that  the  governing  power  of  the  universe  is 
thereby  achieving,  as,  for  example,  the  preserva- 
tion and  comfort  of  mankind.  Or  we  might  ex- 
plain the  structure  of  an  organism  or  of  any  of 
its  parts  by  reference  to  the  purpose  that  it 
serves,  as,  for  example,  the  presence  of  fish  in 
the  sea  through  their  usefulness  to  man  as  food, 
or  the  structure  of  the  eye  through  the  actual 
service  that  it  renders.  It  is  natural  to  assume 
that  everything  has  been  made  for  man  and  to 
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regard  atl  (hums  as  existing  for  his  service  and 
convenience,  that  *cvcn  the  cork-trees,"  as 
Hcgrl  remarked  ill  satirising  this  view,  "have 
been  produced  in  order  Ihiit  we  may  have  stop- 
per* (or  our  hottles»  Teleology  doe!  not  al- 
ways adopt  this  narrowly  anlhropoeentric  point 
of  view.  But  the  very  essence  of  its  procedure 
It  to  postulate  the  existence  of  some  intrlligiMc 
ends  or  purpose*  in  the  world,  md  to  read  the 
various  natural  phenomena  by  reference  to  these 
md*.  It  b  tlrai  nffibimfion  in  terms  of  final 
causality,  rather  than  in  trrms  of  efficient 
causes  nr  mechanism.  Teleology  seeks  to  make 
things  intelligible  by  showing  their  relation  to 
an   end   thai   is  being   realwcd;   it   answers  the 

Sesiion  °Why?*  or.  "For  wJwt  purpose?* 
[■chanism.  or  explanation  by  efficient  causes, 
on  the  other  hand,  know*  nothing  of  a  purpose. 
It  shows  how  the  result  h..s  actually  '"'i'  In- 
duced l>y  the  operation  of  natural  causes,  acting 
according  to  invariable  laws  It  explain!  bj 
answering  the  question  "How?*  It  is  well 
known  that  there  has  hrcn  a  constant  conflict, 
throughout  the  whole  history  of  thought,  be- 
tween ideological  and  mechanical  model  of  ex- 
planation Indeed,  this  may  be  said  to  be  the 
supreme  question  at  issue  in  all  philosophy.  Is 
the  world  and  all  that  it  contains  merely  the 
natural  product  of  efficient  cautei  acting  with- 
out any  intelligent  guidance,  or  is  there  some 
purpose  or  system  of  purposes  being  realized? 
The  terms  in  which  the  conflict  between 
teleology  and  mechanism  ate  expressed  have 
been  modified  in  recent  times,  and  it  is  per- 
haps well  to  note  some  fundamental  differences 
between  the  thought  of  the  present  time  and  the 
earlier  mode  of  conceiving  teleology.  The  older 
teleology  regarded  God  (or  the  gods)  as  a  being 
outside  of  the  world  who  in  an  external  way 
was  accomplishing  some  purpose  through  ,,.  iS 
the  mechanician  uses  a  machine  to  accompuih 
his  purposes.  From  the  modern  point  of  view. 
God  il  identical  with  the  ultimate  principle  of 
things.  The  purpose  of  the  world,  if  any  intel- 
ligible purpose  exists,  is  not  something  super- 
imposed on  it  from  Mirlimrr.  bttt  ..n  inner  or 
immanent  purpose  to  which  it  naturally  and 
cvinnlu-ti  pVCl  expression  The  general  ac- 
ceptance of  the  modrm  doctrine  of  evofiuion. 
with  its  natural  explanation  of  organic  forms 
and  modifications,  at  first  appeared  to  overthrow 
teleology.  For  it  was  from  the  phenomena  of 
organic  life  that  the  defenders  of  the  older 
Ideology  had  drawn  their  KfMgetl  proofs 
fORM  and  processes  did  not  seem  cx- 
by  mechanical  process,  and  here,  at 
particular  points,  il  was  supposed  one  could 
trace  the  operation  and  determmini-  Influence  of 
the  teleological  factor.    The  Darwinian  theory 

doubtless  desttoys  the  possibility  of  conceiving 
teleology  as  a  particular  influence  that  occa- 
sionally intervenes  at  special  points  in  the  proc- 
eai  of  the  world,  superseding  and  I 
work  of  efficient  causes  But  modern  tlinin'l" 
ha*  come  to  realiic  that  the  end  or  purpose  is 
not  MHnething  that  operates  here  et  I 
particular  (Hunts,  but  as  immanent  pfindpfe  If 
the  underlying  basis  of  the  world-prorr-w  as  a 
whole  In  other  words,  there  is  no  rotHlict  I-e- 
tween  teleology  and  mrchanUm  —  brtween  ex- 
plantation  by  mean  bj  means 
of  efficient  canset  —  when  the  proper  sphere  and 
"    ittation*  of   each   are   understood,   but   it    is 
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TELEOS  AURUS  —  TELEPHONE 


SLEOSAURUS,       or       TELEOSAU- 

B,  an  extinct  genus  and  family  of  croco- 
(T.  cadomensis)   found  in  Mesozoic  de- 
See  Crocodile,  Fossils. 

51     DSTOMI.    See  Ichthyology. 

!*EPATHY,    the    transfer    of    thought 

une  mind  to  another  at  a  distance,  es- 
ty  the  sending  and  receiving  of  definite 
i  information  from  the  mind  of  one 
1.0  the  mind  of  another  person,  beyond 
Mich  of  any  of  the  five  senses,  without 
nechanical  aid.  The  #  sympathetic  com- 
<n  of  mind  with  mind  is  more  or  less  ap- 
:  to  all,  but  whether  this  can  be  expanded 
;  full  extent  of  the  definition  is  doubted 
physicists,  and  regarded  as  not  proven 
aS.  Within  recent  years,  the  study  of 
stance,  spiritual  mediumship,  hypno- 
mind-reading  and  thought  transference 
leral  have  led  some  eminent  scientists  to 
it  themselves  definitely  to  the  existence 
:h  phenomena.  It  appears  also  that  all 
:s,  yogis,  theosophists,  clairvoyants,  im- 
3nal  mediums,  and  seers  believe  in  telep- 
and  many  of  them  have  written  volumes 
iir  experiences  and  those  of  which  they 
nade  record. 

ere  is  seemingly  no  end  to  records  of  ex- 
ces  of  individuals  which  go  to  prove 
thy,  but  these  records,  to  be  found  in  every 
library,  have  no  effect  on  the  mind  of  the 
st  who  insists  that  he  be  shown  —  that 
n*Je  apparent  to  one  of  his  five  senses  that 
i  thing  exists.  In  the  verv  nature  of  the 
t  ought  to  be  apparent  that  communica- 
y  means  outside  of  the  five  senses  cannot 
mght  and  put  upon  a  table  and  exhibited 
e  benefit  of  people  who  want  to  see  and 
lem.  The  evidence  can  come  only  from 
people  who  have  developed  their  powers 
id  and  thought  to  the  extent  of  being  able 
ce   part   in   a   telepathic   communication, 

to  send  or  receive  one,  or  both.  Even 
i  sender  may  have  to  depend  much  on  the 
ty  of  the  receiver,  and  the  receiver  on 
racity  of  the  sender,  as  they  put  together 
ixperiences,  to  obtain  the  proof  of  telep- 

When  two  persons  conclude  that  they 
had    telepathic    communication,   and    tell 

about  it  they  are  sure  to  be  discredited 
►st  of  their  acquaintances,  who  conclude 
lese  things  are  hallucinations.  No  pos- 
>hysical  proof  as  yet  can  be  adduced  of 
ixperiences.  If  telepathy  be  a  fact,  and 
e  on  after  death,  it  should  be  possible  to 
inicate  telepathically  with  the  dead.    And 

just  what  spiritualists  and  many  psychi- 
earches  believe  happens.  It  is  a  curious 
lat  those  who  doubt  communication  with 
late  intelligences,  as  by  the  Ouija  board 
rogh  a  medium,  are  always  claiming  that 
enomena  are  probably  produced  by  the 

of  some  one  who  knows  the  facts  of 
usages  and  influences  the  medium.  Ob- 
*  if  mind  can  act  on  mind,  telepathy  is  a 
ad  should  furnish  a  bridge  for  communi- 
between  the  world  of  the  dead  and  the 
And  that  is  exactly  what   Sir  Oliver 

Camille  Flammarion,  Cesare  Lombroso, 

Doyle  and  other  people  of  great  intelli- 
lave  been  trying  to  inform  the  public  for 
[>er  of  years.    But  because  the  evidence 


cannot  be  handed  out  like  a  Sunday  newspaper, 
or  put  into  a  receipe  so  that  anybody  can  tele- 

?ath,  tfie  amaterial  scientists®  have  largely  re- 
used credence.  Their  attitude  is  changing, 
however,  and  largely  through  the  work  of  the 
Psychical  Research  Society,  which  was  started 
with  the  idea  (in  many  minds)  of  wholly  dis- 
proving spiritualistic  phenomena,  and  has  after 
35  or  40  years  convinced  probably  all  of  its  active 
members  that  the  dead  live  on,  and  that  more  or 
less  communication  is  all  the  time  taking  place 
between  the  two  worlds.  It  was  under  their 
auspices,  a  few  years  ago,  that  Prof.  Henry 
Sedgwick  investigated  17,000  cases  of  appari- 
tions of  dead  persons  seen  and  recognized  by 
friends  at  a  distance  at  the  time  of  decease. 
He  reported  that  the  result  showed  *coin- 
cidences*  440  times  as  numerous  as  they  should 
have  been  under  the  law  of  chance. 

Thought  is  a  power,  as  is  seen  when  great 
orators  sway  audiences,  or  as  history  discloses 
to  us  through  the  progression  of  an  idea ;  hence 
it  is  logical  that  thought  should  be  able  to 
manifest  itself  at  a  distance,  as  do  the  vibra- 
tions in  radiography.  For  success  in  telep- 
athy two  minds  in  rapport  are  required,  or 
as  the  radiographer  would  say  *in  tune0;  and 
it  seems  that  these  minds  usually  must  belong 
to  egos  sufficiently  advanced  that  they  know 
they  possess  minds  that  they  can  control,  and 
who  have  practised  this  control  until  they  can 
concentrate  on  a  given  thing  for  a  period  of 
many  minutes,  in  some  cases  hours.  Having 
acquired  this  power  of  concentration,  the  telep- 
ather  must  then  send  a  definite  sharply  de- 
fined thought  to  a  receptive  individual,  or  one 
who  is  in  known  harmony,  and  preferably  who 
has  arranged  to  have  his  mind  receptive  at  a 
given  time.  The  message  sent  should  consist 
of  concrete  ideas  rather  than  specifically  formed 
sentences  in  words.  Probably  meaningless  num- 
bers are  the  hardest  things  to  convey  telepathi- 
cally,  and  yet  members  of  the  Psychical  Re- 
search Society  met  with  considerable  success 
in  sending  numbers,  and  a  lady  of  the  writer's 
acquaintance  found  the  combination  of  a  safe 
and  opened  it,  though  previously  she  knew  so 
little  about  safes  that  she  did  not  understand 
that  the  knob  was  to  be  turned  alternately  to 
the  right  and  left.  Consult  Proceedings  of 
the  Society  for  Psychical  Research } ;  Besant, 
A.,  'Thought  Power  >  (1900);  Rider,  F.,  <Are 
the  Dead  Alive ?>  (New  York  1909).  See 
Hypnotism;  Psychical  Research. 

Charles  H.  Cochrane. 

TELEPHONE,  The.    Introductory.— The 

word  "telephone,®  derived  from  the  Greek, 
means  fta  voice  from  afar."  Although  the  word 
has  sometimes  been  applied  to  non-electrical 
devices  for  conveying  sound  by  mechanical  vi- 
brations, transmitted  through  tightly  stretched 
strings  or  wires  by  means  of  diaphragms  con- 
nected thereto,  the  term  has  now  generally  come 
to  mean  the  electric  speaking  telephone.  In 
all  electrical  telephone  systems  the  acoustic 
waves  of  condensation  and  rarefaction,  set  up 
in  the  air  by  the  speaker's  voice,  are  directed 
against  the  diaphragm  of  a  transmitting  instru- 
ment. This  transmitter  converts  these  acoustic 
waves  into  electrical  waves  of  the  same  fre- 
quency and  shape.  The  latter  travel  as  an  elec- 
tric current  of  varying  strength  over  the  tele- 
phone line  to  the  receiving  instrument.     In  the 
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receiver  the  electrical  waves  pass  through  a  coll 
on  a  magnet      The  varying   field   of   magnetic 

:,i-    b    lb    |     [ill.'ilh  (    : 

iron  diaphragm  of  the  receiver,  acting  an  the 
armature  of  the  magnet  The  motion  of  the 
:  diaphragm  wis  up  acoustic  waves  in 
the  air,  similar  in  frequency  arid  Ian 
wave*  produced  in  the  air  at  the  Ml 
by  ihc  voice  p(  the  speaker  TbcM  toMUbc 
waves,  in  be  penam 

at  the  reel 

WOrdl  Of  the   speakir       (Fir.    1>. 

Invention  of  the  Telephone  by  Profeator 
Bell—  Not  only  is  the  use  of  the  telephone 
greater  in  America  lh;m  in  any  other  portion 
of  the  Mi  ••'  Ameri- 

can art    The  telephone  was  invented  in  Amer- 
ica by   Alexander   Graham    Bell   and      i 
;illy    ill    or    the    ir:.i  ■■us    10    the 

HmbtnM  of  lln  lolmbfiM  art  have  been 
made  by  Americans,  i'rofessor  Bell  was  a 
teacher,  at  Boston  University,  of  a  system  of 
viable  speech  for  deaf  mules,  devised  by  lit) 
father,  who  had  studied  the  KattGB  of  acous- 
tic* deeply.  Father  and  son  had  made  together 
numerous  researches  into  the  relations  which 
■  elements  of  speech, 
and  the  musical  relation*  of  the  vowels.  I'ro- 
icssor  Belt  was  a  close  stud'  nt  of  the  retearcb.es 
of  Helmholtt,  and  his  studied  of  the  bitter's 
experiment*  concerning  the  artificial  repro- 
duction of  vowel  sounds  bv  means  of  electric 

iki  led  him  into  the  study  of  the  *p- 
,,t  rJeetrieity  to  acoustic  Instruments, 
while  teaching  at  Boston  University,  Professor 
Bell  occupied  llii  M'jfi:  iimt  in  efforts  to  realize 
and  alio  in  experi- 
menting upon  a  :->■  ilegraphy 
designed  to  send                                  toned,  and 

therefore,     non-eotillicting    telegraph     a 

over  a  *ingle  wire  at  one  time.     While  experi- 

In    harmonic  telegraph.  Professor 

ul  before  bitn  continually  a  vision  ot 
transmitting  speech  electrically.  In  the  summer 
of  1874  lie  made  a  sketch  of  his  conception  of 
king  telephone  which,  althon. ■:■ 
imc,  became  a  pari  of,  ua  was  shown 
»t  patent  of  7  March  1S76.     (Pig.  2). 


Fhw  a.—  Bell's  onccpiim  nf  h  ii]»»iiiTjtf  tdephuDa  in  th* 
mmmm  -A  1*71  Kn.nr  »i  th*  '  l'icur»  '"  leleiitv™ 
htsuiar  to  disunited  in  Belli  patent  of  t  Mtnh  M 

His  conception   was   thai   the   utiranons  of  the 
air  produced  by  the  voice  m 
piece  A  would  cause  membrane  !',    connected 
to   steel   reed   C,   lo   vibrate,   thus   IlllWiatj   an 

undulating  electric  i  Urrent  to  flow  from  coil  B, 

over  Une  E,  through  coil  F  at  the  rtcen 
10  ground  This  would  cause  the  steel  reed  at 
tlie  receiving  and  to  vibrate  and  to  transmit  its 
I .  causing 
lei  to  produce  air  waves  corresponding 
exactly  lo  those  formed  by  the  vofce  at  the 
J-JLtl  end. 


Pig.  J.—  Tyjw  uf  ILraunk  TVboraph  Sttai 
utpKiadlr  p-pmdu.re,!  |i.r  Profoa*  kdL  ■ 

room,  thua  provint  iu  i»i— !-iliiv  u  a  uk| 

the  reed  closely  to  hi-  1 

in 

«      of  d^^^^H 

attoo,  had 

one  ot  the  springs  in  order  to  ii- 

spring    that     Professor    Bell    had    be. 
snapped  spring  having  genaraii 

the  of  the  senCtV^^H 

which,  traversing  the  line  and  pas 


1  ■■     1 
<— 

1 

Fie  *.—  Croaaw 


the  coils  of  the  ree- 
Ihe  tuned  reed  to  reproduce  t»e  mm 
the    reed   at    the   tending   end.      vHH 
speaking   telephone   born       As    Trot 
well    knew    lhat    the    ni:.i  runic  111!    n 
all  the  complex  vihrattona  oft 
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i  do  the  same  for  any  sound,  even  that  of 
h,  this  experiment  revealed  to  him  the  pos- 
y  of  accomplishing  the  desired  results, 
next  day  he  gave  instructions  for  the 
15  of  his  first  real  telephone,  known  as 
Gallows"  type.  (Fig.  4).  It  consisted  of 
';  carrying  an  electro- magnet  with 
'  e  free  end  of  which  was 
l-  of  a  small  drumhead  of 
luthpiccc-  was  provided 


r iking  purposes.  With  this  instrument, 
sounds  were  transmitted  over  a  sliort 
nd  heard  by  means  of  a  second  instrument 
(e  character.  From  this  time  on,  many 
i  of  receivers  and  transmitters  were  ex- 
etited  with  until,  on  10  M.irch  18?6,  the 
articulate  complete  sentences  were  trana- 
1.  Professor  Bell  w«s  then  experimenting 
his  liquid  transmitter.  (Fig.  S).  This 
ment  consisted  essentially  of  a  diaphragm, 
!r  of  being  vibrated  by  the  voice,  lo  the 
:  of  which  was  attached  a  small  conduct- 


.  small  cup.  A  large  flaring 
■e  was  provided  and  the  whole  was 
naunted  on  a  frame  and  base  with 
5  terminals.  This  transmittei  was 
tn  series  with  a  hatterv  and  a  tuned 
receiver.  (Fig.  6).  Undulating 
ras  produced  by  the  change  in  re- 
f  the  circuit  as  more  or  less  of  th< 
)  the  vibration 


diaphragm.     With  these  instruments.  Professor 
Bell   speaking,   and   Mr.   Watson    listening, 
first  complete  articulate  telephone  message 
transmitted. 

On  9  Oct.  1876  the  first  reciprocal  conversa- 
tion took  place  over  an  outdoor  line,  two  miles 
long,  between  Boston  and  Cambridgeport,  Mass 
--'   (Fig.  7)   had,  as  diaphragms 


The 


I;;;; 


„  by  « 


discs  which  responded  ._ 
Close  to,  but  not  touching,  the  ccn- 
;  of  the  diaphragm  was  the  core  of  an  electro- 
magnet, the  windings  of  which  were  connected 
In  series  with  a  battery,  the  line  and  a  similar 
instrument  at  the  other  end.  Willi  these  instru- 
ments was  carried  0>)  a  sustained  conversation 
which  was  fullv  reported  in  the  next  morning's 
the  fat 


scientific  achieve- 


Professor  Bell  exhibited  his  teleph. 

lions  at  the  Centennial  Kxpnsilion  in  Philadel- 
phia in  1876.  There  he  demonstrated,  before 
the  judges  of  the  exposition  and  a  large  number 


of  the      tafe™1  """*  Wd"  tbt  lrv"  B°"  iatuna*nt  **> 
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of  people,  hut  tansd  tnamittsr  (Ft*; 

bo*  receiver  (Fig.  8)  ;  single  pole  mcmliranc 
telephone  (Fig.  9),  and  other  types  of  instru- 
ments. As  |  irsull  Of  iliis  .nhilntion  of  the 
telephone  iti  fame  spread  rapidly 

Work  of  Early  Investigators  Preceding 
BelL— The  idea  of  applying  electricity  for  the 
transmission  of  sound  atosc  as  soon  as  die 
effects  of  clretric  telegraphy  were  observed 
Page,  in  I&37,  discovered  th.it  ■  macnMli  bai 
could  <mit  sounds  when  rapidly  magnetised  and 
demagnetized.  Electric  vibrators  devised  by 
Macaulay.    vVagaci    Hid    Neef   tad  adapted   M 

■  nitidi  by  Kromeiil  atirl  PctritU 
in  1847  to  1852,  showed  that  the  transmission 
of  sound  to  a  distance  was  not  impossible. 
liourscul,  in  1854.  suggested  that  if  one  spoke 
near  a  movable  disc  sufficiently  flexible  to  lose 
'in;  vibrations  at  tlic  voice,  tins  disc,  by 

■ '-,    makini'   and   breaking   thi 
from  a  baiiciy,  aught  cause  another  disc,  at  a 

.   to  execute  the  same  vibrations  simul- 
i.iiicipiisly        k.i,,    in     1K70,    iBVCUled    a    musical 
telephone  ML  by  alternately  making  U 
log  u   electric   circuit,  could   transmit   musical 
lotus   over   a   wire   to   a   distant    point.      Reis' 

■ 
never  font  uris  during  tile  ex- 

trusive pairnt  litigation  that  followed  Bell's 
■  was  limed  on  mak- 
ing and  breaking  a  current,  which  cannot  trans- 
mit speech.  The  United  SUMCS  Supreme  Court 
follow  Reis  is  to  fail,  but  to  follow 
Hell  is  to  succeed*  The  publication  of  Profes- 
sor lull's  invention  (nought  ioiih  many  claim- 
ants to  priority.  After  years  of  liti. 
which  DM  state  of  ibe  ail  and  the  claims  ot 
others  wen  considered  eathatistivery,  priority 
for  the  invention  of  the  telephone  was  finally 
awarded  lo  Professor  Bell.  While  Professor 
Bell,  by  means  c-l  tcctora  on  the  telephone,  was 

■  public  intereal  in  his  invention,  devel- 
,M, rk   was   hesnn   to   make   the   instni- 

■  .rr  practical  for  general  use      The  bo* 

type  (Pigs    10  and  in.  which  ni  lbs  !■  i 

loim  thus  fat  devised,  was  not  adapted  to  be 
held  in  the  hand.  Tlic  inconvenience  of  the  Ihix 
telephone  led  to  the  development  of  a  style  of 
iiiitrtinieni  which  could  be  held  in  the  ban,! 
readily  and  used  for  transmitting  or  receiving 
as  desired, 

The  Receiver.— Several  forms  of  receiver 

entpkryinsj  wood  for  the  con- 

uining  case  were  prtwucw  and  placed  in  puh- 

■■■■  ihe  early  days.     Pkjf,  12  illustrates  one 

(cqnenth  improved 

iii  design  and  hard  rubber  replaced  wood  for 

the    handle  and    ear-piece,     (Fig.    13).    Thus 

far     tin: 

coil  placed  on  the  end  of  a  permanent  magnet, 

In    I8B0  l)  having  two 

pnlr- pieces  and   coill   was   devrloprd.     The   hi- 

patsscd  throut-h  a  lunt:  period 

■ 


■ 
these   have    been    abandoned     r, 
latest    improved    type.      Wish 
merits  have  been   made  in   the  dcsii 
i-ieticy    of    the    telephone    i 
dectrical  principle 
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7  Emile  Berliner  inverted  a 

16)  having,  in  contact,  two  pieces  of 
ie  stationary,  the  other  capable  of  be- 
lted by  the  voice.  The  principle  was 
h  two  bodies  in  contact  and  forming 
an  electric  circuit,  if  the  pressure  on 
ct  be  increased,  the  electrical  resistance 
rcuit  is  diminished  and  more  current 
tiereas,  if  the  pressure  be  diminished 
tance  increases  and  less  current  flows, 
jure,  A  is  a  metallic  diaphragm  capable 
vibrated  by  the  voice.  This  diaphragm 
ltre  is  in  contact  with  a  metal  ball  C. 
ntial  contact  is  at  a.  Vibration  of  the 
in,  as  explained  above,  causes  corres- 
undulations  in  the  current  flowing  in  a 
icluding  the  contact,  a  battery,  the  line 
receiving  instrument  In  later  forms 
Berliner  .  transmitter,  carbon  contacts 
iloyed  instead  of  metal. 
'7  Edison  invented  a  transmitter  (Fig. 
hich  the  current  varying  element 


platinum  point  is  forced  against  the  diaphragm 
centre  under  considerable  pressure  from  spring 
S.    The  commercial   form  of  this  instrument 


a  small  disc  of 
...     two 
angsd  that 


(lamp  black) 


Bade  TimiwoitteT. 

(Fig.  19)  displaced  the  Berliner  and  Edison 
types  and  was  extensively  used  for  a  long  time 
as  the  Bell  System  standard. 

In  1880  an  English  clergyman,  Henry  Hun- 
nings, invented  a  transmitter  employing  granu- 
lar carbon  to  secure  a  krge  number  of  points 
of  microphonic  contact.  The  essential  feature 
was  a  thin  platinum  diaphragm  in  contact  with 
a  mass  of  granular  carbon  enclosed  within  a 
chamber  having  at  the  rear  a  plate  of  metal  or 
carbon  in  contact  with  the  granular  carbon.  In 
1885  Bell  engineers  improved  the  Hunnings 
transmitter  (rig.  20)  By  using  a  horizontal  plat- 
diaphragm  A  and  a  gold-plated  electrode 
C  dipping  into  the  granular  carbon.  While 
this  transmitter  operated  well  when  at  its  best, 
after  being  used  for  some  time  the  large  quan- 
tity of  granular  carbon  produced  an  insensitive 
condition  that  seriously  affected  its  efficiency. 

To  overcome  this,  A.  C.  White,  in  1890. 
working  in  the  Bell  laboratories,  invented  the 
solid  back  transmitter  (Fig.  21)  in  which  the 
contact  element  is  in  the  form  of  a  small  cham- 
ber (termed  the  "button*}  containing  two  car- 
bon disc  electrodes;  one  fixed,  the  other  free  to 
vibrate.  These  electrodes  are  separated  by  a 
small  space  partially  filled  with  granular  car- 
:  hon.  The  fixed  electrode  is  rigidly  supported 
by  the  solid  backing  afforded  by  a  s 


Croms-sectMn    of    Ediioii    Carbon    Transmitter. 

igainst  a  hard  carbon  surface.    Fig.  18 
s-section  of  a  Blake  transmitter.     The 

point  K  is  borne  by  a  light  spring  A.  „,  „.v  „„„  „„,..■„„  .uulu<,u  UJ  „  »>UUL  „„_„,, 
d  carbon  disc  C,  mounted  in  a  brass  I  bridge.  The  movable  electrode  is  firmly  at- 
is  supported  by  a  substantial  spring  S.  *  tached  to  the  centre  of  the  diaphragm.  The 
inum  and  carbon  are  first  brought  into  function  of  the  granular  carbon  is  the  same  as 
itact  with  each  other  after  which  the  —  in  the  Hunnings  type  but  the  defects  of  the 
latter  are  overcome.  This  instru- 
'  mem  has  proved  so  perfect  in  its 
operation  and  so  satisfactory  in  its 
general  design  that  it  has  formed  the 
■i  basis  of  all  the  best  h-pes  of  trans- 
it milter.  A  number  of  modifications 
■  from  the  original  design  have,  how- 
1  ever,  been  made  to  improve  its  elec- 
trical and  mechanical  features.  Fig. 
22  shows  the  construction  of  the 
"button"  of  the  modern  common  - 
batten  solid  back  transmitter.  Over 
70  different  types  and  styles  of  trans- 
mitter have  been  developed  and 
placed  in  service  by  the  Bell  system. 
Practically    all   of    them   have   been 
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described      and      resemble      it      in      appear- 

The  Induction  CoiL—  Coincidently  with  the 
introduction  of  the  variable  contact  (micro- 
phone) transmitter  came  the  application  of  the 
induction  coil  to  the  telephone.    Fig.  23  shows 


Pic  11.—  Crw-toctun  of  Cnnulu-  Button  or  Cell  far  fli 

Back  Tmnuniurr. 
D.  Duiphnam.  H.  Plunger. 

C.  Cwbon  ficino  o(  cell.  E.  Gnuiutar  mitniil. 

1.   Fltjiblerinaof  mica.  clc»- 

plumj«  4nd  cdTw»1k. 
the  original  telephone  circuit  and  two  important 
steps  in  the  evolution  of  telephony  whereby  it 
became  possible  to  talk  over  greater  distances 
than  formerly.  In  the  simple  magneto  tele- 
phone circuit  A,  the  amount  of  electrical 
energy  transmitted  depended  on  the  ability  of 
the  lelephnne,  when  spoken  into,  to  generate  a 
current  independent  of  any  outside  source. 
This  current  was  limited  in  strength  to  the 
small  amount  obtainable  from  the  vibration  of 
the  diaphragm  by  the  voice.  B  in  Fig.  23  shows 
a  circuit  in  which  the  variable  contact 
ters,  the  receivers,  the  line  and  the  : 


Pre.  2S 


Mlrphon* 

i netted   together   in 


energy    flattery) 

series.     With    thi . 

were  obtained,  the  extent  of  improvement  de- 
pending on  the  voltage  of  the  battery,  the  con- 
ductivity i'f  the  line  ;iinl   the  current  changing 


capabilities  of  the  transmitter.  In  ibis  drcM 
the  transmitter  acted  as  a  valve  to  vary  At 
energy  furnished  by  the  battery.  C  in  Fig.  B 
shows  the  use  of  the  induction  coil,  the  taner 

by  two  separate  wire  windings.  Each  triiuwil 
ter  is  placed  in  series  with  a  battery  and  the 
primary  winding  of  an  induction  coil  connRHg 
of  a  few  turns  of  large  wire.  The  sccobAut 
winding  of  the  induction  coil  consisting  of 
many  turns  of  relatively  fine  wire,  is  connected 
in  series  with  the  line  and  the  receivers.  Pbe- 
ing  the  transmitter  in  a  local  circuit,  independ- 
ent of  the  line  circuit,  permitted  the  use  of  ■ 
low  voltage  battery  and  allowed  the  variaosi 
in  resistance  produced  by  the  transmitter  to  k 
large  in  comparison  with  the  total  resistance  of 
the  primary  circuit.  The  induction  coil  operate 
as  a  transformer.  The  relatively  large  variable 
current  at  low  voltage  in  the  primary  cirat 
is  transformed  into  a  small  current  at  high  vol. 
tage  in  the  secondary  circuit  by  reason  of 
large  ratio  of  the  number  of  turns  in  the  ju- 
diciary winding  to  those  in  the  primary  win* 
ing.  The  secondary  current  traverses  the  bar 
with  less  loss  than  would  be  the  case  if 
current  were  of  lower  voltage  but  larger. 

Signalling  Systems. —  When  the  bos  t 
phone  was  first  employed,  the  custom  wai  *■ 
tap  on  the  diaphragm  with  a  pencil  as  a  mrthoj 
of  calling  the  party  at  the  other  end  of  the  fane 
Later  this  was  superseded  by  a  hand-optrrrf 
hammer  mechanism  which  gave  a  vipoma 
blow  on  the  diaphragm  that  was  transmim* 
tele  phonic  ally  to  the  station  at  the  other 
of  the  line  (Fig.  11).  Tap  bells  were  also  of 


Fig.   26.  —  DiMrrmi 

ployed  for  signalling  as  were  ordinary  e 

vibrating  bells  and  telegraph  sounders.  Tta 
need  for  a  reliable  and  efficient  method  of  sir 
nailing  was  realized  at  an  early  date  and  W» 
'    'eloped  a  ringer  and  n 
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which   played  between   two  gongs.     Polarizing' 

the  armature  made  it  responsive  to  the  rever- 

uIj  in  polarity  of  the  magnet  when  alternating 

mrrent  passed  through  the  coils  of  the  latter. 

To    fnmish    the    alternating   current,    a   small 

3-electric  generator   (Fig.  25)  was  pro- 

i^u,   consisting  of    a    powerful    permanent 

et  carrying  an  armature  capable  of  being 

muicd   by  a  wheel  which  the  calling  party 

d  by  means  of  a  crank.    Figs.  26  and  27 

■.,  in  diagrammatic  form,  the  principles  of 

jig  latest  types  of  generator  and  ringer. 

Automatic  Switchhook. —  It  was  early  ap- 
parent that  some  means  should  be  provided  for 
switching,  to  and  from  the  line,  the  signalling 
and  talking  circuits  at  the  substation  whenever 
it  was  desired  to  do  so.  At  first,  hand-operated 
•witches  were  used  for  this  purpose  but  it  was 


ir  "ringer,*  it  was  the  practice;  on  party  Una, 
:o  connect  the  sets  in  series,  as  shown  in  Fig. 
13.  To  enable  the  ringer  to  operate  effectively 
t  was  necessary  to  provide  it  with  a  large  num- 

Pic.  30.—  Swftchhook  for  Modem  Telephone,  (bowing 

ber  of  turns  of  wire.  As  a  result  these  ringers 
possessed  considerable  impedance,  i.e.,  they  of- 
fered substantial  obstruction  to  the  telephone 

ill  hh** 
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loon  found  desirable  to  make  the  switching 
operation  automatic,  as  users  would  frequently 
leave  the  hand-operated  switch  in  the  wrong 
position.  To  attain  this  end,  a  lever  switch 
an  which  to  hang  the  receiver  was  invented 
bj  H.  L.  Roosevelt  The  switch  was  operated 
Ij  the  weight  of  the  receiver.  Fig.  28  shows 
an  early  set  arranged  to  accomplish  the  desired 
purpose.  The  hook-switch,  in  its  downward 
position,  left  the  circuit  free  for  the  incoming 
signal ;  in  its  upward  position,  which  it  assumed 
■when  the  receiver  was  removed  from  it,*  the 
necessary  contacts  for  talking  were  closed 
Figs.  29  and  30  illustrate  the  switchhook  ar- 
rangement for  the  present  telephone.  Figs.  31 
and  32  show  the  circuits  controlled  by  the 
switchhook  for  a  standard  magneto  and  com- 
mon-battery substation  circuit  respectively. 

Series  and  Bridging  Bella.— In  die  early 
days,  after  the  development  of  the  magneto-bell, 


Fn.  St.— Ifaawate  Sobrtation.  Circuit 

current,  seriously  affecting  the  service  between 
any  two  talking  stations.  The  more  ringers  in 
the  circuit,  the  ooorer  was  the  talk.    To  improve 


cal  experts,  and  who  has  since  become  the  rec- 
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ognized  engineering  leader  in  telephony,  in- 
vented the  bridging  hell.  In  this  arrangement 
(Fig.  34)  the  bell,  or  "ringer,"  has  a  high  impe- 
dance winding  which,  while  responsive  to  the 
relatively  low  frequency  ringing  current,  docs 
not  permit  the  talking  current  to  pass  over  the 


stalled  at  New  Haven,  Conn,  in  Jai 
(Fig.  36).  This  small  board  accomm. 
a  few  lines.  It  did  away  with  the 
plug  method  of  connection, 
the  latter,  pivoted  strips  of  men.  * 
rotated  into  contact  with  metallic 
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Pic  M.— Party  Line  Cm 

ringer  circuit,  but  does  allow  it  to  pass  over  the 
line  from  one  station  to  another.  It  was  this 
invention  which  made  possible  the  successful  use 
of  parly  lines. 

Switchboards.— If  its  use  had  been  re- 
stricted to  isolated  lines  only,  the  telephone 
would  undoubtedly  have  remained  scarcely  more 
than  an  interesting  scientific  curiosity.  With 
the  development  of  the  instruments  themselves, 
the  necessity  for  connecting  one  telephone  sta- 
tion with  another,  by  means  of  some  switching 
device,  at  once  became  apparent. 

The  first  interconnection  of  telephone  lines 
by  means  of  a  switchboard  took  place  at  Bos- 
ton in  1877.  A  few  burglar-alarm  lines  were 
equipped  at  the  station  ends  with  box  telephones. 
At  the  burglar-alarm  office,  each  line  was  con- 
nected lo  a  small  metal  block.  These  blocks 
were  so  arranged,  in  relation  to  other  metal 


lit  with  Bridging  B*tL 

being  mounted  on  a  wooden  board.  Each 
was  connected  through  the  pivot,  with  one  oi 
rotatable  metal  strips.  Every  other  line 
connected  with  a  metal  button,  these 
being  so  placed,  around  the  drcumfertau 
a  circle,  that,  by  rotating  the  strip, 
could  be  made  with  any  desired  butlou  hi 

Shortly  following  this,  many  differ       r 
of  switchlioards  were  made  employii^ 
plugs  or  button   switches   in   various  ail- 
ments   for    making    the    connections.     Fif 
shows  one  of  these  types. 

An  important  step  was  taken  when  the  t 
tile  connecting  cord,  terminating  at  each 
in  a  plug,  adapted  to  connect  with  any 
was  adopted  as  a  substitute  for  the  hand  » 
described  above.  Fig.  38  shows  an  earW 
hi'  board  employing  connecting  cords,  la 
style  of  board  each  subscribers  line  was 
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switchboard  to  a  device  known  as  a  'spring- 
jack.*  The  insertion  of  one  plug  of  a  con- 
necting cord  into  the  spring-jack  associated  with 
the  line  of  the  calling  subscriber  and  the  plug 
at  the  other  end  of  the  same  cord  into  the  jack 
of  the  line  of  the  called  subscriber,  placed  these 
subscribers  in  connection  so  that  they  could 
talk  with  each  other.  The  cords  were  provided 
with  listening  and  ringing  keys.  The  former 
enabled  the  operator  to  communicate  with  the 
calling  subscriber  to  ascertain  the  line  with 
which  connection  was  desired.  The  latter  per- 
mitted the  operator  to  send  alternating  current 
over  the  called  line  for  the  purpose  of  ringing 
the  called  subscriber's  bell.  An  electromagnetic 
disconnect  annunciator  in  each  cord  circuit 
enabled  either  subscriber,  by  operating  his  mag- 
neto-generator, to  signal  to  the  operator  that 
i  had  ended. 


Line  I 


as  the  "transfer*  board.  As  the  number  of 
lines  grew,  it  gave  less  satisfactory  service  and 
it  was  seen  that,  unless  something  better  was 
developed,  the  switchboard  would  be  a  serious 
limitation  on  the  growth  of  the  business.  The 
solution  was  found  by  multiplying  the  points 
of  access  to  each  subscribers  line  so  that  a 
means  of  access  (spring-jack)  to  each  sub- 
scriber's line  in  the  office  appeared  in  the  face 
of  tha  switchboard  within  reach  of  every 
operator,  thus  obviating  the  necessity  for 
trunlring  calls  between  operators  in  the  same 
office.  The  switchboard  in  which  this  "mul- 
tiple* principle  was  first  used  was  known  as 
the  "series  multiple*  board.  The  invention  of 
the  multiple  was  made  by  L  B.  Firman,  A 
simplified  diagram  of  the  wiring  of  this  board 
is  shown  in  Fig.  39,  which  also  illustrates  the 
of  the  spring-jack.     In  this  ar- 


Pic.  39. —  Simplified  Circuit  Diiortm  of  Series  Multiple  : 

Switchboards  of  this  general  type  were  used 
until  the  number  of  lines  terminating  in  a 
telephone  central  office  had  grown  so  large  as 
to  exceed  the  ability  of  one  operator  to  com- 
plete all  of  the  connections.  This  situation  was 
met  by  placing  two  or  more  switchboards  side 
by  side,  the  operators  completing  the  connec- 
tions try  reaching  across,  with  their  flexible 
cords,  from  one  board  to  another.  As  the 
number  of  sections  of  switchboard  placed  side 
by  side  increased  still  further,  the  distance  to 
which  an  operator  could  reach  was  exceeded. 
The  next  step  was  to  join  the  sections  of 
switchboard  by  metal  strips  or  wires.  An 
operator  could  then  connect  a  calling  sub- 
scriber with  a  certain  strip  and  request 
another  operator,  more  conveniently  situated, 
to  connect  the  called  subscriber  to  the  same 
strip.  These  strips  constituted  the  first  use  of 
the  so-called  "trunk  line"  between  switch- 
boards. The  practice  led  to  much  confusion, 
due  to  the  operators  calling  out  the  desired 
numbers,  and  resulted  in  the  development  of 
means  enabling  the  operators  to  communicate 
j long  the  switchboard  by  telephoning  one 
another.    This  type  of  switchboard  was  known 
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nnected  for 


rangement  each  subscriber's  line  was  carried 
through  the  board  with  branching  taps  to  the 
ring  f  outer  contact)  of  the  jack  associated 
with  the  line  at  each  operator's  position.  The 
other  side  of  the  line  was  carried  through  the 
board  in  series  with  the  cut-off  spring  contact 
of  each  jack  associated  with  the  line.  The  ob- 
ject of  the  spring  contact  was  to  disconnect 
the  litre  signal  from  the  line  while  talking  was 
going  on. 

As  every  line  appeared  at  several  points,  so 
as  to  be  accessible  to  every  operator,  it  be- 
came necessary  to  provide  some  means  for  in- 
dicating to  the  operator  desiring  to  complete  a 
connection,  whether  or  not  the  called  line  was 
already  in  use.  To  accomplish  this  Charles  E. 
Scribner,  for  many  years  chief  engineer  of  the 
Western  Electric  Company  —  the  manufactur- 
ing department  of  the  Bell  Telephone  System 
—  invented  the  click  busy  test.  The  circuits 
were  so  arranged  by  him  that  when  one  opera- 
tor had  inserted  a  plug  in  the  jack  of  any  line, 
an  electrical  potential  was  placed  on  the  rings 
of  all  of  the  jacks  of  that  line  which  were 
multipled  before  the  operators.  Any  operator 
desiring  to  complete  a  connection  with  a  line 


373 


TELEPHONE 


ni  required  to  (ouch  the  lip  of  the  connecting 
plug  against  the  ring  of  the  jack  with  which 
0  »  was  desired  before  completely  in- 
serting tbc  plus  into  the  jack.  If  the  desired 
line  was  already  in  we,  the  potential 


part  of  the  switchboard.    These  two  very  _._ 

ponant  principles — tbc  multiple  and  the  busy 
test  — have  persisted,  in  one  ISftB  or  another, 
in  every  large  switchboard  up  to  the  present 
time.  A  serious  objection  to  the  series  type  of 
board  wat  that  dirt  or  dust,  accidentally  lodg- 
ing in  the  spring  jack  Contact*,  would  introduce 
high  resistance  into  the  line,  or  even  cause  the 
circuit  to  become  open,  thus  interfering  with 
or  quite  preveming  conversation  over  the  line. 
Another  objection  to  the  series  board  was  that 
the  circuit  in  the  switchboard  was  unbalanced. 
To  overcome  these  defects  Scribner,  applying 
Carty's  bridging  principle  to  switchboards,  de- 
vised the  'branch  terminal"  multiple  board. 
(Fig,  40).    With  this  arrangement  of  circuits. 


two  wire  system,  the  twite 

adapted  throughout  to  the  new  ptaa  o 
This  meant  a  wholesale  displacetneo:. 
iiig  intended  line  switrhboarda  by  I 
the  ma  met"  ~ 

For  a  long 

tame  into  use,  batteries  were  required  at  act 
telephone    station    to    furnish    the   carrot   tar 
actuating  the  t ran smi tier,  and  tr-agtirii-crarrv    I 
tors,   operated   by   turning   a   crank,   were  em- 
ployed   for   signaling   the   central   offir 
ever  a  connection  was  desired.     The  | 
was  also  used  for  signalling  "dticunoi    . 
was  not  wholly  satisfactory  Tor  this  ytvfne.  m 
subscribers  frequently  neglected  to  give  the  r- 
connect  signal,  making  it  necessary  for  oe. 
lots  to  'listen  in"  on  connections  and  ask  ". 
you  through?*    The  invention  and  doelopo. 
of  the  common  battery  system  did  away  wi 
the    batteries    and    rnagnelo-gerir 
telepbone  stations.     With  this  system  the  M 
battery   required   was  a   large    central  bed  « 
common  storage  battery  at  the  central  oact 
This   system,    furthermore,   did   away  with  at 
mechanical  line  and   disconnect   signals 


L5£d 


n 


Spring-Jacks 


Qh^S^klhonlt 


Ptc  tO.— Simplify  Ctrcoit  Obwtsn  t*  Branch  Terminal  Multiple  B-wri     (Oparatw's  Mlaah—  ■ 


■  ..i  ,.: 


il  to  (to*  train  Inttorr.  lhn)u«h  1 


■lug,  xprinin   1 1 
,  li.-,t   a-iMii  .: 


I  i»«Tiiii»jn  at  oimtlDBf 
oavMnc  cuimi  to  * —  ' 

origin*)  putld ■.!■.  *'  .  -  - 

'.-■.'    . 
fiaw  at  current  throiwti  hw  ™«ivw.  and  it  w»rrw<l  ■*- • 
ihunbU*  an  »l  utnc  futantut  iu  tip*  of  plugs,  a 


■i-   (.Uiti  mt  iU~\-.  IS)  «J^J 

■::-.;'.'v.  .,■-  tij>  ><[4ni 


bridged  multiple  laps  wctr  provided  from  each 
side  of  the  line  to  springs  in  the  jacks  in  the 
multiple  before  the  operators,  and  the  line  sig- 
nals were  wound  to  a  high  impedance.  By 
doing  this,  and  adding  a  locking  winding  to 

K  event  false  operation,  the  need  for  discounect- 
g  the  line  signals  from  the  circuit  when  the 
line  was  in  use  was  avoided-  A  feature  added  at 
Itoring*  drop  (line 
signal)  which  provided  for  the  automatic  re- 
storing of  the  annunciator  to  its  original  posi- 
tion upon  the  insertion  of  a  plug  in  the  answer- 
ing jack  of  the  calling  line.  Before  this  lime, 
the  annunciators  b»i  to  be  restored  by  the 
operator*  by  hand 

The  metallic  circuit  principle  (described  be- 
low) was  introduced  in  switchboards  at  an 
early  date,  for  as  soon  as  any  of  the  lines  in  a 
telephone  office  were  changed  to  the  metallic,  or 


switchboard    by    enabling   liny    electric   liny 
d  by  relays,  to  be  substituted  for  ims 
■  of tfc-   - 


This  was  one 
men  is   ever  made 
The  subscriber,  cot 
teryboard,  calls,  tb 


n  telephone  switchboards 
ectrd  with  a  common  W- 
.  central  office  by  merely  re- 
moving his  receiver  from  the  hook,  the  meets 
of  the  latter  causing  a  lamp  associated  «  a* 
his  line  to  light  before  the  operator.  Com- 
pletion of  iht  i  aled  to  the 
operator  by  suitable  lamp  signal*  in  the  tonl 
Circuit,  when  tbc  receiver  is  replaced  oam  ia 
hook.  The  circuits  of  common  batten-  rwith- 
boards  are  of  two  types,—  the  imneoMite  at 
type  and  the  repeating  cr.jl  type  Ft*.  «l  sbowi 
a  tvuicaj  circuit  diagram  of  the  latter  type. 
which  is  the  more  generally  em  plow  A,  F« 
42-A  shows  ihe  front  view  of  a  modem  «*>- 
mon-battery  switchboard-    The  operators  en  «* 
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a  front  of  the  switchboard.  Fig.  42-B 
ue  detail  of  a  single  position.  Where  the 
le  message  is  the  unit  of  service  charge, 
itscriber's  line  is  provided,  at  the  central 


-Simplified  Circuit  Diagram  of  Modern  Common- 
System.    (Operator's  telephone  shown  in  position 
mnected  far  *  busy  test"), 
s  Relay.     Operate!  on  removing  receiver  at  sub- 


irhen  plug.  P.  u  inserted  in  jack.  j.     Operation 

ervisory   Relay.     Operated   when  receiver  is  08 
id  plug  is  inserted  in  jack.    Operation  puts  out  Li 

irviaory   Lamp.     Lighted  when  plug  is  inserted 


sting;  Coil  in  operator's  c 
With     : 


accurate    message    registering 
by  means  of  which  each  completed  con- 
can  be  recorded, 
iking   Systems.— In   large   cities    it   is 

icable  to  concentrate  all  subscribers' 
one  central  office  on  account  of  the  dis- 
nvolved,  which  affect  both  the  resistance 
ines  and  their  cost,  and  also  on  account 
fact  that  more  than  one  switchboard 
generally  be  required.  Where  several 
offices  are  required  in  one  city,  connec- 
om  subscribers  whose  lines  terminate  at 
ce  to  subscribers  whose  lines  terminate 
her  office  must  be  completed  with  the 
trunk  lines  connecting  the  offices.  In 
rly    days,    an    operator,    initiating    a 

connection,  by  applying  the  busy  test, 

an  idle  trunk  line  over  which  she 
le  operator  at  the  distant  office  by  ring- 
hough  the  trunk  were  a  subscriber's  line, 
in  response  to  a  signal  operated  by  the 

current,  the  operator  at  the  distant 
nswered,  the  first- mentioned  operator 
tted  to  her  the  number  of  the  line  with 
onnection  was  desired  and  this  line  was 
anected  by  her  to  the  trunk  line, 
iking  was  greatly  improved  by  the  ad- 

the  reverse  call-wire  method.  With 
hod  the  operator  at  the  office  where  the 
jinates  (known  as  the  "A"  operator), 
essing  a  push  button  key,  of  which  she 

for  each  central  office  in  the  district, 
les  connection  with  a  call  circuit  per- 
y  connected  with  the  head  telephone  of 


the  operator  at  the  distant  office  (known  as 
the  "B*  operator).  The  number  of  the  de- 
sired line  is  then  transmitted  over  the  call  cir- 
cuit to  the  aB*  operator,  who,  by  visual  in- 
spection, selects  an  idle  trunk  line  and  trans- 
mits back  its  number  to  the  "A"  operator,  who 
at  once  connects  the  calling  party  with  that 
trunk  line,  the  aBn  operator  meanwhile  estab- 
lishing connection  between  the  other  end  of  the 
same  trunk  line  and  the  line  of  the  called 
party.  The  call  circuits  are  used  for  no  other 
purpose  than  communication  between  operators. 
Trunk  circuits  have  been  designed,  and  are 
in  general  use,  which  allow  the  °A"  operator  to 
supervise  a  connection  completed  in  a  distant 
office  as  readily  as  would  be  the  case  with  a 
connection  completed  in  her  own  office.  The 
same  is  tnie  of  machine  ringing  circuits  whereby 
the  bell  of  the  called  subscriber  at  the  distant 


line  without  the  "B"  operator  being  required  to 
operate  a  ringing  key. 

Toll  Boards. —  The  term  'toll  connection* 
is  applied  to  connections  between  subscribers  so 
far  removed  telephonically  from  each  other 
that  a  special  toll  charge  is  made  for  the  con- 
nection. On  account  of  the  fact  that  the  toll 
lines  between  one  place  and  another  have  to  be 
grouped  together  for  efficient  operation  _  and 
that  each  toll  message  has  to  be  carefully  timed 
and  a  ticket  record  made  of  the  call,  toll  con- 
nections generally  require  special  switchboard 
circuits  and  apparatus  at  the  central  office  and 
the  service  of  special  operators.  In  the  case  of 
the  smaller  central  offices  the  toll  switchboard 
is  sometimes  combined  with  a  portion  of  the 
local  switchboard.  In  larger  places,  to  enable 
adequate  toll  service  to  be  given,  separate  large 
and  complicated  toll  switchboards  are  ordinarily 
required.  These  toll  switchboards  are  usually 
centralized  at  one  point  in  the  city  and  are 
connected  by  special  trunk  lines  with  the  local 
switchboards  in  the  several  central  offices  of  the 
city.  In  cities  of  the  largest  size  more  than  one 
toll  switchboard  centre  may  be  required. 

Party  Lines. —  Serving  more  than  one  tele- 
phone user  by  means  of  a  single  line  (party 
line)  enables  those  having  but  little  use  for  the 
telephone  to  obtain  service  on  a  basis  which 
otherwise  would  be  impracticable.  The  suc- 
cessful operation  of  the  party  line  depends  upon 
the  Carty  bridging  bell  principle  already  de- 
scribed. The  extensive  use  of  party  lines  to 
serve  fanner's  or  rural  stations,  by  destroying 
the  isolation  of  the  farmer,  has  produced  a 
wonderful  improvement  in  his  economic  and 
social  life  by  placing  him  in  constant  touch  with 
markets  and  sources  of  supply,  and  with  the 
weather  bureau,  and  has  provided  for  Ms 
family  a  means  of  communication  available  not 
only  for  social  purposes,  but  also  ready  at  all 
times  for  summoning  help  in  the  event  of  sick- 
ness or  danger.  On  party  lines  equipped  with 
two  Stations,  and  on  some  equipped  with  four 
stations,  means  have  been  devised  whereby  the 
bell  at  a  given  party  line  station  may  be  rung, 
the  others  meanwhile  remaining  silent. 

Private  Branch  Exchanges. —  Important 
adjuncts  to  the  telephone  central  office  are  the 
private  branch  exchanges.  These  consist  of 
switchboards,  generally  of  small  size,  located  in 
such  places  as  hotels,  apartment  buildings  or 
large  business  houses  and  having  connected  to 
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(hem  all  the  subscriber's  lines  in  such  estab- 
lishments. Private  branch  exchanges  are  also 
connected  with  the  nearest  telephone  central 
office  by  a  sufficient  number  of  trunk  lines  to 
handle  the  traffic  arising  from  and  flowing  to 
them.  Calls  originating  within  the  establishment 
where  the  private  branch  exchange  is  located, 
for  parties  within  the  same  establishment,  arc 
completed  by  the  private  branch  exchange 
operator  without  passing  through  the  telephone 
central  oftice.  The  introduction  of  the  common 
battery  system  greatly  facilitated  the  operation 
of  private  branch  exchanges  and  enabled  the 
necessary  talking  current  to  be  supplied  over 
trunk  lines  from  the  central  office.  Fig.  43 
shows  a  typical  private  branch  exchange  of 
moderate  size.  Some  of  the  largest  private 
branch  exchange  switchboards  arc  comparable  in* 
size  to  central  office  switchboards  serving  large 
communities. 

Automatic  Systems.— Throughout  the  de- 
velopment of  the  manually  operated  switch- 
board, the  tendency  was  continually  toward  in- 
creasing the  use  of  automatic  labor-saving  ma- 
chinery. In  the  most  modern  forms  of 
manually  operated  boards  a  complete  analysis 
of  all  the  operations  involved  shows  that  a 
large  proportion  of  them  are  performed  auto- 
matically. The  term  "automatic,*  or  'machine 
switching,5  is,  however,  applied  to  systems  in 
which  the  number  of  operators  required  at  the 
central  oftice  is  reduced  to  a  relatively  small 
number,  the  switching  functions  otherwise  per- 
formed by  operators  being,  to  a  greater  or  less 
extent,  performed  by  electro-mechanical  ap- 
pliances. During  recent  years  there  has  been 
extensive  development  of  machine  switching 
systems.  The  apparatus  is  highly  complex  and 
ingeniously  devised. 

In  what  is  known  as  the  full  automatic  sys- 
tem, the  subscriber  puts  the  automatic  mechan- 
ism at  the  central  oftice  in  motion  and  directs 
it  so  as  to  obtain  the  desired  connection  by 
suitably  operating  a  movable  numerical  dial  at- 
tached to  the  base  of  his  substation  set.  Kig.  44 
shows  a  typical  set  with  the  dial.  The  face  of 
the  dial  is  shown  in  Fig.  44- A. 

Briefly  the  operation  is  as  follows:  Assume 
connection  is  desired  with  subscriber's  line  753. 
The  calling  subscriber  places  his  finger-tip  in 
the  hole  of  the  dial,  on  his  set,  over  figure  7 
and  turns  the  movable  part  of  the  dial  in  the 
direction  of  the  hands  of  a  clock,  until  his 
finger  reaches  the  crescent -shaped  stop.  He 
then  rclea-es  the  dial  which  is  automatically 
moved  back,  in  the  opposite  direction,  by  a 
sprinv!.  This  m> ■::  >n.  bv  nuking  and  breaking 
a  current  >>\\  thi  lir  e  s,  wis  time*.  *cts  in  opera- 
tion in  the  i*u::r.il  «  ft",  c  an  t  lrrtro-rncchanical 
i!e\ii-i  k'M-v. u  a-  a  selector,  wln^e  function  it 
i>  r  ■  M-iti-*  "...me  ii!!i  trunk  line  in  the  700 
wioiip  Thc-c  trunk  lines  terminate  in  other 
se!e-',oi'»  i-f  a  similar  t\pe.  P.y  repealing  the 
dialling  operation,  'bis  time  for  figure  5,  coti- 
i-'cri  ii  is  cst.ihMshrd  with  the  fifties  in  the  700 
k'ri-up.  liy  ili.illir.i:  once  attain,  this  time  for 
ftVurr  3.  the  l'i:e  «f  the  call'tik!  subscriber  is 
placed  in  cor:rint«i  •;  with  line  7;3  The  ^electors- 
are  nude  in  ,i  en  rit  varie'v  of  forms.  In  unc 
form  ;h-  ?t  irv.inaN  ..{  -he  !ir.nk<  and  «uh- 
scribi  r-  lit  <-  .-.'<  .iM.ir^'r!  in  p.irrN.  one  above 
ar.othi  r,  \\i!i  -<!i-."  r  r.  N  nv  viiiy  vertically  in 
fn«n?  of  the  i  pi?  V*  T'i  another  form  the 
terminals  are  arranged  in  layers  around  an  arc, 


contact    being    established    by    a    cent 
capable  of  being  raised  to  the  proper 
then  rotated. 

In  both  forms  suitable  means  are 
for  automatically  ringing  the  called  subscr 
bell  and  tor  indicating  to  the  calling  party 
the  called  line  is  already  in  use. 

In  the  semi-automatic  system  the  si 
removes  his  telephone  from  the  hoi 
mits  the  desired  number  by  telepuimc 
central  office  operator,  as  in  the  manual  -. 
Thereafter,  however,  the  operator  make* 
automatic   machinery  at    the   central   < 
complete  the  connection,  instead  of  ] 
the  switching  operations  manually. 

In  modern   telephone  engineering  the 
ticular   factors,   surrounding  each   case  « 
new  central  oftice  equipment  is  to  be 
mended,  arc  carefully  studied  in  order 
cide  whether  a  manual,  semi-automatic 
automatic  system  is,  in  view  of  all  the  ui 
stances,  the  best.    The  names  of  Keith.  1 
mcr,  McQuarrie  and  Strowger  are  pf 
among  those  who  have  contributed  to  a 
switchboard  development. 

Telephone  Lines.    Early  Lines 
Telegraph  Lines.—  The  first  telephone 
a  copy  of  the  best  telegraph  line  of 
It  was  a  single  iron  wire  using  the  gi 
a  return  circuit.    In  addition  to  electa 
turbanccs,  coming   from   no  one  km 
picked  up  by  these  early  grounded  m 
frequently  causing  noises  in  the  ti 
loud  as   to   destroy  conversation,   k*   « 
covered  that  iron  wire  was  not  as       < 
ductor  for  the  telephone  current  a> 
the  telegraph  current.     The  talk  trip 
therefore,  was  limited  by  the  imperf 
ing  power  of  the  conductor.     It  wa>  i 
that,    if    the    telephone    system    was    to 
something  better  than  iron  wire  would  . 
quired.    Various  metals  and  alloys  were 
and   it    was    found   that   copper   best 
electrical  requirements.     But  copper 
wire  according  to  the  then  state  of  l 
too  weak  in  mechanical  strength.     \.  n. 
little  conceived  the  idea  that  if  a  a 
could  be  drawn  cold  through  a  series  ■ 
the  resulting  wire  would  acquire  a 
tensile  strength  much  greater  than        . 
soft,  annealed  wire  which  was  the  «      r 
wire  then  known  to  the  trade.     Ht  -. 
a  series  of  experiments  which  re 
production  of  commercial  hard  dr»i 
wire  having  substantially  all  of  I 
electrical    characteristics    of    soft    t 
coupled  with  a  tensile  strength  i 
that  of  the  soft  wire,  and   fully 
strength   of   ordinary   iron   wire 


Oa 
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An  experimental  line,  the  first  i 
icU-ph/me  line  in  the  world,  was  coi 
1SXI   between    Xew   York    and    Bo&k»- 
ing  two  hard  drawn  copper  wires  (XI 
in    diameter.      The    satisfactory    contc 
conducted  over  this  line  demonstrated        ■ 
menial  feasibility  of  the  new  tvpc  of  i 
the   following  year.  1885,  ano'ther  lii».  J 
1-ciwciii     New     York    and     Phi  lade 
equipped  with  24  hard  drawn  coppti   «i 
various   si/iv     Careful  experiments  o 
on    this    line    cMaMishcd    the    property 
qualities  of  the  new  product  and  the 
efficiencies    of    different    sizes    and    vain 
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development,  the  use  of  hard 
lopcr  wire  became  the  standard  for 
,>hone  lines,  first  in  the  Bell  Telephone 

and  later  ibc  world  rOYer.  n 

the   range   of    transmission;      In    1892. 

rk  was  placed  in   telephonic  cotnmuni- 

teogOi     The  wire  employed   tor 


reached  such  numbers  as  to  necessitate  plac- 
ing them  underground  they  had  heen  strung 
on  poles  ami  root  tops.  This  was  objectionable 
on  account  of  the 
hv  chimney  pases, 
with  sleet,  the  cos 
sightliness  of  the 


for   . 


.     .1  of   the  ii  _. 

i  breaking  when  loaded 

of   root-repairing,   the   uu- 

1  and  :!: 
It    < 


ily  possible  way  known  at 
that  period.  The  overhead  method  was 
soon  outgrown.  S>  a 
larger  cities  had  became  black  with 
wires.  Poles  had  risen  to  50  feet  in 
bright,  then  60,  70  and  80.  Finally,  the 
■  ■  ■  all  pole  lines  was  buill  along 
West  street.  New  York  Cify,  using  90 
font  poles  of  Norwav  pine,  and  carrying 
■  :.-  and3W  wires.  (Fig.  45). 
Tills  rendition  of  wire  crowding  was 
overcome  by  (he  development  of  cables, 
lair:  r  described. 

Telephone  Grounded  Circuit.  Dif- 
ficulties.— When  the  ground  was  used 
for  the  return  circuit,  not  only  was  [he 
talkini:  distance  limited  by  the  confus- 
ing effect  of  all  sorts  of  disturbing  cur- 
rents from  the  atmosphere  and  from 
neighboring  telegraph  wires,  but  also, 
when  a  second  telephone 
strung  alongside  of  the  first,  even 
though  perfectly  insulated  from  it,  con- 
versation carried  on  over  one  of  these 
wires  could  be  beard  plainly  on  the 
other. 

The  Balanced  Metallic  Circuit. 
Open  Wire  Lines.— In  1883,  it  was 
discovered  that  the  bad  effects  of  these 
disturbing  currents  could  be  greatly 
lessened  by  severing  the  earth  connec- 
tion from  the  ends  of  each  wire,  and 
substituting  a  second  wire  for  the  re- 
turn circuit  through  the  earth.  The 
new  arrangement  was  known  as  the 
'metallic  circuit."  For  the  reason  that 
the  "metallic  circuit"  principle  involved 
rebuilding  practically  the  entire  plant, 
telephone  engineers  sought  less  costly 
"f  reducing  the  electrical  dis- 
turbances. 


proposed    and    investigated.      None    of 
them    proved    sufficiently   auco  ■ 
warrant  adoption,    Those  that  killed  in- 
dn.-ii.m  killed   transmission  as   well.     A 


it,  which  first  realized  the  commercial 
e  talk,  was  of  hard  drawn  copper  No. 
G.  in  size  (0.163  inches  in  diameter). 
of  wires  required  to  connect  Chicago 
W  York  weighed  abom  S70.000  pounds  — 
,d  for  a  22  car  freight  train. 
;  the  local  service  wirei   in  cities  had 


f.ir  a,  number  of  telephone  circuits  was 
n  =  .'l  in  a  considerable  extent.  It  re- 
duced  ill'.-   disturbances  due  to  ground 

I sitiab   lint   was  riot  effective  against 

induced  currents.    The  reconstruction  of 
1JU    the  telephone  plant  on  the  m< 
cuits  basis   was  carried  out    ; 
tween  1890  and  1900. 
To   aid    further    in    rendering   metallic    cir- 
cuits  free   from   induction   from  power  rircuits 
and   from  crosstalk,  the  wires  were  transposed 
(i.e.,   interchanged   in   position   on   the   cross- 
arm)   at   periodic   intervals   of   space. 

The   first   transposition  scheme  was  worked 
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Fig.    46  shows    a   typical   transpositio 

gram  [«  i In.*  10  wires  carried  on  our  cri 
of  a  line.  On  dlis  diagram  llie  vertical  lines 
represent  poles  1,300  feci  apart,  that  is,  about 
every  10th  pole.  The  interchange  in  position 
of  the  wires  is  indicated  hy  the  crossing  of  the 
horizontal  lines  winch  represent  the  wires.  At 
the  points  indicated  hy  small  circles,  special 
types  of  transpositions  are  placed  to  admit  of 
ph.iniom  circuii  working  (described  lielow).1  To 
ensure  quiet  circuits,  the  apparatus  used  with 
metallic  circuits  has  to  lie  carefully  halanccd 
when  arranged  for  talking.  Wherever  a 
ground  connection  is  used,  as  in  some  forms  of 
signalling,  it  has  lo  he  placed  at  a  neutral  point 
In  the  telephone  circuit 

Balance  in  the  line  circuits  is  attained  by 
uniformity  in  the  wire  used  and  by  suitable 
arrangements     in     its    installation     and     mam- 


simultaneously  over  the  two  i 

they  produce  no  sound 

sociaicd  with,  that  circuit.     Put-  47  * 


[he  mid. 
repeating    coit    windings,    so    that  " 


^SE  Indicates  a  transposiUn  to  be  cut  it)  when  the  cirturt  is  phsntorned 
Fig.  «*.—  TypicsJ  Transposition  DUei»m  for  Transposition  Section!  over  II 


■l.e 


tcnancc.       Any     slight     imperfection 
balance  of  the  line  conductors  in  ph; 
circuits     manifests     itself     hy     crosst 
twecn    the    phantom    and    its 
CUitS.         While      the      metallic      cira 

posed    according    to    (he    methods    _ . 
Wiaed  by  the  Hell  engineers,  eliminated  the  out' 


de- 


sidc  disturbances  that  existed  at  the  time,  this 
was  nol  the  state  of  affairs  for  long.  Power- 
ful electric  light  and  power  circuits  began  to 
tyring  up  and  methods  which  hail  formerly 
tiern  successful  in  protecting  the  telephone  from 
disturbing  currents  were  Dot  effective  against 
these  new  high  powers.  Years  and  years  of 
work  have  been  devoted  to  safeguarding  the 
'telephone  circuit  from  these  disturbances,  and 
each  new  success  which  the  telephone  engineer 
has  accomplished  in  this  direction  has  been  fol- 
lowed hy  a  further  advance  in  high  potential 
mil  Hm  current  on  the  part  of  the  power  cir- 
■  niis  It  has  been  said  with  truth  that  if  these 
high  power  circuits  had  hecn  discovered  and  in 
fore  the  telephone  was  Invented,  the  re- 
sults obtained  from  the  first  telephone  lines 
would  have  been  so  utterly  impracticable  that 
it  is  hard  lo  think  of  any  one  being  tasli 
enough  to  regard  the  telephone  as  having  any 
commercial  value. 

Phantom  Circuits. — 'ft  is  possible  to  make 
a  third  circuit  out  of  two  metallic  ril 
connecting  them  together,  with  suitable  appa- 
ratus^ in  a  peculiar  way.  (Fig.  471.  The  third 
circuit  is  termed  a  "phantom*  circuit.  Con- 
venations  can  go  on  over  a  phantom  circuit 
without  disturbing,  or  being  disturbed  by,  fimul- 
tancous  conversations  over  the  two  metallic  cir- 
cuits from  which  the  phantom  rirruit  is  formed. 
The  operation  of  the  pfcitntom  ot<"iiii  depends 
upon  the  principle  that  if  two  H I 
exactly  the  «ame  strength,  and  similar  in 
all     respect*     as     to     form,     arc     transmitted 


simultaneously  both  side*  of  t__ 

in   parallel,  as   described  above,   |. 

similar  mam  i 

circuit,     So   far  as   the  phantom   i 

the  two  wires  of  the  upper  and  1 

respectively,  work  together  each  i 

the   phantom   circuit. 

cuit  was  first  proposed  about  la 

until   important   work  had  bee 

veloping  highly  perfected  and  I 


Aerial  and  Underground  l_  _ 
Construction.— In  I88T,  the  first  ", 
underground  cables  were  laid  aloe- 
. 

tion  known  nt  that  time,  rubber  a 
was   found   to   be   unsuited    for    t_ 
Conversation    conducted    throunn    , 
that    kind   of    insulation   wa*    i      — 
overhearing   from   one 
troublesome.     In   IStsi  several  cat"" 

Mass,    the   lons-ess   i 
about  1,500  feet.    It  was  found  tl 
cable*    were    used    in    • 
reaching   to     : 
indistinct    that,    unlet! 

city  would  have  been 
less  to  those  whose 

Type  after  type  oi  H 
be  withdrawn  in  a  fe 
something  belter. 

The  use  of   rubber 

lowed  by  the  development  of   a  C 

the  individual  wire 
■ad  dra 

(hen     tilled    with     oil         This      _ 

carried  the  telephone  business  1 
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years  but  by  no  means  was  it  the 

• 

ras  followed  by  the  use  of  cotton  cov- 

having  the  cotton  impregnated  with 

^proof  compound,  the  insulated  wires 

wn  into  lead  pipes,  each  section  about 

ong.     When  the  cable  was  laid  the 

rere  connected  by  means  of  plumbers* 

[*he  next  development  resulted  in  the 

ble»  wires  insulated  with  dry  cotton,  it 

found  that  cotton  baked  dry,  so  as 

«u  moisture,  was  a  good  insulator  if 

a  lead  pipe  and  promptly  sealed    This 

ortant  development  as  cotton  had 

ueen    considered    a    bad    insulator. 

;   hot    lead   in   a    continuous    sheath 

he  cable  core  of  twisted  wires  was 

be  an  advantage  as  it  meant  a  tight 

with  fewer  sleeves  and  splices  and 
f  did  away  with  the  use  of  oil  or 
•proof  compounds.  By  1887  the  in- 
n  of  twisted  pair  construction  for  con- 
n  cable  began.  This  type  of  construc- 
ted out  the  application  of  the  trans- 
etallic  circuit  principle  to  cables.  It 
interference  from  overhearing  (known 
rt  as  *crosstalk»)  between  circuits  in 
:  cable.  This  improvement  meant  the 
nent  of  the  entire  existing  cable  plant 
introduction  of  the  new  type,  without 
e  telephone  system,  as  it  is  known  to- 
ld have  been  an  impossibility.  ' 
ited  Dry-Core  Paper  Cable. —  More 
ient  work,  extending  over  several  years, 
y  aiming  to  reduce  the  specific  in- 
apacity  of  the  insulating  material,  led 
ments  with  paper  twine.  This  proved 
y  and  methods  were  devised  for  put- 
:r  on  the  wire  flat,  crumpling  it  around 

instead  of  winding  it  tightly.  This 
in  the  production  of  the  best  type  of 
z  material  known  for  telephone  cables, 
dry  paper  hermetically  sealed  in  a  con- 
ead  sheath.  In  1890,  «dry-core»  cable, 
of  the  modern  type,  was  laid  in  Phil- 
The  conductors,  wound  with  loose 
ere  really  cushioned  largely  with  air, 

insulator  known.  This  was  the  best 
rable  that  had  ever  been  made  up  to 
j.  The  first  dry-core  paper  cables  con- 
)  pairs  of  wires  No.  18,  B.  &  S.  G.  in 
403  inches  in  diameter).  By  1891,  the 
ires  No.  19,  B.  &  S.  G.  in  size  (0.0359 
l  diameter)  was  settled  upon.  Subse- 
ogrcss  in  cables  employing  this  size  of 
\  been  largely  in  the  direction  of  in- 
the  number  of  pairs  of  wires  that  can 
1  in  a  full-sized  sheath.  This  has  been 
shed  chiefly  through  improvements  in 
lating  paper  and  in  the  methods  of  ap- 
le  paper  to  the  wires.     The  progress 

shown  in  the  following  table  which 
>r  cables  of  No.  19  gauge  wires,  about 
es  in  outside  diameter,  the  date  when 
>f  the  given  number  of  pairs  was  made 
;  for  commercial  use: 

Number  of  pain  of 
No.  19  gauge  wires 

100  pain  of  wires 

120  pain  of  wires 

150  pain  of  wires 

200  pain  of  wires 

300  pain  of  wires 


Fine  Wire  Cable.— The  extraordinary;  in- 
crease in  the  number  of  the  telephone  wires, 
and  die  difficulty  in  many  places  of  obtaining 
additional  space  underground  led  to  the  de- 
velopment of  the  so-called  *nne  wire*  type  of 
cable  employing  wires  No.  22,  B.  &  S.  G.  in 
size  (0.0253  inches  in  diameter).  The  progress 
made  in  this  development  is  shown  in  the  fol- 
lowing table  which  gives,  for  cables  of  No.  22 
gauge  wires,  about  2$4  inches  in  outside  diame- 
ter, the  date  when  a  cable  of  the  given  number 
of  pairs  was  made  available  for  commercial 
use. 

Number  of  pain  of 
datb  No.  22  gangs  wires 

1900 300  and  400  pain  of  wires 

1903 600  pain  Of  wires 

1912 900  pain  of'  ' 


During  1914,  there  was  developed  a  type  of  un- 
derground cable  carrying  1,200  pairs  (2,400 
wires)  No.  24  B.  &  S.  G.  in  site  (0.0201)  inches 
in  diameter).  Fig.  48  shows  a  cross-section 
(reduced  in  sixe)  of  this  cablet  The  improve- 
ment which  it  represents  may  be  understood 
when  it  is  known  mat  to  carry  the  same  num- 
ber of  open  wires  on  poles  would  require  8 
huge  pole  lines  of  the  size  shown  in  rig.  45. 
The  economies  accomplished  by  these  improve- 
ments are  not  limited  to  the  cables  themselves, 
but  extend  to  the  underground  duct  systems 
whose  capacity  is  multiplied  enormously  by  the 
increase  in  the  number  of  wires  which  each 
cable  may  carry. 

!  It  was  early  found  that  lead  alone  did  not 
possess  the  requisite  corrosion-resisting  and 
strength  properties  for  underground  cable 
sheaths.  Aerial  cables,  furthermore,  are  subject 
to  peculiar  conditions  causing  vibration  in  the 
cable,  and  a  tendency  to  crystallization  of  the 
sheath  if  pure  lead  is  employed.  For  a  long 
period,  cable  sheaths  having  the  proper  qualities 
were  made  of  lead  alloyed  with  about  3  per  cent 
of  tin.  Considerable  increases  in  the  cost  of  tin 
led  to  experimental  investigations  of  a  wide 
range  of  other  alloys.  This  resulted  in  finding, 
in  1912,  a  cheaper  and  at  least  equally  efficient 
alloy  in  which  the  lead  was  alloyed  with  a  very 
small  amount  of  antimony. 

Early  Interurban  Cables.— In  the  earliest 
interurban  cables  every  effort  of  the  engineers 
was  bent  toward  improving  transmission  effi- 
ciency by  using  wires  of  large  size  so  arranged 
in  cabling  as  to  secure  a  soft  core  jgiving  the 
lowest  practicable  mutual  electrostatic  capacity 
between  the  wires  of  a  pair.  Wires  as  large  as 
0.095  inches  in  diameter  were  used  and  cables 
of  this  character  as  long  as  25  miles  were 
placed.  In  European  practice,  the  use  of  wires 
even  larger  than  this  continued  for  many  years. 
In  the  United  States,  the  development  was  in 
the  direction  of  using  smaller  wires  provided 
with  means  for  improving  their  transmission 
efficiency  so  that  it  not  only  equaled,  but  con- 
siderably exceeded  that  obtainable  with  the 
larger  and  more  expensive  wires.  By  1902,  the 
art  had  so  advanced,  by  the  use  of  Pupin  load- 
ing coils  (described  below)  and  other  improve- 
ments, that  a  loaded  cable  for  suburban  toll 
service  was  successfully  installed  between  New 
York  and  Newark.  By  1905,  a  loaded  cable  20 
miles  long  had  been  extended  from  New  York 
in  the  direction  of  Philadelphia,  and  by  1906,  a 
cable  90  miles  long  was  successfully  operated 
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.-sipicd  that 

the  ph 
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:.  (i  al-nw  middle  O  to  a)*int  ZAWe 
|p.  r  >.  riiml  ( approximately  the  octave 
lii^h  il,  anil  mat  each  frei|it«-rn-y  pcrsi 
coii-:.uit  slate  fur  a  Sufficient  length  of 

follow  iIil-  same  electrical  laws  a* 
persisted  f»r  a  lonir  time.  Thi*  basis  n  u 
means  exact,  since  irei|tit-ncies  outside  the 
ratine  are  of  some  importance  in  tpecc* 
speech  i*  so  irrcinilar  and  discontinuous  in  i 
aeter  that  (he  transient  oscillations,  whirl 
produced  by  the  rapidly  changing  >p 
waves,  arc  in  many  case*  of  confide! 
importance. 

A  telephone  line  possesses  four  "linear 
Man  Is"  oh  which  depend  the  character  of  li 
mi-<ioit  over  it.  These,  with  the  symtali 
nhivcd  to  represent  them  in  the  formulae  vj 
follow,  are: 

l  series  with  the  line.  Symbt 
i  series  with  the  line:  Symfa 
shunted  across  the  line:   f 


Capadlai 
bol  C. 

("onducia 
bol  G. 
The  iliffcrvn 


:  shunted  a 


s  the  line: 


inl  equation  detcrminine  the  U 
irreiit  over  the  tine  wiih  thric 
follows.  °i"  standing  t.-r  the 
:  the  distance  measured  al 

for  the  time: 


•+fl 


RC  +  I.G  ■ 


-  +  RG 


For  a  current  of  a   (five 


cycles  per  second,  there  may  he  dedi 
from  the  above  erg  nation,  the  following 
predion  for  the  current  at  any  point 
li  in;  line,  when  the  current  at  the  send 


a  and   ,',  known  respectively  as  the 
tion  constant,"  and  the  "wave  lencth  c 
The    expressions    for    these    constant" 
follows : 


"\  i.V  "-V  +  K')(C=i.'+ 11=)  +  KRG-i 

=\'i  \ ' '.  i-V  +  K~"J  '"("'V+ tl'T—  HRG— i 

The  fir-t   r.f   these  ronsianis  •!■ terminer 
It-  at   which  the  current  diminishes  in 

'?   a-   it   passes   alone   the   line.     The 
termini  s  the  velocity  at  which  electrical 
V'  p:iLMti  d  ninny  tin  line     Another  itnpo 
■i>i..n:   ■■!"   a   line   is   its   so-called   'chara 
■'<•  iii'Pi  dance,"  v.bich  is  the  ratio  of  the 


"VT, 


line,   then 
I  at  any  J 
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ne  must  be  modified  to  take  account 
ection  effects*  which  take  place  due 
rence  in  impedance.    Such  reflection 

he  reduced,  in  practical  cases,  by 
ransformer  of  proper  ratio  between 
wr  between  a  line  and  terminal  ap- 
different  impedance.    An  analysis  of 
formulae  will  show  that  not  only  is 
in  the  speech  waves  attenuated  as 
>ver  the  line,  but  that  differ- 
icies  of   speech   are  attenu- 
Eerent  rates,  the  higher  fre- 
gene  rally      undergoing      the 
enuations.      Therefore,    not 
:  volume  of  energy  received 
lat  transmitted,  but  the  char- 
quality  ,*  of  the  speech  wave 
L    In  addition  to  this  distor- 
ted! waves,  there  is  further 
due  to   transient  effects  ai- 
red to. 

Lines.— 'Loading*  is  a  prac- 
3d  for  increasing  the  effaci- 
ng telephone  circuits  by  in- 
le  inductance  of  the  circuit, 
jmatical  possibility  of  doing 
>ng  been  realized  but  no  one 
to    point    out    any   practical  - 

increasing  the   distributed  induct- 

telephone  circuit  without  bring- 
ties  of  one  kind  or  another  which 
I.  Vaschy,  Heavisidc  and  others 
jested  or  unsuccessfully  tested  the 
of    self-induction    in    coils    on    ac- 

as  a  means  of  increasing  their 
in  efficiency.  No  practical  results 
from  their  work  and  no  actual 
vas  made  in  the  matter  of  using 
luctance  to  improve  the  transmission 
>f  telephone  circuits  until  the  year 
1  the  patents  of  Prof.  Michael  I. 
ling  with  the  reducing  of  attenuation 
:al  waves,  were  issued.  Professor 
Dr.  George  A.  Campbell  of  the  Bell 
Research  staff,  who  had  also  worked 
oblem,  have  published  several  papers 
th  it.  These  authors  discuss  fully  the 
:al  theory  of  loading  and  establish  the 
inductance  in  coils  suitably  spaced 
lephone  circuit  will  produce  the  same 

uniformly    distributed    inductance, 
show  how  to  locate  these  inductance 
bly.    The  matter  of  properly  spacing 
ance  coils  is  of  vital  importance  and 
rpt  in  mind  because  the  spacing  of  the 
i  key  to  the  use  of  lumped  inductance 
from  the  failure  to  establish  this  fact 
lue  weight  to  it  that  the  earlier  work- 
shows,  in  a  diagrammatic  form,  the 


numbers  of  such  coils  are  contained  in  a  single 
case  as  shown  in  Fig.  52.  Fig.  53  shows  a 
typical  form  of  loading  coil  of  toe  kind  applied 
to  open  wire  lines. 

The  function  of  these  coils  is  to  reduce  at- 
tenuation losses  in  the  line.  They  bring  in  no 
supply  of  new  energy  but  make  the  line  a  better 
conductor  for  telephone  currents.  On  open 
wire  lines  they  are  placed  at  intervals  of  about 
eight  miles.    On  cable  circuits  they  are  placed 


iagram  of  Loading  Coil  Windings  and  method 
of  connecting  into  line. 

i  which  the  lumped  inductance  coils 
>  coils)  are  connected  into  the  tele- 
:uit.  Figs.  51-A  and  51-B  show  a  coil 
pe  applied  to  cable   circuits.    Large 


Plan  or  coat  Cross  Section  of  Core 

diamam  of  winding  and  Winding  on  A   B 

FiO.  51-A. —  Diagrams  of  Cable  Loading  Coil. 

at  intervals  of  from  one  to  two  miles  depending 
upon  the  size  of  the  cable  conductor  to  be 
loaded  and  the  character  of  the  loading.  The 
use  of  these  coils  approximately  doubles  the 
range  of  transmission  practicable  with  open 
wires  of  a  given  size  and  increases  the  range 
of  cable  transmission  three  to  four-fold.  In 
other  words,  by  means  of  loading,  it  became 
possible  to  talk  over  cable  circuits  three  to  four 
times  as  far  as  formerly,  with  equally  good 
transmission  results. 

The  fundamental  principles  of  loading,  as 
disclosed  in  the  patents  of  Pupin,  were  in 
mathematical  form.  The  development  work  re- 
quired to  embody  the  theory  of  loading  in  prac- 
tical loading  coils  has  been  a  task  constituting 
the  work  of  years  of  a  large  group  of  highly 
trained  scientific  men  on  the  technical  staff  of 
the  Bell  system.  The  application  of  loading 
has  comparatively  recently  'been  extended  to 
phantom  circuits  so  that  it  is  now  possible  to 
load  not  only  the  physical  or  side  circuits  com- 
posing a  phantom  circuit,  but  also  the  phantom 
circuit  itself.  Phantom  loading  is  applicable  to 
suitably  constructed  cables  (called  duplex  or 
"quadded*  cables)  as  well  as  to  open  wire  lines. 

Telephone  Repeaters. —  A  highly  important 
method  of  improving  the  transmission  efficiency 
of  telephone  circuits  is  the  insertion  into  them 
of  devices  known  as  atelephone  repeaters,1* 
which  increase  the  amplitudes,  or  strength,  of 
the  telephone  currents  that  pass  through  them, 
without  changing  the  effective  form  of  the 
waves.  The  energy  added  by  the  repeaters  is 
drawn  from  a  battery  associated  with  the  re- 
peater itself. 

The  telephone  repeater  may  be  considered  as 
consisting  of  two  parts:  (a)  the  repeater  •ele- 
ment,* that  is,  the  amplifying  device  itself ;  and 
(b)  the  circuits  and  associated  apparatus  for 
connecting  the  repeater  clement,  or  elements, 
into  the  line. 

The  first  form  of  repeater  element  to  come 
into  commercial  use  was  the  so-called  "median- 
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ical"  type  consisting,  in  principle,  of  a  telephone 
receiver  acting  directly  into  a  telephone  trans- 
mitter. A  simplified  diagram  of  this  repeater 
is  shown  in  Fig.  54.  Currents  received  from 
the  line  (low  through  the  winding  of  a  receiver 
magnet  acting  upon  a  diaphragm  carrying  one 
electrode  of  a  transmitter  tuition,  thus  causing 
to  be  put  out  currents  of  approximately  the 


sti tuting    an    electric    current.      1 
termed    from   its   grid-like   stroe 
tained  generally  at  a  potential 
filament  by  battery  C.     The  ir-  - 
sets  up  variations  in  potential 
the  grid  and  filament,  and  •        '  • 
thus  produced  causes  correspui 
the  current  between  the  filament  m. 


Receiving  Circuit  — - 


Pic.  54 

same    form    as    the    incoming    wa 
greater  amplitude. 

The  preferred    form   of   leleph 
element  is  now  the  •vacuum  lube"  lyric,      n 
was   developed   by   the   Bell   engineers    from 
device    known    as    the    *  audio  n,"    invented 
De Forest  fur  other  uses.    Th 
type  of  element  is  shown 


1   *  TransmittiogOrcuh  - 

15- 


...  ,,.„..u.v  of  this 
Figs.  55  and  56.    It 


nt— ^_ 


f^l 


-Dmiuo  of  Vacuum  Tube   Repent  rr 


ke..f  , learner! 


and  .„!<■  ■ 


*  filar, 


consists  of  a  highly  evacuated  glass  bulb  in 
which  are  placed  three  parts,  known  as  filament, 
grid  and  plate.  Referring  to  Fig.  V>,  the  fila- 
ment is  composed  of  materials  which,  when 
heated  by  current  from  halt  try  A.  give  off 
electrons  actively.  I'lider  the  anion  of  battery 
B,  these  electrons  pass  from  the  filament  to  the 
Hat  electrode,  known  as  the  "plate,"  thus  con- 


setting  up  amplified  waves  of  the  same 
the  transmitting  circuit. 

The  circuits  for  connecting  the  rep 
ments  into  the  line  to  give  transmission  •» 
directions  are  of  various  types,  the  two 
monest  forms  l>eing  shown  in  Figs.  57  u 
The   first  includes  a  single   repeater 
which  amplifies  the  energy  for  Iran 
either  direction.    The  second  includes.  -  m 
repeater  element  for  transmission  in  ■ 
two  directions.     An  important  featu... 
circuits    is    the    balanced    conditi 

The  circuit  diagrams  show  cer 
apparatus   such  as   the   "balanci       . 

combination  of  coils  and  conden i  w 

the    actual    line    for    balancing    purnc 
'potentiometer,*  a  device  for  adjn 
lials ;  and  the  "filter,*  which  serves  u> 
certain  undesirable  current  elemei 

Referring  to  Fig.  57,  it  will  he  ■ 
if  the  lines  in  both  directions  are  i 
have,  therefore,  similar  impedance. 
"    '  its,  leaving  the  repeater  ■ 


circuit   of   the   repeater  element. 
the  circuits  arc  sufficiently  di 
ance  is  imperfect,   and  curren,  ,,„. 
repeater  element  will  cause  currents 
reiving  circuit  of  the  elentent  whi 
be  amplified,  thus  setting  up  a  eii 
in  which  current  will  flow.    If  the 
sufficiently  great,   a   steady  state  in   . 
may  be  set  up  that  will  prevent  the  w 
circuit.    On  the  other  hand,  if  t 
not   so  great  as  to  produce  Stc_u.,  ■ 
there  may  still  be  considerable  ditto 
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each  line  is  balanced  against  an  artificial  line  as 
indicated.  If  the  unbalances  at  these  points  are 
not  kept  small,  sustained  oscillations  may  be 
Wt  up  as  in  the  case  of  the  other  circuit,  but  in 
this  case  the  circulating  currents  must  flow 
through  the  two  unbalances  in  series.  If  either 
balance  is  very  good,  the  other  unbalance  may  be 
large  without  unfavorable   results. 

The  balances  noted  above  must  be  obtained 
for  all  of  the  frequencies  important  in  telephone 


advances  recently  made,  it  is  now  possible  to 
carry  on  satisfactory  talks  over  wires  in  cables 
more  than  1,000  miles  in  length,  where  com- 
mercial conditions  will  justify  them,  employing 
practically  no  more  copper  in  each  circuit  than 
was  used  35  years  ago  in  cables  which  caused 
serious  interference  with  transmission  when  em- 
ployed in  lengths  of  only  a  fraction  of  a 


transmission.  The  impedance  of  ; 
measured  at  any  point,  is  affected  by  every  part 
of  the  circuit,  the  amount  of  the  effect  caused 
by  any  part  being  dependent  on  the  amount  of 
attenuation  between  the  part  being  considered 
and  the  point  at  which  the  impedance  is  being 
measured  It  is,  therefore,  evident  that  these 
balance  conditions  are  affected  by  every  part  of 
a  circuit  on  which  the  repeaters  are  used,  so 
that  every  part  of  a  circuit  containing  repeat- 
ers must  be  carefully  designed  with  respect  to 
this  characteristic.  For  high  grade  repeater 
elements,  the  improvement  obtainable  under  any 
particular  circumstances  is  dependent,  almost 
wholly,  on  line  conditions. 

Transcontinental  Circuits. —  The  best 
known  circuits  on  which  repeaters  are  used  are 
those  which  place  the  cities  along  the  Atlantic 
seaboard  in  telephonic  communication  with  the 
dues  along  the  Pacific  Coast.  Without  loading 
and  repeaters  it  would  be  impossible  to  talk 
1000  miles  with  the  same  grade  of  transmission 
that  is  actually  obtained  over  these  circuits 
3,000  miles  in  length. 

Farther  Advances.—  By  the  joint  operation 
of  loading  and  repeaters,  coupled  with  other 


Single  Repeater  Element 

id  cable,  are  generally  subject  to  disturb- 
ances from  lightning,  and  to  the  possibility  of 
accidental  contact  with  ordinary  electric  light 
and  power  distribution  wires.  When  these  con- 
ditions exist,  protectors  are  successfully  used 
on  the  telephone  lines  to  minimize  the  hazard  to 
persons  and  property.  It  is  not  practicable  to 
use  protectors  which  will  handle  the  large 
amounts  of  energy  that  would  be  imposed  on 
telephone  lines  fay  high  voltage  transmission 
circuits  coming  iff  contact  with  them.  Protec- 
tion from  such  circuits  is  obtained  by  keeping 
them  separated  from  the  telephone  circuits 
wherever  practicable  and,  where  adequate  sepa- 
ration is  not  practicable,  by  building  the  lines  of 
high  strength  so  as  to  prevent  contact. 

Multiples  Telephony.— The  only  type  of 
multiplex  telephone  apparatus  that  has  been 
devejoped  into  form  suitahle  for  commercial 
use  is  known  as  the  carrier  current  multiplex 
system  with  which  it  has  been  found  com- 
mercially practicable  to  transmit  five  telephone 
conversations  simultaneously  over  the  same  pair 
of  wires.  This  requires  sending  over  the  line  five 
different  currents  at  the  same  time  and  provid- 
ing means,  at  the  end  of  the  line,  whereby  these 
currents  may  be  completely  separated  from  each 
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other  so  that  each  current,  coming  from  one 
particular  telephone  at  one  end,  may  go  to  a 
particular  telephone  at  the  other  end,  although 
on  the  line  the  five  currents  have  all  been  mixed 
together.  This  is  done  by  combining  each  or- 
dinary telephone  current  with  a  current  of 
definite  higher  frequency,  termed  a  'carrier 
current.*  The  frequency  of  each  of  the  carrier 
currents  is  different    from   that  of   the  other 


connections  being  completed  within 
board.    Large  cities  have  a  number  -. 
l>oards,  connected  together  by  trunk  1 
the  more  important  central  offices  ha« 
lines  connecting  each  switchboard  i 
other  important  switchboard  in   the 
reach  the  smaller  central  offices,  in  op- 
tions of  a  large  city,  from  central 
ticularly  those  in  a  distant  portion  wi 


Line  Wwt 


Input  Tranaformjr 


Input  frl 


Pig.  58.—  Simplified  Diagram  of  Circuit  with  Two  Repeater  Element*,  each  line  balanced  against  an 


carrier  currents  used  on  the  same  pair  of  wires 
and  is  adjured  to  the  separating  devices  at  the 
distant  end  i»f  the  line.  The  arrangement  is 
applicable  on  lines  of  such  length  that  the  in- 
stallation t>f  the  necessary  apparatus  gives  a 
saving  in  cost  compared  with  erecting  new 
circuits. 

Telephone  Systems. — The  Bell  System  con- 
sists of  nearly  11,Q()0.(X)0  telephone  stations  scat- 
tered all  over  the  United  States.  Each  station 
is  enabled  to  connect  with  the  nearest  central 
office,  of  which  there  are  upwards  of  5,700,  by  a 
pair  of  wires  called  the  subscriber's  line,  or 
•exchange  circuit.*  Due  to  party  lines  and 
private  branch  exchanges,  about  3,700,000  ex- 
change circuits  serve  to  connect  all  the  stations 
with  the  central  offices.  In  places  of  moderate 
size  there  is  usually  one  switchboard,  to  which 
all  of  the  subscribers'  lines  arc  'brought,  local 


it  is  sometimes  necessary'  to  make  use  of 
or  more  trunk  lines,  connected  together  b 
tcrmediatc  operators  for  the  purpose  of 
pleting  such  a  call.  In  the  business  pot 
of  the  largest  cities  where  the  telephonic 
is  at  the  highest,  more  than  one  switc  «■ 
sometimes  placed  in  a  central  office  biu 

In  New  York  City,  the  largest  exch 
tern  in  the  world,  there  are  upwards  o* 
telephone    stations,    connected:    by    mort 
400.000  lines  with  87  central  offices  wind 
inter-connected  by  more  than  50,000  trunk 
handling  local  calls  only. 

'  Connections  between  exchanges  in 
cities  are  completed  over  toll  and  lo 
lines.    More  than  3,000,000  miles  of 
use  for  this  purpose.     Special  trutim 
usually  employed  for  connecting  cent 
with    toll    and    long    distance 
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3,400  trunk  lines  are  used  for  this  pur- 
n  New  York  City  alone. 

re  are,  in  the  Bell  System,  about  200,000 
yees.  It  is  impossible  to  describe,  in  an 
:  of  limited  length,  many  matters  of  im- 
ice  in  the  operation  of  telephone  systems, 
as  traffic  and  commercial  features. 

ephone  Wire  Mileage  of  the  World 

(1  Jan.  1914)* 

Per  cent 
country  Miles  of  wire      of  total 

States 22.137.000  59.3 

1.149.000  3.1 

11.800,000  31.6 

r  countries 2.251.000  6.0 

al 37.337,000  100.0 


er  of  Telephone  Stations  in  the  World 

(1  Jan.  1914)* 

Stations  Popula- 

Per  cent  per  100  tion  per 

Number  of    of  total  popula-  square 

rNTRY            stations         world  tion  mile 

States...     9.542.000      64.09  9.7  33 

499.800         3.36  6.5  2 

America.              7.900           .05  0.1  27 

41.900           .28  0.3  20 
tforth 

ican  places           2,300           .02  0.7  0.4 

16.100           .11  0.7  49 

ico 4,400           .03  0.4  342 

Test  Indies 

1 6.600            .04  0.1  114 

jnerica...         166,300         1.12  0.3  8 

4.012,700       26.95  0.8  121 

306.100         2.05  0.04  53 

65.100           .44  0.05  12 

217.400         1.46  0.4  13 

*I 14.888.600  100  0  0.9  33 


>  complete  European  statistics  of  a  later  date  than 
;  available. 
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TELEPHONE  SYSTEMS,  Cost  of  In- 
stalling and  Maintaining.  See  Telephone 
Systems,  Independent. 

TELEPHONE  SYSTEMS,  Independent 
Lender  this  designation  are  placed  all  those  tele- 
phones not  owned  by  Bell  system  companies, 
such  as  certain  telephones  used  for  military 
purposes,  some  of  the  telephones  in  those  cities 
where  there  arc  two  or  more  exchanges  existing 
and  operating  side  by  side,  such  interior  tele- 
phones as  are  used  solely  for  inter-communica- 
tion in  buildings,  hotels,  factories,  etc.,  and 
some  of  the  farm  or  rural  telephones. 

The  original  Bell  patents  expired  in  1893  and 
for  17  years  prior  thereto  the  patents  granted 
to  the  first  inventor  of  the  telephone  were  up- 
held in  the  United  States  and  all  telephones  in 
commercial  use  were  supplied  under  license  by 
the  predecessors  of  the  American  Telephone 
and  Telegraph  Company.  Upon  the  expiration 
of  the  original  Bell  patents,  numerous  manufac- 
turers began  to  supply  telephone  instruments 
and  considerable  numbers  of  these  came  into 
use  especially  in  the  rural  districts. 

*  Transactions  of  American  Institute  of  Electrical  Engi- 
neers. 
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TELEPHONE  TRANSMITTERS— TELEPHONY,  WIRELESS 


For  many  years  the  independent  develop- 
ment of  tin"  telephone  business  has  been  in 
progress  largely  in  the  rural  districts  where 
local  co-operative  and  rural  independent  com- 
panies are  established.  A  large  proportion  of 
these  now  have  -connection  contracts  with  the 
Bell  system.  These  lines  are  found  in  every 
part  of  the  country,  uniting  homes,  factories  and 
camps  by  means  of  party  lines,  which  allow  con- 
versation between  the  Sifferent  stations  of  the 
line  as  well  as  from  any  station  to  a  central 
exchange. 

Up  to  the  present  time  the  independent  tele- 
phone movement  has  placed  more  than  800,000 
American  farmers,  timbermen  and  miners  in 
touch  with  their  markets,  their  own  communi- 
ties and  towns  and  cities  near  them.  The  move- 
ment has  been  especially  active  in  the  Middle 
and  Western  States.  These  telephones  are 
used  not  only  for  general  purposes  of  communi- 
cation, and  in  numerous  ways  for  securing  in- 
formation regarding  market  quotations,  but 
aiso  in  gaining  information  of  financial  value 
and  advantage.  The  independent  telephone 
business,  however,  is  not  limited  to  the  coun- 
try or  isolated  districts  but  has  established  it- 
self in  a  number  of  cases  in  towns  and  cities. 

In  many  cases,  where  two  systems  have 
come  into  existence,  side  by  side,  arrangements 
have  been  made  to  consolidate  the  systems  by 
one  interest  disposing  of  its  plant  to  the  other. 
Such  consolidations  have  very  generally  met 
with  the  approval  of  regulatory  bodies  and  in 
this  way  many  telephone  users  have  had  their 
range  of  communication  greatly  extended. 

The  growth  of  the  independent  systems  in- 
creased over  250  per  cent  in  the  decade  begin- 
ning about  191)2  and  ending  in  1912.  In  the 
year  first  named  there  were  reported  in  opera- 
tion 9,092  independent  systems  and  lines  with 
1,512,527  miles  of  wire.  The  number  of  tele- 
phones operated  on  these  systems  was  1,053,866 
and  the  number  of  messages  or  conversations 
per  annum  was  estimated  at  1,996,024,493.  In 
the  year  1912  the  independent  systems  had  in- 
creased to  32,157  with  5,115,140  miles  of  wire 
and  operating  3.642,565  telephone  instruments. 
The  estimated  number  of  messages  or  conver- 
sations over  these  independent  systems  in  the 
iatter  year  was  4,602,431,409.  Of  the  total  num- 
ber o\  stations  in  the  Bell  system,  in  1918 
(10.992.325),  3,790,568  were  owned  by  local  co- 
operative and  rural  independent  companies  or 
associations  having  sublicense  or  connection 
contracts  with  the  Bell  system.  There  are  in 
the  United  States  °.33S  independent  companies 
whose  telephone  systems  connect  with  the  Bell 
system,  and  about  1.600  indipcndtnt  companies 
whose  telephone  systems  do  not  connect  with 
the  Bell  system.  There  are  also  a  large  numl>cr 
of  rural  lints  and  s\>tcms  which  connect  with 
the  telephone  syMcnis  of  these  companies,  ovrr 
V\()00  of  which  are  connected  with  the  Bell 
system.  There  arc  about  1,000.000  station* 
owned  by  independent  companies  not  connected 
with  the  Bell  system. 

The  exigencies  of  war  service  emphasized 
the  great  adaptability  of  the  telephone  to  many 
situations  and  there  was  an  increased  call  for 
telephone  system*  for  reporting  enemy  opera- 
titins,  directum  the  movements  of  troops,  muni- 
tion- and  Mipplirs  controlling  artillery  fire  and 
in  numeri iiis  other  way*  increa>ing  the  effective- 
ness of  the  armed  forces. 


The   scientific   investigation   of    de 
netic  waves  has  resulted  in  a  clear  unun 
ing  of  the  generation,  propagation  ; 
tion  of  these  waves  and  in  the  develw, 
wireless  telephony.     The  requirement*  ui 
cess ful  radio-telephony  began  with  a 
of  undamped  waves  of  very  high  fr 
that  the  wave  trains  when  received  »uv 
the    range   of   audibility.     Wireless    tet 
owes  much  to  the  work  of  the  engineers 
American  Telephone  and  Telegraph  C 
who,  in  the  latter  part  of   1915.   succecw 
telephoning  by  wireless  from  Washington.  ] 
to  Paris,  and  from  Washington  to  Hawai 
latter  a  distance  of  4,900  miles.    The  ffrea 
pensc  of   installations    for   long-dist      t 
mav  limit  competitive  systems,  hut  it  ■» 
look  for  the  widespread  employment  o> 
pendent  short-distance  wireless  telephone 

Armies  in  the  field  employ  portable  * 
less  sets  for  insuring  communication  bet 
scattered  commands.    Some  sets  for  use  in 
ged  country  are  arranged  to  be  carried  on 
back  and  are  known  as  pack  sets ;  but 
common  wireless  sets  are  those  xnounteu  %d 
wagons,  one  for  the  generating  equi] 
the   other   for   the  wireless   apparatus  j 
The   European   War  gave  especial   impt 
wireless  telephony,  especially  as  applied  ■ 
craft.    In  designing  radio  apparatus  for  ail 
and    aeroplanes    due    consideration 
given  to  the  extremely  limited  space  av«ui«i 
such  craft  and  the  limited  weight  that  c 
carried.     On  board  airships  of  the  Zew 
the  flexible  types  it  is  possible  to  empio* 
powerful  apparatus,  hence  a  greater  raj 
be  covered. 

A  typical  airship  installation  consists 
transformer,  quenched  spark  gap,  capacir 
inductance,  aerial  wire  lowered  down  fi 
winch,  ammeter,  rapid-change  switch  for  « 
ent   wave-lengths   and   an    alternating 
generator  driven  of!  one  of  the  engines  « 
airship.     Such  a  set  weighs  about  55 
without  the  alternator  ana  has  a  range  \ 
60  and  120  miles.    The  aerial  wire  is  ov* 
feet  long  when  fully  paid  out. 

TELEPHONE  TRANSMITTERS. 

Telephone. 

TELEPHONES,    Electrical.     See 

PHONE, 

TELEPHONES.  Farm.     See  Tc 

Systems,  Independent. 

TELEPHONY,   Wireless.     Prior 
transmission  of  speech  without  wires  by 
of   ether   waves   developed  elect ricallv  m 
more   or   less   successful   wireless  < 

tiuusmitting  speech  were  utilized  expciin 
For  instance,  a  device  termed  the  pho 


Pig  1  —Bell's  Ptaotophm* 

was  employed  by  Hell,  the  inventor  of 
phone,  in  which   light  rays  were  u         « 
this  dc\ice.  Fig.   1,  a  beam  of  light  » 
trati-d  l>>   means  of  a  1ms  /  upon  a 
rave  mirror  carried  on  the  exact  Ccnuv 
diaphragm  attached  to  a  mouthpiece  P. 
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lccted  from  the  mirror  are  directed  upon 
ing  apparatus  by  a  double  convex  mirror 
Ay  positioned.  In  the  receiving  appara- 
nall  selenium  cell  is  placed  in  the  focus 
irabolic  reflector  /*.  This  cell  is  made 
an  electric  circuit  consisting  of  a  tele- 
receiver  t  and  an  ordinary  dry  cell  b. 
m  possesses  the  property  of  varying  its 
il  resistance  with  the  variations  of  light 
h  it  is  exposed.  Hence  when  speech  is 
at  the  mouthpiece  the  diaphragm  vi- 
n  consonance  with  the  sound  waves  of 
:e.  These  vibrations  cause  variations  in 
tt  rays  reflected  from  the  small  mirror, 
ariations  are  reproduced  at  the  selenium 
his  in  turn  causes  variations  in  the  re- 
and  current  of  the  telephone  circuit  and 
ech  spoken  at  the  mouthpiece  is  repro- 
n  the  telephone  receiver, 
rate  of  air  vibrations  or  oscillations  due 
ch  ranges  from  about  20  to  20,000  per 

As  the  length  of  an  electric  wave  or 
on  is  equal  to  the  speed  of  electricity, 
miles  per  second,  divided  by  the  number 
lations  per  second,  it  is  evident  that  the 
Df  electrical  oscillations  of  20  to  20,000 
ond  is  comparatively  great.  Hence  to 
to  transmit  without  wires  electrical  os- 
is  set  up  primarily  by  the  voice  by  means 
lephone  transmitter,  aerial  wires  about 
$  in  length  would  be  necessary,  which  is 
sible. 

reasons  that  will  become  obvious  it  may 
amiss  to  refer  here  to  the  Van  Ryssel- 
system  of  Simultaneous  Telegraphy  and 
my  which  for  years  has  been  in  serv- 
i  large  scale  in  this  country.  This  sys- 
>riefly  described  in  the  article  on  Teleg- 

Any  action  of  the  telegraph  sig- 
>n  the  telephone  receiver  is  prevented  by 
induction  coils  in  the  circuit  which  makes 
:  and  fall  of  the  telegraph  currents  so 
that  the  diaphragm  of  the  telephone  re- 
>  merely  deflected  and  docs  not  produce 
triable  sound.  Upon  this  gradual  rise  and 
the  telegraph  current  is  superposed  the 
brations  of  the  speech  waves  set  up  by 
phone  transmitter  on  the  same  wire, 
ninute  vibrations  do  not  affect  the  tele- 
instruments.  Quoting  from  Maver, 
mcrican  Telegraphy,*  p.  347,  <cthe  the- 
he  operation  of  simultaneous  telegraphy 
:phony  may  be  briefly  outlined  as  fol- 
Assuming,  for  example  only,  the 
i  of  the  telegraph  current  to  be  2,000 
t  of  the  telephone  current  to  be  1.  If, 
e  diaphragm  of  the  telephone  receiver  is 
j  or  in  process  of  gradual  attraction  by 
aph  current  of  positive  direction,  a  tele- 
:urrent  of  similar  direction  be  trans- 
the  total  current  will  be  suddenly  in- 
to 2,001  and  the  diaphragm  will  be 
sudden  minute  impulse  toward  its  mag- 
lould  then  a  negative  telephone  current 
the  telegraph  current  remaining  as  ,be- 
e  current  on  the  line  will  be  suddenly 
to  1,999  and  the  diaphragm  by  its  own 
recedes  rapidly  from  its  magnet.  In  the 
operation  of  these  systems  many  hun- 
f  pulsatory  currents  might  be  sent  dur- 
timc  taken  to  transmit  one  telegraphic 
ind  thus,  while  the  diaphragm  is  being 
ly  attracted  to  or  is  gradually  receding 
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from  its  magnet  owing  to  variations  in  the  tele- 
graph current,  at  the  same  time  it  may  be  mak- 
ing hundreds  of  intermediate  forward  and 
backward  movements  of  less  amplitude,  due 
to  the  variations  of  the  line  currents  caused  by 
the  telephone  transmitter  in  transmitting  speech 
waves.0  In  present  day  language  the  foregoing 
would  be  termed  a  modulation  of  the  telegraph 
current  in  accordance  with  the  variations  of 
current  due  to  voice  waves. 

It  was  recognized  by  the  early  workers  in 
wireless  telegraphy  and  telephony  that  if  it 
should  be  found  practicable  to  modify  or  modu- 
late the  high  frequency  ether  waves  utilized  in 
wireless  telegraph  operation,  it  would  be  pos- 
sible to  transmit  speech  without  wires  to  a  dis- 
tance approximating  that  of  wireless  telegraphy. 
A  difficulty,  however,  in  availing  of  high  fre- 
quency electromagnetic  waves  for  this  purpose 
has  been  that  as  ordinarily  obtained  from  the 
discharges  of  a  condenser  at  the  spark  gap  in 
wireless  telegraphy  such  waves  are  intermit- 
tent and  their  amplitude  is  not  uniform,  but  is 
quickly  damped,  as  noted  in  the  article  Wire- 
less Telegraphy.  Thus,  in  case  of  an  alter- 
nating current  generator  developing  a  current 
of,  say,  60  cycles,  or  120  alterations  per  sec- 
ond, there  will  be  120  sparks  per  second  at 
the  gap  if  at  each  alternation  the  oscillation 
circuit  is  charged  to  sparking  potential,  which 
is  not  always  the  case.  Assume  that  each  dis- 
charge of  the  oscillation  circuits  gives  rise  to 
oscillations  of  a  frequency  of  one  million  per 
second  in  that  circuit,  with  a  consequent  wave 
length  of  300  meters.  The  exact  number  of  os- 
cillations and  wave  length  depends  on  the  in* 
ductance  and  capacity  of  the  oscillation  circuit. 
(To  conform  to  the  word  inductance  the  capac- 
ity of  a  circuit  is  now  frequently  termed  capac* 
itance).  As  the  capacitance  of  the  aerial  is 
usually  supplied  by  the  aerial  wires  and  is  not 
readily  variable,  the  frequency  rate  is  varied 
by  placing  an  adjustable  inductance  in  the  aerial 
circuit  in  the  shape  of  a  spiral  coil  of  wire  more 
or  less  of  which  may  be  inserted  in  or  removed 
from  the  circuit  The  capacity  of  the  aerial  is 
sometimes  reduced,  for  short  wave  signaling, 
by  placing  a  condenser  (capacity)  in  the  aerial 
circuit.  In  electrical  diagrams  available  or  adjust- 
able condenser  or  inductance  is  conventionally 
indicated  by  an  arrow  through  the  apparatus. 
In  the  case  in  point  if  the  oscillations  were 
maintained  throughout  the  interval  between  dis- 
charges there  would  be  8,334  oscillations  per 
spark,  that  is,  the  quotient  of  1,000,000  divided 
by  120.  Since,  however,  the  oscillations  in  such 
a  circuit  die  out  very  rapidly,  due  to  the  damp- 
ing effects  mentioned  in  the  article  Wireless 
Telegraphy,  there  are  only  two  or  three  strong 
oscillations  for  each  discharge  in  highly  damped 
circuits  and  10.  20  or  30  strong  oscillations  in 
less  strongly  damped  circuits.  Hence  oscilla- 
tions are  only  maintained  during  a  brief  inter- 
val between  spark  discharges,  leaving  approxi- 
mately the  one  hundred  and  twentieth  of  a 
second  between  such  discharges  during  which 
there  arc  no  oscillations  in  the  oscillation  circuit 
and  at  that  time  no  waves  are  radiated  from 
the  aerial.  In  wireless  telegraphy  these  inter* 
mittent  or  group  oscillations  after  reception  by 
a  detector  are  observable  in  the  telephone  head 
receiver  as  a  continuous  tone  or  buzz  which  is 
broken  into  dots  and  dashes  of  the  Morse  alpha- 


tee 
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bet  by  a  telegraph  key.  If  the  attempt  were 
made  to  superpose  vibrations  corresponding  to 
voice  waves  upon  these  intermittent  or  broken 
oscillations,  it  is  evident  that  portions  of  the 
voice  waves  set  up  by  the  transmitter  would 
be  lost. 

Kcnnclly  has  mathematically  demonstrated 
that  speech  might  be  transmitted  telephonically 
with  harmonics,  or  overtones,  not  exceeding 
2,(XX)  per  second,  but  Fcsscnden  has  found  by 
experiment  that  for  satisfactory  speech  a  fre- 
quency of  at  least  20,000  per  second  must  be 
employed,  otherwise  disagreeable  noises  will  be 
heard  in  the  telephone  receiver.  Therefore, 
continuous  or  sustained  oscillations  of  a  fairly 
high  frequency  and  uniform  amplitude  are  es- 
sential upon  which  to  superpose  the  voice  fre- 
quencies for  successful  wireless  telephony.  To 
this  end  fairly  successful  efforts  have  been  made 
by  different  inventors  to  produce  a  machine 
generator,  or  alternator,  capable  of  delivering 
ait  alternating  current  of  very  high  frequency 
notably  by  Fcsscnden,  Goldsmith  and  Alexan- 
derson.  Owing  to  the  mechanical  difficulties  of 
construction  of  such  machines  it  is  perhaps  a 
question  if  they  will  prove  commercially  suc- 
cessful in  general  use.  Nevertheless  such  ma- 
chines have  given  and  are  giving  good  service 
in  a  number  of  instances.  An  idea  of  the  dif- 
ficulties of  construction  of  high  frequency  alter- 
nators will  be  obtained  when  it  is  pointed  out 
that  to  obtain  100,000  oscillations  per  second 
in  a  600-pole  rotor  having  a  diameter  of  two 
feet,  a  speed  of  20,000  revolutions  per  minute 
is  necessary.  Fairly  full  descriptions  of  hi^h 
frequency  machine  generators  will  be  found  in 
books     mentioned     in     Ilihliografhy.       Consult 

faper  by  AlcxaiidtTson,  Proceedings  American 
nstitute  Flectrical  Kngineers  (October  1010). 
Another  method  of  obtaining  sustained  elec- 
trical oscillations  is  known  as  the  singing  arc, 
due  to  Duddell.  who  discovered  that  when  an 
arc  lamp  is  in  shunt  with  a  capacity  and  an  in- 
ductance of  given  proportions,  a  musical  tone 
ii  set  up  in  the  arc.  Ultimately  Duddell  ob- 
tained frequencies  of  40,000  per  second  from  this 
source.  An  explanation  of  this  phenomenon  is 
that  when  the  shunt  circuit  is  completed  a  cur- 
rent  flows  from  the  arc  circuit  into  the  conden- 
ser or  capacity  circuit  which  decreases  the  cur- 
rent flowing  in  the  arc.  This  increases  the 
electromotive  force  between  the  terminal*  of 
the  arc,  causing  still  more  current  to  flow  in 
the  condenser  circuit  raising  its  electromotive 
force  above  the  normal  voltage  of  the  arc.  Con- 
sequently the  condenser  begins  to  discbarge  back 
into  the  arc.  increasing  the  current  therein  and 
reducing  the  elect romotixc  force  between  its 
terminal*,  when  the  rc\cisc  process  is  set  up. 
and  in  this  wax  continuous-  oscillations  are 
maintained  in  the  arc  and  shunt  circuits. 

When  sustained  oscillation*,  are  compara- 
tively riiiffnin  in  amplitude  and  their  frequency 
is  :i*-ii\r  .unli'iility  these  oscillations  are  nnf 
bt.ird  if*  i!ie  telephone,  receixer.  Hut.  while  the 
!elipb"iie  receiver  or  at  IcaM  the  human  ear 
will  it"'  respond  lo  *\uh  hii*h  frequencies,  if 
the  amplitude  or  cun^-ur  nf  the  oscillation 
>\avis  In-  rundula'i  d  '•>  spiakini:  in'u  a  micro- 
phonic w.iusfuittcr  plac  d  in  tin  oscillation  cir- 
tuit.  or  in  the  aerial  circuit  of  a  wireless  *ys- 
:t- in.  .i  teli  phi  Hie  rmr.ir  will  under  propi  r  c  -n- 
ditions    reproduce    tin     sp««  ch    spnki n    at    the 


transmitter,  virtually  as  speech  is  repn 
modulating  the  amplitude  of  a  bean  vi 
or  a  telegraph  current  in  the  case  prei 
cited     The  terms  *radio  frequency*  and 
frequency**  are  now  commonly  used  to 
the  inaudible  high  frequency  oscillatit 
audible  or  low   frequency  oscillation*,  i 
tivcly,  in  wireless  telephony. 

The  discovery  of  the  oscillating  arc 
the  way  for  the  use  of  sustained  oscillari 
high  frequency  and  by  means  of  modifu 
of  Duddcll's  device  much  progress  I 
made  in  wireless  telegraphy  and  wirel« 
phony.  Such  devices  arc  now  sometimes  i 
arc  radio  transmitters  or  arc  converters. 

An  important  improvement  in  the  E 
oscillating  arc  is  that  due  to  Poulsen. 
Poulsen  arrangement  the  positive  electn 
the  arc  is  a  water-cooled  copper  cylinder 
negative  electrode  is  carbon.  The  arc  is 
in  a  strong  magnetic  field  which  tends  V 
out  the  arc,  after  the  Elihu  Thomson 
The  source  of  current  supply  for  the  a 
direct  current  generator  supplying  frot 
kilowatts  to  100  kilowatts  at  500  to  ftflC 
The  arc  converts  the  energy  of  the  dire 
rent  machine  into  alternating  currents  of 
quency  of  say  60,000  per  second.  The  pi 
efficiency  of  the  arc  converter  is  33  p< 
to  50  per  cent  of  the  input.  For  furthei 
csting  details  of  this  arc  converter  and  i 
ity  in  Wireless  Telcgraphv,  consult  an  ar 
Electrical  World  (30  Aug.  1919.  p.  452). 

A  very  important  source  of  sustain* 
frequency  oscillations  in  wireless  telegr 
telephony  of  more  recent   origin   is   tin 
electrode  high  vacuum  tube  to  which  n* 
tended  reference  will  be  made  herein. 

A  great  advantage  of  sustained  osci 
in   wireless   telephony  and   wireless   te 
also  is  that  the  property  of  resonance  • 
more  fully  availed  of  than  when  more 
intermittent  oscillations  are  employed, 
be  noted  that  in  wireless  telegraph  am 
less    telephone    operation    the    receiving 
ratus  is  practically  the  same.    In  wircles 
raphy    the    full    effect    of    the    radiated 
from   maximum   to   zero  is   available,  i 
in   wireless  telephony  only  a   small   por 
the  emitted   wave  energy   is  available,  i 
that  due  to  the  modulation  of  the  wave 
caused   by   the  action   of   the   telephone 
milter,  estimated  to  be  about  5  per  cent 
total  encrey  radiated.     This,  however,  i 
of  the  amplifying  powers  of  the  high  ' 
tube  detector  is   not   now  of   so  much 
ance     See  Tki  fckapiiy.  Wirki.css. 

/V  Forest  Wireless  Telephone. —  In  I 
f  nit  lined  an  arrangement  of  the  Dc  Fon 
less  telephone  system  employed  in  IWJ  j 
sibly   prior   thereto.      A   singing   arc   a 
ployed    as    the    source    of    sustained   1 
quency  oscillations.     C  is  a  variable  Cuw 
/.  is  a  transformer  or  tuning  coil,  the  let 
soil    .<   of    which   is   in    series   with   the 
wire  A.  and  a  microphone  transmitter 
an    arc   w'th   copper -carfmn   elect rndef 
in   the  flame  of  an  alcohol  lamp  w. 
supplied  with  a  22i)  or  440  volt  direct 
supplied  by  a  generator  indicated  at  C. 
are  choke   coils,  or  inductances,   in  the 
circuit,   used    to    shut   out    the   high    fn 
i  scillatii  iis  nf  the  arc  from  the  genera 
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s  tip  in  the  circuit  a,  C,  P  sustained 
is  that  are  radiated  as  electric  waves 
aerial  wire  A.  Speech  spoken  into 
x  M  modulates  the  amplitude  of  these 
actically  in  a  manner  equivalent  to 
1  of  the  voice  currents  in  the  Van 
she  simultaneous  system  of  telegraphy 
ihony  upon  the  telegraph  currents 
There  is,  of  course,  the  difference 
te  latter  case  it  is  the  slow  telegraph 
of  current  that  are  modulated  by  the 


Forest  Wireless  Telephone  Transmitter  Circuit. 

rents,  whereas  in  the  case  under  con- 
it  is  the  high  frequency  radio  cur- 
are modulated  by  trie  voice  currents, 
the  practice  to  term  the  modulated 

lency  waves  employed  in  wireless 
and  it  may  be  added,  in  wire  tel- 

so,  carrier  waves,  since  they  virtually 

voice  waves. 

ceiving  circuits  of  the  said  De  Forest 

system  are  shown  in  Fig.  3.  A  is  the 
is   the   tuning  coil,   C  is  a  variable 

r.    The  detector  employed  is  the  De 


— De  Forest  Wireless  Telephone  Receiver. 

idion.  (See  Telegraphy,  Wireless). 
ises  a  tantalum  lamp  filament  F,  a 
f  No.  22  platinum  wire  and  a  small 
plate  P,  all  within  an  exhausted  bulb 
ling  a  six-volt  incandescent  lamp.  The 
is  lighted  or  heated  by  a  three-cell 
ittery  B,  the  current  strength  of  which 
ed  by  a  variable  resistance  r.  P  B  is 
.1  battery  of  10  to  30  volts,  adjustable 
ential  by  a  potentiometer,  not  shown, 
inal  of  the  oscillation  circuit  L,  C  is 

to  the  grid,  the  other  terminal  to  the 
as  in  the  figure. 

the  heating  battery  and  the  potential 
re   properly   adjusted    the    audion    is 

ive  and  produces  amplified   sounds 


in  the  telephone  receiver.  The  incoming  high 
frequency,  or  radio  sustained  oscillations,  as 
stated,  do  not  perceptibly  affect  the  telephone 
receiver  owing  to  their  regularity,  uniformity 
of  amplitude  and  high  frequency,  but  the  modu- 
lations of  the  amplitude  of  the  incoming  audio 
oscillations  due  to  the  microphone  transmitter, 
being  within  the  range  of  the  human  ear,  are 
heard  in  the  telephone  receiver  as  articulate 
speech. 

Wireless-  Telephone  Transmitters. —  The 
transmitters  for  this  work  necessarily  require 
high  current  strength  in  the  transmitter  circuit. 
This  develops  heat  in  the*  carbon  granules  of 
the  microphone  transmitter,  which  leads  to 
packing  of  the  carbon.  This  impairs  or  stops 
the  transmission  of  voice  waves.  The  packing 
can  be  broken  up  by  tapping  the  transmitter 
at  suitable  intervals,  and  De  Forest  provides 
a  special  device  for  this  purpose.  In  other 
cases  a  device  consisting  of  a  number  of  tubes 
leading  from  a  single  mouthpiece  to  a  number 
of  transmitters,  all  acting  upon  the  one  circuit, 
is  employed.  Fessenden  uses  a  special  trans- 
mitter for  this  work,  by  means  of  which  a 
current  strength  of  15  amperes  is  modulated 
successfully.  For  aeroplane  service  during  the 
war  transmitters  of  special  design  were  found 
to  be  necessary  if  successful  results  were  to  be 
obtained.  In  this  service,  besides  difficulties 
due  to  packing,  precautions  had  to  be  taken  to 
annul  engine,  propeller  and  other  external 
noises.  To  this  end  the  diaphragm  of  one  type 
of  transmitter  is  so  constructed  as  not  to  re- 
spond readily  to  air  vibrations  below  200  or 
above  2,000  per  second.  In  another  type  a 
perforated  plate  is  interposed  between  the 
speaker's  mouth  and  the  diaphragm  of  the 
transmitter,  which  device  baffles  the  movement 
of  extraneous  sound  waves  toward  the  dia- 
phragm while  the  voice  waves  spoken  directly 
into  the  mouthpiece  are  not  impeded.  Still 
another  device  employed  in  this  service  con- 
sists in  leaving  the  back  of  the  transmitter  open 
in  such  a  way  that  exterior  noises  impinge  on 
the  back  and  front  of  the  diaphragm  of  the 
transmitter  with  equal  strength,  effecting  no 
result,  whereas  the  voice  waves  hit  the  dia- 
phragm in  one  direction  only  and  thus  set  up 
the  required  variations  in  the  transmitter  cir- 
cuit, even  although  at  such  times  the  pilot  or 
observer  cannot  hear  his  own  voice. 

Three  Electrode  Vacuum  Tube  Oscillator. — 
As  previously  intimated  the  De  Forest  three 
electrode  vacuum  tube  is  now  used  as  a  source 
of  high  frequency  sustained  oscillations,  and 
many  different  arrangements  of  circuits  have 
been  designed  to  utilize  this  remarkable 
feature  of  these  tubes,  now  in  practice  fre- 
quently designated  vacuum  tubes  or  VT's. 
One  such  arrangement  of  circuits  to  obtain 
sustained  oscillations  is  shown  in  simple  form 
in  Fig.  4,  termed  a  vacuum  tube  oscillator. 
It  illustrates  the  *feed  back®  or  'regenerative* 
coupling  of  circuits,  perhaps  first  devised  by 
Armstrong.  F  is  the  usual  filament,  G  is  the 
grid,  P  is  the  plate  of  the  tube  proper.  HB 
is  the  heating  or  lighting  battery,  r,  r*  are  re- 
generative or  feed-back  tuning  coils.  C  is  a 
condensef  across  the  filament  grid-circuit. 
Closing  the  circuit  or  jarring  the  tube  will 
cause  an  initial  impulse  or  oscillation  in  the 
grid-plate    circuit,    including    coil    /.      This 
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oscillation  in  turn  reacts  on  the  grid-filament 
and  r  circuit,  which  again  reacts  on  the  former 
circuit,  thereby  producing  a  feed-back  or  re- 
generative oscillating  current  in  the  tube  that 
may  be  termed  self -perpetuating.  After  a  brief 
interval  a  steady  sustained  oscillation  is  pro- 
duced. The  coils  r,  r'  and  condenser  C  arc 
adjusted  to  oscillate  at  a  desired  frequency  in 
the  usual  way.  By  means  of  this  tube  oscilla- 
tions from  one-half  cycle  to  20,000,000  per  sec- 
ond arc  now  obtainable. 


Pig.  4.— Vacuum  Tube  Oscillator,  ( 

It  has  been  noted  by  another  writer  in  ex- 
pounding the  oscillating  feature  of  these  tubes 
that  ain  order  to  set  tube  circuits  into  a  state 
of  radio  frequency  oscillation  it  is  necessary 
that  the  connections  be  so  made  that  the  grid 
end  of  the  grid  inductance  will  be  alternately 
negative  and  positive,  as  the  plate  end  of  the 
plate  inductance  is  positive  and  negative. 
\Vhen  the  grid  and  plate  radio  frequency  cir- 
cuits are  coupled  with  the  proper  phase  relation 
any  variation  in  voltage  in  cither  the  grid  or 
plate  circuits  will  cause  minute  disturbance  in 
the  oscillation  circuits,  setting  them  into  oscil- 
lation at  whatever  frequency  they  may  happen 
to  be  adjusted  to.  For  example,  a  slight  varia- 
tion of  voltage  in  the  plate  circuit  by  any 
means  whatever  will  cause  its  resonant  circuit 
to  oscillate  at  radio  frequency,  and  the  resultant 
current  will  act  upon  the  grid  circuit,  setting  it 
into  action  at  the  same  frequency.  The  result- 
ing radio  frequency  fluctuations  of  the  grid 
potential  will  act  upon  the  plate  at  the  right 
time  to  keep  the  plate  resonance  circuit  in  a 
state  of  oscillation,  and  this  state  of  affairs 
will  continue  so  long  as  the  proper  supply  of 
voltage  and  filament  current  is  maintained,  but 
not  otherwise.  The  tube  is  aWc  to  generate 
alternating  currents  because  of  its  amplifying 
properties.  The  energy  delivered  to  the  grid 
circuit  in  accordance  with  the  actions  just  out- 
lined will  gradually  increase  in  value  until  a 
maximum  is  reached,  which  is  the  maximum 
output  the  valve  is  capable  of  delivering." 
Consult  The  Wireless  Atje.  June  1919,  p.  15, 
article  on  "Wireless  Telephone  Transmitter  for 
Seaplanes." 

In  general  Oe  Forest  gives  the  explanation 
of  the  vacuum  tube  oscillator  as  follows: 
"There  is  only  one  oscillating  circuit.  This 
circuit  is  such  that  a  sudden  change  of  poten- 
tial impressed  on  the  plate  produces,  in  turn 
a  change  in  the  potential  impressed  on  the 
grid  of  such  a  character  as  to  produce  in  its 
turn  an  opposite  change  of  value  of  potential 


on  the  plate.    Thus  the  to  and  fro 
reciprocal   and    self-sustaining.* 

In    some    respects    the    operation 
vacuum  tube  oscillator  is  perhaps  ; 
the    oscillator    previously    describe 
example  of  a  self -perpetuating  o 
cuit  is  that  due  to  placing  a  telepuu-r 
l>efore   the  mouthpiece  of   a  tel 
mitter  when  a  shrill  whistle  or  howi 
established.    This  phenomenon  is  • 
ticeable  in  the  transmitter  and  rein™ 
acousticon  type.    This  effect  is  s< 
to  a  series  of  reactions  somewhat  »u 
but  much  more  complex  than  those  th 
in  an  electric  door  bell,  another  devk 
self -perpetuates    its    own    vibration;   i 
circuit  is  closed   by   the  push-button. 
case  of  the  telephone  howler  let  us  ai 
explanation  of  its  action  that  a  moi 
the  diaphragm  of  the  receiver  toward 
net   tends  to  weaken  the  air  pressure 
diaphragm  of  the  transmitter,  and  hen 
ens  the  pressure  of  the  carbon  of  tl 
mitter.    This  causes  a  weakening  of 
rent  allowing  the  diaphragm  of  the  re 
fall  away,  with  the  further  result 
column  is  compressed,  this  tending  »** 
the  pressure  on  the  carbon  again  and 
creasing    the   current    strength    in   th< 
whereby  the  diaphragm  of  the  receive! 
attracted,  which  actions  are  repeated 
over.    Investigation  of  this  pheni 
catcs,  as  might  be  expected,  that  it  »  * 
upon  the  fundamental  set  of  vibratio 
receiver  and  transmitter,  the  length  o 
column   enclosed   between   them   and 
oscillation  period   of   this   circuit    T 
references  to  the  attraction  of   the  d 
of   the   receiver   and   to   its    falling  ; 
perhaps   rather  broad  terms,   when  it 
side  red  that  as  near  as  can  be  calcu 
amplitude  of  vibration  of  the  said  diap 
reproducing    speech    is   about    the   on 
millionth  of  an  inch.     While  this  pi 
has  no  direct  bearing  on  the  vacuum  * 
lator  it  is  interesting  as  somewhat 
thereto   and   hence  may  tend   to 
explanation  of  the  device. 

Colpitts*  Vacuum  Tube  Oscillator, 
and  Repeater. —  In  Fig.  5  is  shown  &u 
nient   due   to  Colpitts  of  a   vacuum 
telephone  transmitter   with   other   cir 
apparatus     for    providing    a    high 
vacuum  tul>e  oscillator,  modulator  ami 
of    radio   and    audio    frequencies.     In 
tube  operation  the  circuits  into  whk 
i-  put  is  termed  the  input  circuits;  t 
give  out  energy,  the  output  circuit. 
the  input  circuit  consists  of  the  grid 
vacuum  tube  VT,  modulator  coil  r\ 
and   filament   F.  as  indicated  by  tk« 
The  output   circuit  indicated  by  I 
sist.t  of  the  plate  l\  filament  F,  coin 
and    the   primary   coils   of    repeatii 
1 1  ans formers  T,  T\  and  battery  B*, 
tery  supplies  current  to  plate  P,  thn 
ductancc  or  choke  coil  a  ;  b  is  f**- 
ing  battery.     The  secondary  wit 
repeating  coil  or  transformer  7     w 
through   condenser  C  with   the 
The  primary   winding  p  of  transU- 
in  series  with  the  secondary  of  an 
former    T*    which    latter    is   CO 
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ne  transmitter  circuit  TC  as  shown. 
..ran  gem  en  t  acts  as  a  generator  of  high 
:ncy  currents  by  reason  of  the  inter-action 
e  input  and  output  circuits  through  the 
rormer  T*  and  the  circuit  5"  C.  These 
frequency  currents  are  modulated  by  the 

frequency  currents  due  to  the  operation 
enhone  transmitter  TC  through  the  trans- 

s  T,  T,  and  are  transmitted  by  the 
ormer  or  repeating  coil  T  into  the  line 


frequency  is  practically  impossible,  since  very 
grave  difficulties  are  met  with  in  keeping  it  from 
howling  or  oscillating.  It  is,  however,  quite 
practicable  to  amplify  a  radio  signal  at  its  radio 
frequency,  pass  it  through  a  detector  tube  and 
then  amplify  the  resulting  audio  frequency  cur- 
rent. This  not  only  gives  the  increase  due  both 
to  the  radio  and  the  audio  frequency  ampli- 
fiers, but  in  addition  increases  the  detector  tube 
efficiency  since  within  limits  the  efficiency  of 


rial  A  to  which  the  secondary  coil  of  T 
be  connected.  Consult  Colpitis'  United 
i  Patent  No.  1,137,884,  1915. 
l'o  or  More  Stage  Vacuum  Tube  Cir- 
—  A  combination  of  a  transformer  and 
fier  tube  is  termed  a  one-stage  amplifier, 
lumber  of  transformers  and  amplifiers,  in 

can  be  further  increased,  but  since  static 
>ther  stray  currents  are  also  amplified  a 
cal    limit    is    soon    reached.     In    practice 

stage  amplifiers  have  been  successfully 
:d  and  a  much  greater  number  of  ampli- 

in  series  have  been  employed  experi- 
dly. 

Fig.  6  is  shown  a  vacuum  tube  receiv- 
rcuit  with  a  detector  tube  VT  and  ;i  iwo- 

amplifier  method,  T  VT';  V  VT,  em- 
1  in  the  United  States  Signal  Corps  serv- 


de  tec  lion    increases    with    the    signal    strength. 

Thus  the  receiver  usually  works  out  best  in 
seven  stages,  three  raido,  one  detector  and  three 
audio  stages.  Properly  designed  sets  of  this 
kind  operated  non-oscillating  and  without  re- 
generation, will  give  signals  more  than  10** 
limes  as  strong  as  would  be  obtained  with  a 
simple  one  tube  detector.  By  using  a  regenera- 
tive feed  back  much  higher  amplification  can 
be  realized,  but  the  operation  becomes  less 
stable.' 

The  degree  of  amplification  due  to  the 
vacuum  tube  amplifier  varies  under  different 
conditions  of  battery,  circuit  connections,  etc. 
In  the  case  of  an  amplifier  made  for  the  United 
States  Signal  Corps,  the  power  of  the  output 
signal  was  from  40,000  to  60,000  times  that  of 
the  input   signal.     In  general  it  may   be  taken 


The  incoming  r 

VT  and  are  successively 
lied  by  transforming  7*,  i 
■"  V;  telegraph  or  telephr 


.  noted  in  an  article  on  "Radio  Frequency 
ifiersB  (in  Electrical  World,  p.  570,  22 
i  1919).  "to  build  a  reliable  and  efficient 
fier  of  more  than  three  stages  at  any  one 


udibility  is  according  to 
of  six  per  amplifier.  Thus  if  one 
..,  ....  ..creases  audibility  six  times,  two  am- 
plifiers will  increase  it  36  times,  and  so  on.  It 
has  been  stated  that  by  "the  use  of  successive 
vacuum  tube  amplifications,  energy  increases  of 
10,000,000,000,000  times  have  been  obtained  and 
that  a  six  stage  amplifier  permits  the  feeble 
energy    derived    from    a    telephor 
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when  employed  as  a  transmitter  In  light  an 
ordinary  tungsten  lamp,  nr  to  produce  a  spark- 
ing potential  of  several  thousand  volts*  The 
amplifying  power  of  ihc  vacuum  tithe  is,  how- 
ever, not  an  instance  hi  which  something  is 
seemingly  obtained  tor  nothing.  In  this  re- 
spect it  is  not  comparable  to  the  microscope 
or  telescope.  Rather,  as  pointetl  out  by  Iiutsel, 
its  amplifying  effects  are  obtained  in  a  man- 
ner analogous  to  the  increase  of  power  in  a 
direct  current  generator  due  to  an  increase  of 
current  or  potential  in  the  field  circuit  of  the 
machine,  which  in  turn  increases  the  density 
of  the  magnetc  field  in  which  the  armature 
rotates.  The  increased  power  in  the  dynamo 
output  is  disproportionately  greater  than  the 
inerca-c  of  current  in  the  field  circuit  and  is 
-implied  1  iy  drawing  upon  the  mechanical 
energy  that  revolve*  the  shaft  of  the  dynamo. 
Analogously  the  latteries  that  supply  the  heat 
for  the  filament  and  the  electric  potential  for 
the  plate  are  drawn  upon  to  supply  the  power 
developed  by  the  vacuum  tube.  In  the  case  of 
the  direct  current  generator  the  power  is  con- 
trolled by  the  magnetic  field;  in  the  vacuum 
title  the  output  is  controlled  by  the  grid 
potential  through  the  agency  of  an  electric 
field. 

The  transmitting  and  receiving  vacuum  tubes 
employed  in  wireless  telegraphy  and  telephony 
arc  differently  constructed  and  require  varying 
amounts  of  current.  Thus  one  type  of  receiv- 
ing tulie  used  by  the  United  Stales  Signal  Corps 
requires  for  filament  operation  1.1  ampere  sup- 
plied by  a  four-volt  storage  battery,  while  the 
plate  circuit  is  -upplicd  bv  a  30-voh  drv  bat- 
tery of  15  cells.  The  filament  in  the  trans- 
mitting lube  takes  normally  1.36  amperes  at 
-even  volts.  The  lattery  lor  the  plate  circuit 
of  this  tube  ranges  from  2511  to  350  volts.  The 
[mwer  out  pin  of  this  till*  is  three  to  five 
watts.  CuiiMill  article  by  Down  {Electrical 
HWrf.  22  l-'eb.  I'M"). 

. .  ireless   ' 
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hccomiiur  of  more  importance  toward  the 
of  the  war,  and  many  valuable  improitn 
were  developed   to    facilitate   this   con 


noii.     Con-i:lt  a  j.aper  on  "  Radio 
bv    Craft     ami     fVlplit*     (American 
Klecmca!   l-'iiaineer-.  21   Fib    10l«iy 
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Multiple  Wireless  Telephony.— In  wire 
graphy  the  term  duplex  telegraphy  signifies 
yitem  in  which  two  messages  are  sent  over 

wire  simultaneously  in  opposite  directions. 

Jiplex  telegraphy  is  meant  the  sending  of 

>  messages  in  the  same  direction  over  one 
e  simultaneously.  The  term  multiplex  teleg- 
by  usually  covers  telegraph  systems  by 
;ch  more  than  two  message}  are  transmitted 
r  one  circuit  at  the  same  time  In  either  di- 
tion.  In  wireless  telegraphy  the  term  *du- 
x  telegraphy*  is  applied  to  means  by  which 

>  wireless  messages  are  sent  in  opposite 
ections  at  once  from  two  wires  on  one  sup- 
ting  tower,  or  preferably  from  two  wires 
separate  towers,  and  again  preferably  with 
respective  transmitting  and  receiving  aerials 


By  means  of  this  system  it  is  possible  to  trans- 
rait  over  one  wire  simultaneously  four  or  more 
messages  by  means  of  electrical  vibrations. 
In  this  system  four  tuning  forks  of  different 
rates  of  vibration,  say,  264,  320,  etc,  per  second, 
are  each  given  control  of  a  battery  by  contact 
points  suitably  fixed  on  the  forks.  These  bat- 
teries are  arranged  in  scries  in  a  main  line 
circuit.  The  tuning  forks  are  kept  in  constant 
vibration  by  an  electromagnetic  device  similar 
to  that  of  the  ordinary  electric  door  bell,  the 
forks  being  used  as  the  armature  of  the  mag- 
net. When  in  operation  these  forks  open  and 
close  the  circuits  of  their  respective  batteries 
at  a  rate  corresponding  to  the  fundamental 
vibration  of  the  forks,  and  thereby  set  up 
four  different   trains   of   electric  impulses  in 


Receiving  Set  idopted  by 


■aratcd  a  distance  of  25  or  50  miles,  in 
ich  latter  case  the  transmitting  and  rcceiv- 
apparatus  are  connected  by  land  wires, 
s  making  it  possible  to  localize  the  trans- 
ting  and  receiving  operators  in  one  room, 
is  is  termed  remote  or  distant  control.  The 
ual  adjustments   of   the   wireless  apparatus 

made  by  attendants  at  the  transmitting  and 
eiving  antenna:.  Utilizing  remote  control 
rhods  during  the  late  war,  the  high-power 
eless  transmitter  stations  at  Annapolis,  Md., 
ckerton,  N.  J.,  New  Brunswick,  N,  J.,  and 
r-ville,  L.  I.,  were  operated  by  four  operators 
one  room  in  the  Navy  Department  building, 
ishington,  D.   C. 

The  term  multiples  wireless  telephony  may 
o  be  utilized  as  mentioned  in  the  case  of 
plex  wireless  telephony,  but  preferably  it 
ers  to  the  sending  of  two  or  more  wireless 
ssafjes  simultaneously  from  different  antenna; 

nearby  stations,  say,  ships  of  a  fleet,  and 
:ir  reception  on  the  antennae  of  different  ships 

a  fleet  at  a  distance.  One  of  the  best  known 
iltiplex  telephone  systems  for  this  purpose  is 
e  to  K.  A.  Heising.  The  descripiion  of  this 
Mm  will  perhaps  be  simplified  by  the  inter- 
lation  of  a  brief  allusion  to  the  Gray  Har- 
>nic  Multiplex  Telegraph  system,  formerly  in 

The  Gray  Harmonic  Multiplex  Telegraph.— 


,    ->f   frequencies  equal   to 

those  of  the  respective  vibrating  forks.  A 
Morse  telegraph  key  is  arranged  to  control  the 
impulses  set  up  by  each  fork  in  such  a  manner 
that  a  scries  of  short  and  long  electric  pulsa- 
tions corresponding  to  the  dots  and  dashes  of 
the  Morse  telegraph  alphabet  may  'be  trans- 
mitted over  the  main  lines  by  each  key. 

At  a  receiving  station  four  electromagnets 
are  placed  in  series  in  the  main  line  circuit.  The 

fastened  at  one  end,  and  attuned  to  vibrate  at 
rates  corresponding  with  their  respective  vibrat- 
ing forks  at  the  transmitting  station.  Hence, 
each  reed  will  select  and  respond  only  t 


t  transmitted  by  its  respec- 

Contact  points  controlling 

re  also  attached  to  the  arma- 

ceiving   magnets    and    by    this 

nitted  dots  and  dashes  are  re- 

tclegraph  sounder  in  prac- 


tive  vibrating  for 
a  local  current  a 
hires  of  the  rei 
means  the  I 
ceived  by  a  Mors 
ticalty  the  usual  v 

Obviously,  when  all  of  these  differing  rates 
of  current  impulses  are  being  transmitted  at 
one  time  over  one  wire  the  resultant  com- 
posite wave  must  be  complex  to  a  degree.  Yet 
the  Gray  Harmonic  telegraph  system  was  in 
successful  operation  for  several  years  between 
New  York  and  Chicago  on  the  lines  of  the 
Postal  Telegraph  Company.    Indeed  the  degree 
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of  complexity  of  the  resultant  current  referred 
:!i   the  ■■;,.  r .  i :  i  ■  ■  r  i   ol 

Aug    i.ni.irkt       F..r, 

■      ■      I 

tioned,  an  ■■■  ' 


milling    six    messages    over   one    wire    simul- 

Tht  llruing  Multiplex   Wirtttss   T.-h-fhont 
Syitem. —  In  this 
anbiy  analogous  to  die  foregoing  is  employed 

:    Jiti-.rr.nl 
frequencies,    which    differing    rales    of    oscilla- 
tion*  are    simultaneously    radiated   a?    a   com- 
pound   trave    in    space    from    the    aerials    of 
ting   stations  and  arc  selected 
atul  racdved  .11  the  receiving  stations  by  suit- 
ably  attuned   wireless  apparatus,   in  a   manner 
■  ■■>  ribed. 
This  sysi.m  m  installed  ex  peri  mentally  on 
three  or  more  ships  of  the  United  Statu  navy, 
but  owitijf  to  the  declaration  of  war  with  Ger- 
many  the  lests  were  prematurely  discontinued. 
The  transmuting  apparatus  on  one  ship  is  out- 
lined in  I 

.■■liar,  but   certain  of   the  tuning  circuits 
on  each  ship  wcic  adjusted  to  differci 

Da     ';  be  pl i'i-  I"  ■■'■  fa  to  trans- 
mit   from   the    thn 

Then    on 

dp   to   modulate   this    frequency  with  an 

intermediate  wave  of  25,000  Cycle*,  which    [re. 

quency    in  Med  with  the  waves 


wave  oi  35,000  cycles  i-  employed  and  on  the 
hip    an    irilcfwedblc    wave   of    45,000 
cycles  is  utilized, 

Lirl   Fig.   11    represent   the   ship    (.-1  1    using 


i'r  eacAfe 


wave  modulate)  at  K  the  ampin 


d    by   oscillator   Vr.     This   _ 
modified   >  ■  increaied 

■■  n  by  the  tube  I'i' 
:  "rmcr   7**  to   the  Antenna  A. 
batteries  and  other  device*  used  in 
are  not  shown  in  the  (inure. 

To  avail  of  this  arrangement  each  01 
three  ships  or  other  stations  equipped 
this  apparatus  will  transmit  a  carrier  ■; 
2,003,000  cycles.  But  one  ship,  say  A. 
modulate  this  wave  with  a  25,000-cyele 
B  will  modulate  it 

and  C  with  a  45,000-cyel*  wave     The  re 
•  hip  A'  will  tunc  his  antral 
cvele  wave  and  to  ; 
o'f  25,000  a 

tus   to   a  2,0t»l,«NVtyrl 

mediate  wave  of  35.000  cycles,  and  ihip 

2,000,000-cycle    wave    and    to     . 

nave  of  45,0  ■  .  n ing  apr-- 

is  indicated  in  fig.  12.    A  it  the  aerial 

bracket  m  encloses  the  200".'>- 

tub«  and  the  appropriate  tuning  roah  TC,  tn 

(omen  RC  and  condenser!  C.   Draeket  ■ 

closes    the    intermediate    frequency    and  • 

. 
and  the  usual  filament  and  potential  ba't 

li     is    plain    then    that    the    r~.--.vuwr.    arr^-" 

of  the  ships  A',  fl\  C  «■«  only  re»p.  -  :  n 

25.0001    35,000    and     I 

radio  waves,  respectively,  nrhtl 

receive  and   detect   the   2,000.000   carri. 

practically  as   the   vibtating  reeds  in  1 

Harmonic  Telegraph   system   respond 


hip  B'  wi 


Pis.  it. — Hniina  tilnlil|il«i  Tili|ilmn  Timiiiiii  flniwi 

Ac    speech    modulated    wave    of    25,000     fte-  the  partiiu!  >  to  whidt 

quency      T  is  a  mieropbr<ni   transmitter.     The  afc   attuned. 
speech    waves    id    up    by    tfai 

repeated   by   the   transformer   or    repeater    cotl  » 

RC  into  an  amplifier  IT.    This  umpliiicd  speech  the  sending  o(  three 
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at* 


ously  in  the  same  neighborhoods, 
using  carrier  waves  of  say,  189  and 
rs  in  length,  in  addition  to  the  wave 
'.  150  meters,  and  by  modulating  each 
two  additional  carrier  waves  with 
6  frequences  of  25.000,  35,000  and 
u*es  if  will  be  feasible  to  carry  on 
arate   wireless   conversations   simul- 


tubes  VT,  the  output  circuits  of  which  in 
turnt  are  coupled  through  transformer  RC?  to 
the  input  circuits  of  a  battery  of  three  power 
tubes  VT9.  Similarly  the  output  circuits  of 
the  latter  tubes  are  coupled  through  the  trans- 
former RC3  to  the  aerial  A,  from  which  the 
modulated  high  frequency  oscillations  ampli- 
fied and  increased  in  power  are  radiated  into 


Carrier    Weve  Detector 


Intermediate  frequency  *nd 

Voice  Detector. 


Fig.  12. — Multiplex  Wireless  Telephone  Receiving  Circuits. 


between  the  ships  equipped  and 
\  indicated  in  the  foregoing, 
with  apparatus  somewhat  similar  to 
described  showed  that  two-way  wire- 
>hone  conversations  could  be  carried 
ten  ships  at  a  distance  of  about  40 
:  power  of  the  outfits  being  low.  The 
►peaking  distance  was  about  150  miles, 
vay  conversation  is  meant  the  ability 
*se  in  either  direction,  one  speaker  at 
>n  one  circuit.  Apparatus  to  permit 
-way    conversation    was    provided    on 

The  object  in  resorting  to  the  short- 
gths  of  150  and  189  meters  in  the 
:  described  was  to  avoid  interference 
ig  with  the  regular  wireless  telegraph 
of  the  ships  of  the  navy  which  use 
Sths  of  600  to  1,200  meters, 
g.   13  is   shown  an  arrangement  of 


space.  BB  in  the  figure  indicate  the  usual  heat- 
ing and  potential  batteries.  The  power  tubes, 
it  will  be  noted,  are  connected  in  quantity  or 
multiple  and  not  in  series  or  cascade  as*  in  the 
case  of  amplifier  tubes.    See  Fig.  6. 

Long  Distance  Wireless  Telephony.— An 
epochal  series  of  experiments  in  long-distance 
wireless  telephony  was  in  1915  conducted  by 
the  American  Telephone  Company  in  conjunc- 
tion with  the  Western  Electric  Company  and 
representatives  of  the  United  States  navy  and 
the  French  army.  The  most  notable  of  these 
tests  were  perhaps  those  made  between  Arling- 
ton. Va.,  and  the  Eiffel  Tower,  Paris.  Tests 
had  been  previously  made  between  Arlington 
and  Darien,  2,100  miles  oversea,  and  between 
Arlington  and  Mare  Island,  near  San  Fran- 
cisco, 2,500  miles  overland.  In  the  Arlington- 
Darien  lexperiments    speech   was    transmitted 


RC% 


PlC.  13. — Transmitting  Circuit  Showing  Amplifying  and  Power  Vacuum  Tubes. 


g  and  power  tubes  such  as  referred 
description  of  Fig.  11.  G  is  a  gen- 
f  high  frequency  oscillations  which 
insformation  by  coils  RC  may  be 
d  by  the  microphone  transmitter  7*. 
adulated  oscillations  are  amplified  by 
VT,  the  output  circuit  of  which  is 
hrough  transformer  RC  to  the  input 
rf   a   battery   of    two   power   vacuum 


from  New  York  City  by  land  lines  to  Arling- 
ton, whence  it  was  transmitted  by  wireless 
telephony  to  Darien.  In  the  Arlington-Paris 
experiments  difficulty  was  found  in  obtaining 
the  use  of  the  Eiffel  Tower  station,  owing  to 
the  exigencies  of  the  Great  War  which  was  men 
in  progress.  In  these  tests  the  Eiffd  Tower 
station  was  used  only  for  rwfiiiftg.  On  22 
Oct   1915,  however,  speech  lnnUsilliil   from 
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Arlington  was  rlearly  received  in  Paris,  a  dis- 
tance of  3,600  miles.  The  radio-wave  length 
employed  was  6,000  meters.  The  antenna  cur- 
rent employed  at  the  Arlington  station  was 
about  50  amperes.  The  speech  transmitted  on 
this  and  other  occasions  was  also  received,  and 
the  voice  of  the  speaker  clearlv  recognizedby 
the  wireless  operator  in  Honolulu,  4,500  miles 
from  Arlington. 

The  general  plan  of  transmission  adopted 
at  Arlington  was  sorm-what  similar  to  that 
indicated  in  Fig.  12,  but  of  course  the  number 
and  capacity  of  the  amplifier  and  power  tul>es 
used  at  Arlington  was  greatly  in  excess  of  that 
used  in  shipboard  or  ordinary  wireless  tele- 
phone practice. 

The  Future  of  Wireless  Telephony.— In 
view  of  the  rapid  development  of  wireless 
telephony  within  the  past  8  or  10  years  it 
would  be  unwise  to  attempt  to  place  a  limita- 
tion upon  the  extent  of  the  use  of  this  art 
within  the  next  decade.  The  possibility  of 
transmitting  wireless  telegraph  messages  a  dis- 
tance of  12,000  miles,  namely,  from  Carnarvon, 
Wales,  to  Sydney,  Australia,  has  been  demon- 
strated (2  Oct.  1918).  Likewise  the  possibility 
of  transmitting  speech  by  ether  waves  a  dis- 
tance of  4,500  miles  has  been  shown.  These 
results  are  obtainable  by  the  use  of  the  vacuum- 
tube  oscillators  and  amp li tiers.  As  a  distance  of 
12,000  miles  is  half  way  around  the  earth  and 
as  the  ether  waves  in  traveling  that  distance 
traverse  both  sides  of  the  earth,  it  follows 
that  this  is  equivalent  to  transmitting  a  message 
from  one  point  to  any  other  point  on  the  earth. 
Since  also  it  appears  evident  that  by  moans  of 
the  three-electrode  vacuum  tube  speech  may 
1)C  transmitted  to  any  distance  reached  by 
radio-telegraph  waves,  it  would  seem  that  un- 
der favorable  conditions  it  may  be  said  that 
world-wide  wireless  telephouy  is  now  a  possi- 
bility. 

The  high  cost  of  very  high-power  vacuum 
tubes  together  with  their  low  efficiency  and 
limited  durability  is  at  present,  however,  likely 
to  militate  against  their  general  use,  but  im- 
provements in  methods  of  construction  of  this 
apparatus  will  doubtless  reduce  its  cost  and  in- 
crease its  dund  ility.  The  existing  need  of  high 
and  very  expensive  aerial  wires  in  long  distance 
\\ireles<  telegraphy  and  telephony  is  also  a 
limiting  factor  to  the  extensive  employment  of 
those  arts  to  very  long  distances. 

Some  of  the  chief  obstacles  to  the  cxten- 
>i\e  and  successful  mm*  of  wireless  telegraphy 
and  lib  phony  in  the  pa>t  h:i\e  been  iIuim.-  due. 
to  statics  and  interference  betwei  n  or  clashing 
of  svi.als  from  different  sendimr  Nation-*  at 
m.ii!y  or  caui  at  riinole  stations.  A  ureal 
ff'.vard  <**  p  toward  \]u  ^nbition  <»f  the  statics 
1  - ■  i . ■  ■■  in  i-  fh.i!  <l"i  '.o  «N-  WV.ii'irt  anti-M.itic 
i!  .  ■■  -  (Sri-  Ti  i  i>;K\rHY(  VYikkikss).  The 
i;    i  :  :- ii  Tiii"  probb  m   is    >till   to  In-   solved. 

\s  aln  .tdy  noted,  by  the  u<e  of  selective 
tuniri'  d-xii's  which  oi.ly  transmit  and  re- 
*!■■  nl  t"  waves  or  nki-illatinn«.  nf  a  certain 
l  :t  '|iit  lit  \,  stations  may  cut  out  wave*,  of  other 
1't.jui'n ■■:■  -  ami  'bus  a.oid  intcrteii  ncr.  Thus 
by  tl.i  u  i-  of  a  standard  w;i\r  b  niMh  for  Mr- 
tain  i-iri-nit-.  as.  following  land  it-!i-i*raph  prac- 
tice, the  dber  rnu'i-  u-«d  by  ditftreut  win  less 
stations  may  be  ti:nnd  non-interfi  ring;  ether 


circuits   may    be   and    in    fact    are  < 
very  generally  at  the  present  time.    , 
regular  wave  lengths  for  a  given  tramv* 
circuit  may  be  set  at,  say.  10.000       ten 
stations  using  that  wave  length  in         i 
of  that  circuit  to  which  the  10,000 
length  is  assigned,  would  set  up  u 
or  clashing  of  signals.    It  is  lenov 
that  a  difference  of  300  to  400  meters 
wave    length    is    ample    to   avoid   inter 
between  such  stations.    For  instance,  a 
employing   a    10,000- meter    wave    lengtl 
operate  side  by  side  with  a  circuit  « 
a  10.400-meter  wave  length.    For  lo 
wireless  telegraph  and  telephone  op*i«t 
in  other  words,  for  high-power  statiot 
long  wave  lengths  are  essential.    The 
minimum  and  maximum  available  wave 
are,  say,  from  10,000  to  20,000  meters  f 
distance  signaling.    Since  the  signals  fr 
very  high-power  stations  are    now  re* 
ever  the  world,  it  is  obvious  that  if  a  tui 
of,  say  400  meters,  is  required  to  urei 
terfcrence  between  any  two  such  wirel 
cuits,    the    total    number    of    available 
wide  circuits  would  be  limited  to 

It  may  be  noted  that  for  short-d         t 
less    signaling   a    difference    in    the   r 
wave    lengths   of    about    20   meters   ia 
sufficient  to  prevent  interferences  betwi 
cuits.    Even  in  short  distance  si 
ever,   were    all    stations    to    adhtic 
an  allotted  wave  length  in  any  design.. 
the  number  of  available  wave  lengths 
ultimately    be    reached.     While    the    fo 
conditions  continue  the  limitations  to  ' 
telegraphy  and  telephony  will  exist. 

It  is,  however,   not   unlikely  that 
ments  in  this  branch  of  electrical  »• 
will  render  it  possible  to  operate  tram 
wireless  telegraphy  and  telephony  on 
closer  margin  than  400  meters.     Indea 
l>ccn  noted  by  Alexander  son   in   the  i 
f erred   to   that   by  improved  arra 
apparatus   and   circuits   it   will    he   i» 
operate  such  circuits  with  a  difference 
1  per  cent  of  the  total  frequency,  inste 
per   cent   as   at    present.    This   would 
possible    to    increase    the    number    oi 
oceanic  circuits  to,  say,   100,  roughly 
Again,  by  means  oi  improved  mcthoCu 
rrctive  signaling  the  number  of  para! 
less  circuits  on   one   wa\c   length   will 
creased  by  five.    These  improvements  t 
with  an  increase  in  the  speed  of   > 
100    words    per    minute    generally,    u 
20  words  as  at   present,  will,  it  is 
increase  the  total  capacity  of   the  ra< 
oceanic   traffic  of  the  world   175  time* 

In     wire     telephony     interference    i 
nature  d»es   not    occur  as   measures  ar 
to  prevent  such  interference  (termed  tx 
interference    between    circuits)     by 
parallel     wires     suitably     transposed 
telephone  circuit.     (See  Telephone). 
feet   of   induction   between   parallel  li 
prit  line    uleiriaph    circuits    is    not   pt 
inasmuch    as    the    receiving    in  struma 
ployi  d  on  tbosi-  systems  are  comp 
sensitixc  to  weak  induction  currents  n 
lines. 

Notwithstanding  the   real  difficulties 
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rhat  may  be  termed  universal  wireless 

for  social,  commercial  and  other  pur- 
is  confidently  expected  by  oompetent 

engineers  and  inventors  that  its  ulti- 
summation  is  not  beyond  the  possibil- 
actical  realization.     In  the  meantime 

telephony  if  only  available,  com- 
,    for    comparatively   short    distances, 

could  be  installed  to  great  advantage 
Beer's  room  of  every  ship  that  floats 
ke,  river  or  harbor,  because  of  the 
telephony  requires  no  specially  trained 

graphy. —  Bucher,  <  Vacuum  Tubes  in 
Communication* ;  Fleming,  ( Radio 
ly  and  Radio  Telephony) ;  Goldsmith, 
?elephonv) ;  Maver,  <  Wireless  Teleg- 
d  Telephony.* 

William  Maveh,  Jr., 
^American    Telegraphy   and   Encyclo- 
)f  the  Telegraph* 


eters.    A  second  instrument  had  the  power  of 
eight  diameters  and  a  later  one  30. 

The  many  and  widely  varying  forms  of 
telescopes  may  all  be  grouped  simply  as  tubes 
(Milton,  seeing  Galileo's  in  Florence,  called  it 
the  aOptik  Tube*),  in  which  are  placed  the 
several  combinations  of  lenses  or  reflectors; 
each  combination,  however,  producing  the  one 
result,  namely,  first,  gathering  the  light  from  the 
object  and  concentrating  it  at  the  focus  in  a 
brilliantly  illuminated  but  small  image;  and, 
second,  magnifying  this  image  with  a  micro- 
scope called  an  eye-piece.  One  of  the  common 
types  is  die  refracting  astronomical  telescope 
(Fig.  1),  in  which  A  is  the  object-glass  or 
objective,  and  F  the  focus,  where  the  small 
image  is  formed.  The  two  lenses,  C  and  D, 
form  the  microscopic  eye-piece,  which  mag- 
nifies this  image.  The  first  reflecting  telescope 
was  the  Gregorian,  invented  in  1663  by  James 
Gregory.     It  has  not  survived.     Fig.  2  repre- 

(FOCAL  PLANE. 


£     B 


Pig.  1.  —  Astronomical  Telescope. 


EPHOT,  or  TELEPHOTE,  any  one 

il  theoretical  instruments  designed  to 

e  scenes  at  a  distance  by  photography 
aid  of  electricity.  Telephotography 
an  interesting  field  for  inventors,  but 

lercially  successful  machine  has  been 

i. 

ESC  OPE.    The  telescope  is  an  optical 
it  by  which  the  image   of  »a  distant 


sents  the  reflecting  astronomical  telescope  as 
invented  in  1669  by  Sir  Isaac  Newton,  and 
called  the  Newtonian  Reflector.  In  this  the 
light  traverses  the  entire  length  of  the  tube, 
at  the  lower  end  of  which  it  strikes  the  con- 
cave reflector  A,  which  sends  it  back  as  a  cone 
of  rays  to  the  diagonal  reflector  B;  thence  it 
travels  to  the  focus  F,  where  it  is  magnified 
by  the  eye-piece  E,  as  in  the  refracting  tele- 
scope.     Fig.    3    represents    the    most    popular 


Pic.  2.  —  Newtonian  (eye-piece  on  side  of  tube). 


magnified  so  that  it  may  be  examined 
were  but  a  fraction  of  its  actual  dis- 
>m  the  observer.    This  instrument  was 

by  the  Dutch  optician,  Lippershey, 
the  17th  century.  The  first  use  of  it 
onomical  observations  was  made  in 
,  by  Galileo,  who  in  1609  invented  the 


form  of  reflecting  telescope,  called  the  Casse- 
grainian,  invented  by  Cassegrain  in  1672.  The 
optical  principles  here  are  the  same  as  in  the 
Newtonian  form  except  that  the  convergent 
cone  of  rays  from  the  mirror  A  is  intercepted 
by  a  convex  reflector  B  and  sent  back  through 
an  opening  in  the  centre  of  the  mirror  A  to 


Pig.  3.  —  Cassegrainian  (secondary  mirror  convex). 


)wn  as  th*  Galilean  telescope.  His 
rument  was  constructed  of  two  spec- 
ses  set  at  the  ends  of  a  section  of  a 
rgan-pipe.     Its  power  was  three  diam- 


the  focus  F,  where  the  image  is  magnified  by 
the  eye-piece  as  before.  The  Herschelian  re- 
flector was  invented  by  Sir  William  Herschel 
(q.v.)   in  1780.     His  great  telescope,  built  in 
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17X1),  had  a  mirror  48  inches  in  diameter  and  a 
tube  40  feet  in  length. 

In  these  form*  of  telescope  the  image  of 
the  object  as  seen  through  the  eye-piece  is 
necessarily  inverted,  which  is,  of  course,  un- 
important in  astronomical  observations,  but  is  a 
detect  to  be  overcome  in  the  terrestrial  instru- 
ment.    The  most   common  type  of   terrestrial 


in  this  telescope,  the  power  resulting  win  V 
672  diameters,  and  eye-pieces  of  longer  •• 
shorter  focus  will  Rive  correspondingly  farr 
or  higher  powers.  The  practical  limit  of  power 
in  telescopes  of  the  highest  degree  of  accarvT 
is  usually  considered  to  be  about  100  (Kaneier* 
per  inch  of  aperture.  #  Thus  the  36-tnd:  Lick 
telescope  may  be  practically  used  with  an  ryt- 
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Fie* 4.  — Terrestrial  Telescope  (spy  glass). 


telescope  is  the  Spy  Glass  (Fig.  4).  The  ob- 
jective A  has  the  same  office  as  in  the  refract- 
ing astronomical  telescope,  and  forms  an  il- 
lumined image  of  the  object  at  the  focus  F. 
This  image  is  then  magnified  by  a  compound 
eye-piece  made  up  of  several  lenses  15,  C,  D 
and  K,  which  carry  the  light  to  the  eye  in 
such  manner  as  to  erect  the  image  and  show 
it  in  its  natural  position.     Fig.  5  represents  the 


piece  which  would  give  a  power  of  3.6W  di- 
ameters. Such  high  powers  are.  horn-ever.  «t! 
dom  required  ana  can  be  used  only  in  *h' 
clearest  atmosphere.  By  far  the  Larger  pr  • 
portion  of  astronomical  observations  are  rrair 
with  powers  of  less  than  1.000  diameter*  I: 
telescope  observations,  the  two  elements  *pc>*'r* 
and  "light,"  while  equally  important,  are  almo- 
in opposition.    Thus  an  object  viewed  with  i 


l 


FIG.  5.  —  Galilean  Telescope  (opera  glass). 


Galilean  telescope,  which  is  the  same  in  prin- 
ciple as  the  ordinary  opera  glass.  In  this  case 
the  objective  A  condenses  the  light  from  the 
object  observed,  and  would  naturally  make  a 
small  image  at  F,  but  the  cone  of  rays,  before 
reaching  the  focus,  is  intercepted  by  the  double 
concave  eye-pica-  (.",  and  thence  conveyed  to 
the  eye  in  erect  position.  Fig.  6  shows  the 
Porro  PrUm  instrument,  the  most  modern  and 
efficient  form  of  terrestrial  telescope.  The 
objective  and  the  leiisto  arc  in  the  same  rela- 
tion to  each  other  a*  wa*-  first  illustrated  in  the 
astronomical  telescope.  Fig.  1.  Two  double- 
reflecting.  'JO-dcgree  prisms  are  itemed  within 
the  cone  of  ra\s  between  the  eye-piece  and  the 
objective  (Fig.  n);  their  minion  being  to  erect 
the  iniagi  which,  in  the  ordinary  refracting 
telescope,  i^  shown  inverted.  Thi>  system  was 
tbr  invention  of  the  Italian  engineer.  Porro, 
ulii.  pa'itiful  it  in  Frame  about   IN^». 

Tin  magnifying  power  of  u-le-coprs  is  usu- 
ally t  xpri  >*i-d  in  diameter*  ami  U  imlic.ifed  by 
the  ratio  •■'"  the  focal  length  of  the  objective 
to  that  ot'  the  combination  of  lcnse*.  forming  the 
eye  piece.  For  example,  the  Lick  ulcscopi  ba*» 
a  focal  length  of  56  feet  or  672  inches.  If, 
therefore,  an  eye -piece  of  one  inch  focus  is  used 


power  of  100  diameters  is  four 
liantly  illuminated  as  would  be 
eye-piece  giving  200   dia 
follows,  therefore,  that  «»c  * 
the  power   best   adapted   to  lu»  j 
as  to  magnification  and  light. 

The  telescope  giving  the  min 
the  opera  glas<.   usually  magniiji 
one-half  or  three  diameters,  whicL 
for  indoor  use,  while  for  outdoor 
lean   binocular  has   a  power   of   « 
diameters,    and    the   prism    btno 
eight.    10  or   even    12  diameters. 
power  ib,  however,  considered  as  I 
1h?  held  in  the  hands  with  sufficient  - 
to  give  the  best  results.     The  power 
terrestrial    telescopes    steadily    I" 
tripod  usually  ranges  from  I?  to  j 

depending  on  the  condition  of 

The  most  important  elem 
i«'le»<*«>p<'  is  the  objective,  j 
:<  It-scope,  the  mirror  or  spCwx 
ti\e   of    the   early    refracting   tcre* 
di.uhli  -convex  lens,  which  could 
tine!    image   because   it   separate** 
light  into  its  various  prismatic  cot- 
color,  having  a  refracting  power 
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The  red 

fracted,    reached   its    focus 

yellow  ray,  (hen  the  green 

if  al!  10  the  eye-piece,  ihe 

mage.     When    a    star   is 

telescope   ihe   image  seen 

fowtsh  paint  ai  the  centre,  sur- 

..  ..lixturc  of  green  and  blue  light. 

tside      Tins  difficulty  in   refracting 

called  chromatic  ahcrraiion,  checked 

is  of  astronomy  for  150  years,  until, 

ic  English  optician,  Dolland,  invented 

malic   objective   as   shown   in   Fig.   1. 

'■■.   is  a   double-convex   lens   of 

:   1 1  a  flint -.glass  lens  of  nearly 

icave    form.      The    difference   between 

i   ttnd   Mint  material  in  light  refraction 

Tston,  together  with  the  compensating 

the    two    lenses,   results   in   clear   and 

ion."  the  image  of  the  star  being 

outlined   and   colorless.      Optical   glass 

i  lenses  is  of  special  manufacture.    The 

supply   cones   from   three  makers, 


1.  France  and  Gcr 
objectives  are  made  of  several 
tented  together,  usually  four  i 
ternately   crown   and   Hint    glas 


ain  len- 
number 

fully, 
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i  of  ibe   reflecting  telescope  is  made 

»  a  casting   of  ordinary  glass  of   sufficient 

"Hess  lo  be  handled  without   flexure,   pref- 

1  one-sixth   of   ihe   diameter   of   the  disc, 

fa  one-eighth  is  a  commonly  accepted  pro- 


portion in  the  case  of  very  large  discs.  The 
reflecting-  surface  is  ground  and  pnlUhed,  with 
great  precision,  lo  a  parabolic  form  of  the  focus 
rcpiired,  and  then,  by  a  chemical  process,  coated 
with  silver,  which  may  be  easily  renewed  when 
tarnished  or  otherwise  injured. 

The  making  of  the  optical  parts  of  tele- 
scones  is  a  rare  art,  which,  however,  has  been 
cultivated  with  peculiar  success  in  America. 
Alvan  Clark  and  Sons  of  Cambridge,  Mass., 
attained  world-wide  fame  in  this  connection 
during  the  lifetime  of  ihe  gifted  men  composing 
the  firm.  At  the  present  time  the  lar^e-t  repu- 
tation as  a  maker  of  large  telescopic  objectives 
belongs  to  John  A.  Brashear  of  Pittsbttt 

The  telescope  tube  is  usually  carried  by  an 
equatorial  mounting.  This  form  of  instrument 
has  its  principal  or  poiar  axis  set  parallel  to 
the  axis  of  the  earth,  its  inclination,  therefore, 
corresponding  to  the  latitude  of  the  observa- 
tory. At  right  angles  to  the  polar  axis  i.  the 
declination  axis,  which,  in  turn,  carries  the 
telescope  tube  at  right  angles  to  itself.  Each 
axis  is  supplied  with  a  graduated  circle,  indi- 
cating, respectively,  the  position  of  the  star  in 
hours,  minutes  and  seconds  of  right  ascension, 
and  in  degrees,  minutes  and  seconds  of  declina- 
tion. It  will  be  evident  that  when  the  tube  is 
pointed  to  a  star  in  any  part  of  the  visible  heav- 
ens, a  revolution  of  the  polar  axis  from  east  to 
west,  in  sidereal  time,  will  make  the  telescope 
follow  the  apparent  motion  of  the  star.  A  driv- 
ing clock,  which  is  usually  located  inside  the 
column  of  the  instrument,  controls  the  revolu- 
tions of  the  polar  axis  so  that  the  star  observed 
remains  steadily  in  the  field  of  vision.  The 
equatorial  principle  has  been  applied  to  photo- 
graphic telescopes  in  such  manner  as  to  allow 
the  continuous  exposure  of  the  photographic 
plate  during  the  entire  night,  if  desired.  One  of 
ib  tnosi  ingenious  Conns  of  mounting  is  the 
Equatorial  Coude.  In  this  instrument  the  polar 
axis  is  enlarged  so  as  to  serve  as  the  main  tube 
of  the  telescope,  the  eye-piece  being  at  the  upper 
end  where  the  observer  can  sit  comfortably  in 
bis  warm  room  and  observe  any  star  in  the 
visible  heavens  as  easily  as  he  uses  his  mi- 
croscope. 

An  elbow  is  rigidly  attached  to  the  lower 
end  of  the  lube.  At  the  intersection  is  an  ac- 
curately polished  mirror  set  at  an  angle  of  45 
degrees.  At  the  outer  end  of  the  elbow  is 
another  mirror,  similarly  set.  The  objective  is 
so  placed  that  the  light  it  gathers  from  the  star 
is  reflected  by  the  mirrors  through  the  tube  to 
thir  eye-piece.  The  combined  movements  of  the 
polar  axis  (the  telescope  tube]  and  the  objec- 
tive and  mirror  carried  on  the  elbow  enable  the 
observer  to  bring  into  view  any  star  in  the 
visible  heavens.  The  polar  axis,  with  its  elbow 
carrying  the  objective  and  revolving  in  sidereal 
turn-  by  means  of  a  driving  clock,  follows  the 
apnannt  motion  of  the  star  in  the  usual  way 
Two  of  these  instruments  are  in  successful  use 
in  the  Paris  Observatory, 

It  will  be  evident  that  the  equatorial  tele- 
scope with  n*  various  modifications  as  above  de- 
scribed, while  giving  facilities  fur  examining 
and  [)hnii,^rapb:iru  the  heavenly  bodies,  does 
not  enable  the  astronomer  to  determine  with  re- 
quired acc.urac\  the  positions  of  the  stars  and 
planets.  These  fine  measurements  arc  secured 
only  by  special   forms  of  telescopes.     The  Me- 


1  irclt  it  one  of  the  most  approved  in- 
itrumciii  Krom   the  middle 

of  [be  tube  trunnions  extend  on  cither  side,  car- 
rying finely  Kraduatcd  circles  and  term-. 
accural*  i  ■ rtucb  are  exactly  at 

right   angles    to   the   optical   axis   of    the   lube 
■    .i-l   as  In   iorm  a   rigid  and 
accurate  support  for  these  pivots,  cast  and  west, 

carrying  tlic  tube  so   that   the  movement   of  the 

.    t|  in   thr  true  meridian  only.     In  the 

1 11$  of  the  telescope  a  fixed 

crow-hairs  or  wires  is  placed.     The  I 

tcrials    for    this    purpose   arc    taken    from   the 

.!    :1m-   Emm   -i".b-i.   the   Wtb  being  only 

DM    live- thousandth*   ol    an   inch    in    diameter. 

Finely    drawn    platinum    wires    are    also    used. 

.ire  equally   spaced 

.  IiiinU-U  that  tilt  central  wire  is  exactly 

of  llic  tc.lcs.cune  as  measured 

.il  wire  is  adjusted 

js  measured   north 

:ii      Parallel  to  these  central  wires  there 

.  movable  wires,  one  horixoaUd  and  one 

vertical,  each  governed  by  ■  inJersmi  b 

In  measuring  transits  of  stars  for  determin- 
ing right  ueeosian,  oi  for  time,  the  telescope, 
by  means  of  the  graduated  circles,  is  set  to  the 
dccliii.ilii.'n    i.i     il;  tod    when 

ii ,  transit  across  each  of  the 
wires   is    recorded   on   a    chronograph,    by    the 
kcj       to  dctcrmin- 
ing   deeliouions,   the   telescope,   by   ■ 

rcJcs,  is  set  to  die  approximate 
observed,  and  when 

the  star  appears  at  the  edge  ot  the  field,  the 
observer  carefully  adjusts  the  telescope  until 
the  st. u  led  by  the 

horUtonul  wire  as  it  thread*  its  way  across  the 
field.  By  reading  the  tine  circle  the  declination 
pei  of  tcle- 
■  ■ 
transits,  tetnth  telescope?;,  mural  circles,  etc., 
but  the  [Uttttrstiont  given  will 

the  con- 
delicate  instruments,  errors 
are  sure  to  develop,  due  to  re  tract  ten,  flexure 
of  the  tube,  variation  mtrhtng  froHi  changes  in 
temperature  and  other  contributing  causes,  for 
all  of  which  allowance  must  be  made  in  the 
final  reduction  ol   J  UnwI  the 

middle  of  the  la<;r  \iry,  rhen 

Bet  Royal  at  Greenwich,  designed  and 
constructed  a  vertical  telescope,  which  he  be- 
lieved would  eliminate  the  errors  mi  manifest  in 
his  other  instruments.  He  named  it  (lie  "Keflex 
Zenith  Tube."  The  principle  is  shown  in  Pig. 
7.  Iivcr>    .  rument  is  stationary 

and  no  part  need  be  t bed  when  ill  Hie  by  the 

mcr.       The   light    from   the  star  as  it 

passe*  il..  :li.-  objte- 

n  nry  in  the  base  of 

the  column,  by  which  it  is  reflected  back  through 

a  boh  iii  the  nth  ■ 

meets   a   diagonal   prism,   is   reflected   at    right 
I.  I  eniers  tlic  eye-piece  to  he  observed 
to  the  ex- 
act   Royal,  errors  in 

manifest   and   the    m  ligations 

to   tract   them  to  their  source.     The  in- 
strument was.  therefore,  discarded.     Fil 
Inter.  Pi  I   '  imKnit»r.  Mas*., 

discovered  that  the  pole  of  the  earth  'wobbles* 
lightly,   earning   a    variation   in   latitude.     The 


results  of  hit  observation*  wen 

the  Airy  observations  of  a  half  century 

and  the  supposed  errors  ot  the  "Reflex 


Tube*  were  at  once  traced  to  the  variabo 

latitude      The   old   inurnment    which 

condemned  i     ■:.  ■     ■ 

theory  and   practice.     It,   the 

die    latest    den 

scopes,  and  a  brat  k 

in   the  service 

In  recent  years  the  mounting  of  great 
torials  h.<;  passed  from  the  do 
stritment-maker   to   that   of   the   rns,-inrer 


The  table  on   lo!)ow.B«  ;. 
the  larger  refracting  Icleacopc*  it.  rhc  n\ 
of   the  more  important  American  onsen 

whift  ii 

advantages  for  photographic  astrnncimk 

the  tendency  of  late  years  hu  reverted 

le scope   for  visual   work,     Al 

;    r    it    because   of    the    ■ 
images  obtained,  due  in  large  pan 
absence     of      the      secondary     qiL- 
image*   formed  by   the 
turbid    quality    as    compared    with 
■. 

tins  instruments.   America  boasfi 
largest    reflectors.       The   largest   ot  al  w 
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or  Observatory 

Aperature 

of 
telescope 

Maker  of  objective 

Maker  of  mounting 

ersxtv  of  Chicago) 

Inches 
40 
36 
26 
26 
24 
23 
20 

18* 
16 

lOOf 

Alvan  Clark  and  Sons 

Warner  and  Swasey 

ritr  of  California) 

Alvan  Ciark  and  Sons 

Warner  and  Swasey 

klJaval 

Warner  and  Swasey 

Vtnnnia. 

Alvan  Clark  and  Sons 

Warner  and  Swasey 

wrA  University) .   . , 

Alvan  Clark  and  Sons 

Alvan  Clark  and  Sons 

Alvan  Clark  and  Sons 

Alvan  Clark  and  Sons 

PonrMvlvania ..,,-, 

John  A.  Brashear 

Warner  and  Swasey 

TJniversitv 

Alvan  Clark  and  Sons 

Alvan  Clark  and  Sons 

M 

Warner  and  Swasey 

Ohanrvfttorv  .    .  .  .  , 

fleeting  telescope  of  the  Mount  Wil- 
vatory,  Pasadena,  Cal.,  with  a  clear 
f  100%  inches  (2.549  meters)  and  a 
xal  length  of  507.5  inches  (12.891 
it  can  be  used  directly  on  the  axis 

as  a  focal  plane  instrument,  or  (b) 
nrtonian  form;  at  its  secondary  foci 
used  (c)  as  a  Cassegrain  instrument 
>cal  length  of  1,606  inches  (40,792 
r  (d)  as  a  Coude  with  focal  length  of 
a  (76.480  meters).  Celestial  objects 
iorth  to  53u  south  declination  can  be 
.t  the  principal  focus.  The  telescope 
d  after  the  English  fashion,  die 
:ube    containing    the    mirror    at    its 

swinging  between  the  sides  of  the 
a  axis  yoke  which  has  a  bearing  at 

resting  on  cast-iron  pedestals  built 
the  main  concrete  pier  below.  The 
was  designed  by  Mr.  Pease  and  other 
>f  the  observatory  staff,  assisted  by 
er  Schwamb  of  the  Massachusetts 
>f  Technology.  The  pier  is  33  feet 
i  the  intersection  of  the  axes  is  50 

•  ground.  Both  the  declination  and 
ision  bearings  are  composite;  in  part, 
al   type,  serving  to  define  the  axes, 

remainder  carries  the  load.  The 
load  is  carried  by  means  of  counter- 
stems  while  the  polar  axis  is  sup- 
means  of  steel  drums  built  integral 
axis  and  floating  in  cast-iron  tanks 
mercury.  The  tube  complete  weighs 
id  the  total  moving  parts  weigh  100 
y  are  constructed  of  cast  and  struc- 
throughout  and  in  as  large  units  as 
lachined  as  a  whole.  The  larger  por- 
le  mounting,  some  weighing  10  tons, 
!  in  Quincy,  Mass.,  and  their  trans- 
ip  Mount  Wilson  to  an  elevation  of 
was  a  difficult  feature  in  the  erection 
ument.  The  mirror  is  101.2  inches 
i«.'}i  inches  thick  and  weighs  about 
ids.  It  was  cast  in  Saint  Gobain, 
id  figured  by  G.  VV.  Ritchey  in  the 
y  optical  shops.  It  is  mounted  on  a 
ight  support  system  in  the  rear  and 
ige  arcs  at  the  sides.  To  control  its 
re  it  is  surrounded  with  a  lining  of 
d  built  integral  with  its  cell,  and  a 
piping  is  installed  within  this  through 
lid  at  any  desired  temperature  may 
ted  from  tanks  in  the  pier  below. 
»  to  equalize  the  temperature  around 
d  coils.     When  it  becomes  necessary 

•  the  mirror  it  is  removed  from  the 
lowered    in    its    cell    bv   an    electric 


elevator  into  the  pier,  where  all  apparatus  and 
material  is  at  hand  and  where  the  temperature 
may  be  controlled.  The  telescope  has  motor- 
driven  fast  and  slow  motions,  while  the  diurnal 
motion  is  supplied  by  the  typical  form  of  driv- 
ing clock  having  a  conical  pendulum  isochro- 
nously  governing  a  falling  weight.  This  operates 
through  a  worm  and  a  worm  wheel  (17  feet  in 
diameter)  cut  and  ground  with  high  precision. 
The  instrument  is  controlled,  settings  are  made 
and  the  dome  is  turned  from  a  station  on  the 
pier  at  which  the  readings  of  the  circles  are 
made;  the  ^remote*  system  of  electrical  con- 
trol is  used  throughout,  and  most  of  the  opera- 
tions are  duplicated  by  auxiliary  controls  at  the 
three  observing  stations  or  foci.  To  reach  the 
principal  focus  an  observing  platform  is  pro- 
vided which  travels  along  the  shutter  opening. 
The  dome  is  of  structural  steel  throughout,  100 
feet  in  diameter,  100  feet  high  and  weighs 
730  tons.  The  rotating  portion  weighing  500 
tons  is  carried  on  28  trucks  and  is  traction 
driven  by  two  motors  at  opposite  sides.  The 
trucks  and  rails  are  carefully  machined  to  coni- 
cal surfaces  to  eliminate  vibration  at  the  tele- 
scope when  the  dome  is  moved.  The  shutter 
is  in  halves  which  open  sideways  and  permit  • 
free  working  of  the  telescope  from  the  zenith 
to  the  horizon.  The  walls  and  dome  are  of 
double  construction  and  arc  ventilated  at  the 
top  to  prevent  excess  heating  during  the  sum- 
mer. A  10-ton  crane  is  provided  to  assist  in 
the  erection  and  in  the  transfer  of  the  various 
auxiliary  sections  of  the  tube. 

The  second  largest  reflector  in  the  world  is 
the  72-inch  instrument  set  up  in  1918  on  Little 
Saanich  Mountain  on  Vancouver  Island, 
British  Columbia,  in  the  Dominion  Observatory 
there.  The  mirror  of  this  instrument  was 
ground  by  the  John  A.  Brashear  Company  of 
Pittsburgh,  from  a  disc  of  glass  cast  in  Bel- 
gium and  shipped  out  of  that  country  two  days 
before  the  war  broke  out.  The  mirror  is  par- 
abolic, 13  inches  thick  at  the  rim  with  a  hole 
105^6  inches  in  diameter  through  its  centre.  It 
weighs  4,340  pounds  and  has  a  focal  length  of 
30  feet.  Observations  may  be  made  from  the 
side  of  the  upper  part  of  the  tube,  from  the 
side  at  the  lower  end  or  through  the  opening 
at  the  centre  of  the  mirror.  The  telescope  with 
all  its  fittings  weighs  55  tons  and  is  moved  by 
an  amount  of  electric  current  barely  sufficient 
to  light  a  16-candle  power  electric  lamp.  The 
mounting  was  built  by  Warner  and  Swazey. 
The  only  other  telescope  of  this  size  in  existence 
is  that  of  Lord  Rosse  set  up  upon  his  estate  in 
Ireland  in  1842.    Its  first  mirror  was  of  specu- 
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luiti    rrtelal     and     was     replaced     I'v     ■     7ZJB& 

silvered  Klass  mirror  in  after  ngfl  For  .1 
long  period  it  was  llie  largest  telescope  in  ihe 
world;  liiii  m  abandoned  lor  opiical  rr-.i'His, 
There  Me  three  Mi- inch  reflecton  in  the 
ilrmivphrie,  ihe  newest  one  creeled  at 
the   National   Ooscrvalory  Of   the  Argentine   Ke- 

fniiii,  (Li.it  Cordoba     The  nurroi  mi  made  by 
die  John   A.   Braaheai  Company  En    : 
ran   Harvard   University   lecnred   the  nftenoh 
reflector  made  by  Dr    A.  A.  Common  of  Ealing, 
1       This    inurnment    is    of    tl» 

tangolar  tube.     The 
rnOHntnia    U    peculiar,    r h«-    irleseopc    lieinK   sup- 

■■  ni".Mi  the  end  of  :i  hallow 
cylinder  which  floats  in  a  well  or  deep  basin  of 
water.  The  cylindrical  (loal  is  18  feci  long 
and  seven  and  tWO-thirdt  feet  in  diameter  and 
amused  to  Boat  constantly  al  an  angle  with 

■       ,  .  I IJ .  1 1     ,,,     il:r     del  ltj    W     '■' 

tial  pol,   at   ■  ml  45  degrees.     The 

instrument  weighs  over  21)  loin,  hut  it  so 
ddn.ilelv    linl;itift.:<l   (lui   11   may   be  mm-rd   ifl  any 

dVectton        '  ita  etae- 

iri.-.i!  cot  eof  IS*  instrument 

is  detached    from    the   telescope  and  boused  W 

lid  story  of  an  adjacent  building,  the 
light  from  the  principal  mirror  being  directed  to 
il  by  acccssorv  mirrors, 

The  nii-nuh  reflector  ol  the  Mount  Wilson 
Observatory,     const  rue  led    by    Dr.    Ritcfae)     in 
1908,  was  placed  in  commission  in  Do  ■ 
that     year.     The     inslrumciil     complete     weighs 

M,    nearly   all    of    which    is    it  ■■■ 
nppQi  led  upon  ■  Boat  in  1  basin  ol   ■■ 
of  which  it  displaces  the  equivalent  of  50  cubic 
feet,  although  the  entire  amount  of  mercury  in 
(he  basil  The  controls  arc 

and  mm  ba   manipulated  from  several 
■     ■ 

Another   fine  ttleftCOpe  which  should  be  men- 

m.neil  in  1  In-,  connection  is_  the  4S-i»ch  re- 
<■'.•■  !■  I   boiit  by  Sir  Howard  drubb  arid  located 

Par    more    detailed    tieacTiptioni    of    these 

Wotidrrfnl  iintrurm  ins  and  iheit  ■«  Increments 
the  files  ol  die  astronomical  journals  arc  rec- 
ommended, 

Wjutxsa,  F.R.A.S.. 
Of  ilit-   It'arntr  and  Swaity  Company.  Clnit- 
■ 
TELFORD,  leTford,  Thomas,  Scottish  en- 
\u-\  I7S7; 
,!   Wests  ■ 

■  1  tn  3  mason  and  on  the  expiration  of 
hit  time  worked  as  a  journeyman  al  that  trade. 
■•■fluently    removed    10    Edinburgh    and 
than  applied  himself  to  tin 
hare.     In  17k.'  he  weal  to  London,  where  he 
was    bafriaaded    by     5h     ft  Daain     P  ' 
fa   whom  he  was  appointed  nor 
bSc  works  in  Shropshire      Hi    now   be- 
came  a  civil  engineer  and  in  I7°3  was  entrusted 
With   the   construction    ol    the    F.llesmeie   Canal. 
to   connect    the    Mersey,    f)er    and    Severn.      In 
1803  and  1804  Ihe  PanbMOefttary  commissioners 
for  making  road*  and  buildinc   bridges:  in   the 
Highlands    of    Scotland,   and   also    for    making 
the  CaU 

uinecr  tinder  ihe  former  board  1 JW)  bridges, 
lw«  of  '  ■■iil<  and   I .(XXI  miles 

«'f   new   road   were   made;   jud   under   the   latter 

board   the  Caledonian   Canal  was  con*tructcd 


Uadtl    ■■iher   commissioner*    L_    ~ 

■■11    ol    which,   .1  -   at    Aberderi 
Dundee,  ate  upon  an  extensive  wale, 
also  employed   in    1 
eoojtruaion    al    five    buna 

Severn,    rjf    riyht    canals,    and 

■fonts  for  the  i 
In   1806  he  an 
ernment  lo  [; 
Hon  through  the  central  parti  of  Sweden 
to   form  a     lil  ■    "    by  w 

I  ween  ihe   North   S 

bath     the    road    between    Warsaw    and 
Sitovski  in  Poland.    The  g 
his  engineering  skill  is  the   Mcnai  Snaps* 
bridge,    connecting    1  '.-■ 
island   of    Aiiglcsea.    which   wan   opene* 
Jan.    183.      I„    1828-30   hi    supennier 
drainage    of    nearly    50.001)    acres    of 
country,     lie  invented  the  Telford  p. 

TELHARMONIUH.   an    electrical 
ment  devised  k  at  anv  d 

from   a    Central    station.       The    device    « 
!.,     Dr.    Thadden*    Cahill    (a» 
ihe  trleplxM 
I  held  to  d 
The  music  is  produced  f  branch  the  sned     I 
g  vibrations  so  any  nsa 
The  operator  plats 
keyboard  imtilaf  io  ihat  of  an  organ,  ihr 
controlling   eln  irk  enrrenta    , 
of     alternation     and    producing    the 
practically    any    instrument     with    en 

TELL,    let,    William,    Swiss    p. 
Altorf,  celebrated  hs  I 
his   resistance   to  the   tyranny  of  the 
governor,  I  ■■ 

him.   with   those   relating    lo   I 
Swiss    Confederal  : 

century.     According   to  thewi, 
rannical    Austrian    I 
forest  canton',  pi     I 
require  ihe  S 

his  hat  'as  an  emblem  of  the  Amman 
eignty),  and  condemned  Tell,  who  refi 
nptv  with   this  man 


8 


,1  ad  of  his 
1  fSSfUl  hi  I  ■ 

ond    arrow,   which    he  ' 
was    attended 
puni  hnsc 1  die  tyre 

Lake  erl  die  Pom  c»nio 

Bl   the  gsoM  vigorous  an 
set  free,  and  he  conduct 


iriior    finally   escapi 

and    reached    a    rocky    defile    net 

Kussnacht.  Tell  shot  him  dead      The  oral 
Gesslcr  was  the  signal  (or  a  most  oh 
between    the  Swi«  and    Austrian*, 
lo    a   close    until    l*W. 
present  at  the  battle  of 

.    ■    lost    hn   hie  tn   an   ini 
1350  while  attempting  to  uir  i   frj 
■  ndary  storv  .if  WiUtasn  T 
ligation  has  broken  down  the  proofs  of 
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There  is  no  mention  of  him  by  any 
oraneous  historian;  his  name  is  first 
h  in  the  chronicles  of  the  second  half 
5th  century,  and  none  of  the  Tell  bal- 

of  an  earlier  date.  Similar  stories  in 
to  the  shooting  of  the  apple  occur  in 
rammaticus,  the  Danish  historian,  and 
ndic  literature,  not  to  mention  the  old 

ballad   of    Adam    Bel,    Gym   of    the 

and  Wyllyam  of  Cloudesle.  Besides, 
ly  contradictions  between  the  various 
;es,  dates  and  places,  and  the  widely 
I  representations  of  the  event,  show  the 
development  of  the  legend.  The  untir- 
istry  of  historical  scholars  has  not  been 
d  by  the  finding  of  the  name  of  Tell 
rchives  and  church  registers  of  Uri,  and 
i  an  uninterrupted  series  of  charters 
elative  to  the  bailiffs  or  governors  of 
:ht  in  the  14th  century,  there  is  no  Gess- 
ig  them.  The  Tell  chapels  were  erected 
a  by  his  name  generations  after  his 
the  document  \vhich  speaks  of  the  as- 
e  in  1388  of  114  persons  who  knew  him 
lly,  and  of  the  erection  at  that. time  of 
chapel  on  the  shore  of  the  Lake  of 
,  was  not  known  until   1759.    Consult 

(Recherches  Critiques >  (1843)  ;  Roch- 
:Tell  und  Gessler  in  Sage  und  Ge- 
>  (1877) ;  Gisler's  <Die  Tellfrage:  Vcr- 
rer  Geschichte  und  Losung*  (1895). 
itzerland,  History. 

,L  CITY,  lnd.,  city  in  Perry  County, 
Ohio  River,  125  miles  southwest  of  In- 
lis,  on  the  Southern  Railroad.  There 
osits  of  coal  and  clay  in  the  vicinity, 
nufactures  include  furniture,  iron  prod- 
oolens,  flour  and  tobacco.  The  city 
nded  by  the  Swiss  Colonization  Society 
Pop.  3,369. 

,L  EL  AMARNA,  Egypt,  a  district 
;  cast  bank  of  the  Nile,  190  miles  above 
omprising  the  site  and  environs  of  the 

city  of  Akhenaton,  known  also  as 
i  and  Akhet-Aton,  built  by  Amenophis 
o  later  was  known  as  Akhenaton  or 
n.  The  city  was  built  by  Amenophis 
360  B.C.  as  a  new  capital  of  the  empire 

of  Thebes  after  he  had  abandoned  the 

of  Amnion  for  that  of  Aton.  It  grew 
but  was  abandoned  upon  the  death  of 
rtiis,  the  court  returning  to  Thebes  as 
al  and  to  the  worship  of  Ammon.  The 
iportant   ruins  are  those  of  the  palace 

House  of  Rolls,  and  there  are  remains" 
emple.     About  300  clay  tablets  contain- 
able records  of  the  time  of  Amenophis 

father  were  discovered  in  the  House 
5  in  1887.  To  the  northeast  and  to  the 
f  the  ruined  city  are  tombs  hewn  in  the 
r  the  hills  which  abound  in  sculptured 
picturing  mainly  the  worship  of  the 
The  tomb  of  Meri-Ra,  high  priest  of 
i,  has  two  spacious  chambers  and  a 
nearly  100  feet  long.  The  tomb  sup- 
o  be  that  of  Amenophis  is  in  a  ravine 
lidway  between  the  north  and  the  south 

Consult    Petric,    F.,    (Tell    cl-Amarna) 

Davies,    N".    dc    G.,    rRock   Tombs  of 

Amarna*    (1903-08)  ;  Petrie,  W.  M.  F., 

and   Egypt    from   the   Tell   el   Amarna 

(1898). 
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TELL  EL  KEBIR,  Egypt,  village  in  the 
northeastern  portion  of  the  country,  on  the 
Sweetwater  Canal,  18  miles  southeast  of  Zag- 
azig.  It  was  the  scene  13  Sept.  1882  of  a  bat- 
tle between  the  English  forces  commanded  by 
Sir  Garnet  (later  Lord)  Wolseley  and  the 
Egyptians  under  Arabi  Pasha,  which  resulted 
in  the  utter  defeat  of  the  Egyptians. 

TELLER,  teTer,  Henry  Moore,  American 
senator:  b.  Granger,  Allegany  County,  N.  Y„ 
23  May  1830;  d.  Denver,  Colo.,  23  Feb..  1914. 
He  was  educated  at  Alfred  University,  New 
York,  taught  school,  and  after  admission  to 
the  bar  practised  law  in  Illinois  and  Colorado. 
He  was  United  States  senator  from  Colorado 
1876-S2,  Secretary  of  the  Interior  1882-85,  and 
was  a  member  of  the  national  Senate  from 
1885,  except  for  a  brief  interval  1896-97,  up  to 
1909.  He  was  especially  prominent  as  a  silver 
advocate,  and  had  the  unusual  experience  of 
serving  his  constituents  as  a  nominee  of  the 
Republican  and  later  of  the  Democratic  party. 

T&LLEZ,  tel'yath,  Gabriel,  Spanish  dra- 
matic author,  better  known  by  his  pseudonym, 
El  Maestro  Tirso  de  Molina:  b.  Madrid, 
between  1570  and  1572;  d.  Soria,  12  March 
1648.  He  studied  at  Alcala  and  remained  for 
some  time  at  Toledo,  whence  some  of  his  works 
are  dated,  also  in  Galicia  and  in  Seville.  The 
date  of  his  profession  as  a  Brother  of  Charity 
is  unknown,  but  we  know  that  he  had  become 
superior  by  1619.  In  1634  he  was  named  De- 
finidor  general  of  Castille.  His  first  poetical 
work,  (Los  Cigarrales  de  Toledo  *  (1624)  is 
a  collection  of  tales  in  which  there  is  a  sem- 
blance of  the  influence  of  Boccaccio.  This  in- 
fluence is  clearer  in  (Los  tres  maridos  burla- 
dos,*  which  is  an  admirable  adaptation  of  the 
<Decameron.)  Instead  of  a  second  part  of 
the  ( Cigarrales >  promised  by  the  author  there 
appeared  in  1635  a  new  collection  ((Deleitar 
aprovechando > )  of  religious  stories  mixed  with 
( Autos, J  of  which  (E1  Colmenero  divino)  is 
one  of  the  best  efforts  in  religious  drama.  For 
a  long  time  Tellez  devoted  himself  to  this  spe- 
cies of  composition.  In  1620  he  dedicated  to 
his  friend  Lope  dc  Vega  (La  Villana  de  Val- 
lecas*  and  four  years  later  he  stated  that  he 
had  written  well  nigh  300  comedies.  He  ex- 
celled in  the  religio-thcological  dramas  of  his 
period  and  also  in  historic  dramas,  farces  and 
comedies  d'intrigue.  He  had  a  penchant  for 
epigram  but  was  capable  of  reaching  the  high- 
est conceptions  and  frequently  sounded  tragic 
depths.  Some  of  his  works  are  equal  to  Cal- 
deron's  or  Lope's  best  and  in  recent  years 
critics  have  begun  to  do  him  full  justice.  An 
eloquent  proof  of  his  merit  is  that  some  of  his 
works  have  been  attributed  for  centuries  to 
Lope  or  to  Calderon.  Such  was  the  case  of 
'El  Burlador  dc  Scvilla  y  Convidado  de 
Piedra,*  an  admirable  scenic  portrayal  of  the 
legend  of  Don  Juan,  which,  although  univer- 
sal as  proved  by  Farinelli,  has  taken  on  the 
character  of  a  purely  Spanish  legend  through 
this  work  of  Tellez,  which  has  been  widely 
imitated  in  other  literatures.  It  is  his  best 
work  and  in  order  of  importance  may  be  men- 
tioned (La  prudencia  en  la  mujer) ;  <Marta  la 
piadosa* ;  (E1  vcrgonzoso  en  Palacio* ;  (Don 
Gil  dc  las  calzas  verdcs) ;  (E1  amor  y  la  amis- 
tad,*  and  cLa  villana  de  Vallecas.*  It  has 
been    said    that    his    feminine    characters    are 
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lacking  in  amiable  traits.     He  a/as  to  a  great 

extent  tree  from  the  swfinth 

and  was  often  Imitated  bj  CaMeron 

fieult  to  com  p  Mi  end  the  obscurity  into  which 

■  putatiOD    fell    soon    aficr    his 

■■'  -.f  ilu- 
400  pieces  we  know  came  from  his  band.  He 
ibo  w  mtc  hmonc.il  works  including  '  La 
Uenealoui  lago'    (IWOj  .      La 

lil.iMIV        I  S.  >     l.i 

BuRLAMa  m  Si  nuo      I  !■■ 

works  arc  those  of   Anyiislin   (>uraii,  of  Hart- 

irnl'tisch,   'Teatro  escogido  de  Tirso  de  Mo- 

■    Romanos.  (1848); 

anil    Kuaderwira    H  dc    tray 

< ',  'Tirso 
.1-  Molina  Invtstig*  i6n«  i.ir.-bibliiigrAfieas' 
(Madrid  1^B3>;  Morel  Patio,  A.,  •  Etudes  mm 
k    ih,-.,'].-   ,lr    Til  to    ili-    Molina'    (in    llull.tm 

■ 
apaMes'     (Madrid    l'JOh-W)  ;    Armeato,    "Li 
leye**  da  Doei  Fum'   [ft.  i1***). 

TELLICHERRY.  lei -i ,bc.'i,  or  TELLI- 
CHERRI,  India,  a  seaport  and  garrison1  town 
in  the  Malabar  district  ol  Madras,  45  mifei 
northwest  of  GaBent    Tin-  main  bull 

■  castht    -  now  .-.  (ail—  the  Norlli  Mata- 
ii.ir  iii-.it!.  i  court,  '  ti-u.iii-liiiit.c.  ehurcbea  and 

I.  i.i    offteea.     'In     i  p.i 1 1 1-    im,    on    a 
I'JLinri  -,|  .  at  live  stjuarc  miles. 

The  ptiin  ipal  eap 
and  i  ti  Shaft  mini,   nlcea,   cocoa   and 
Tiii-  iiiitin   of  i)i     !■.,•!   India  Company  was 
[Otttdad  m  1683      There  arc  iiii:-.i..ii-  .iiid  i.Thei 

.   u-i.  Breanaa  College  founded  in  IHti2. 
Poo  27,«R.s. 

TELLURIUM,  an  etcmeni  di*eov< 

Muelkr  von   Rdchenltetn    (1782)    in   1 

of  gold  ore  from  Austria.    Ktaoroth  i 

{rum   r t ■  ■ 

In  mini     occurs     (ret     bill     mn-i     con:- 
mth    t'nlil,    siher,    1'.  .1.1    aii'l 
■ 

■    In    Batimrj    i  nitrify,  Colo     TIk   othi  i 

;:'    iiiiii'-Mli    contatnini    tellurium    are 

■nd  tetra- 

dymiie.    Tbtv  arc    found   principally   in   Aus- 

. 
adjacent  States. 

.'::    n   a   silver  white   mci.il, 


in  t  [o  the  air  and  ■■■ 

again  in  ihc  con  I  i  as  metal- 

lic   drops.     In    chemrral    properties    h    is    m 
like   infyhw     li   unitct   with  chlorii  i 
farming  The   oxides   TcOi 

and  Ti-O,  arc  analogous,  vet  differ  con jiikrably 

(f..m   S'  ■ i    and    leilurft 

acids  and  the  tali*  derived  from  then 

known.     Tflhiiintji    farms    j    compound    wits 

hydrogen  anaragotn  to  H,S    . 


..dor. 


Mii[.hni   in  impart- 
■ 
If  tellu- 


ihc  tellurium. 

TELPHERAGE, 
in  a  cable  or  eltvaicd  railway,  liy  t 
arranged    for    atiii.n., 

ind     tbe     word    "telpherage,* 
means  "distance  carrying 

tin-    h.K-    Klcemitui     I. 

case    wilt   which,   the  decinc  i 

adapted   to   automatic    transportation  oL  ■ 

I   a  system   which  a* 
into'  service  gave  satisfaction.    This  < 
of  two  overhead  cabli 
along    which    bubt    carriera    wen 
means   of    one    or   more    rleerric 
■ 

being    insulated    from    caidi    other,    l«i    er 

w  ili  sci  lions  p..  i  .:i 
as  to  form  two  continuum  cundoctara. 
King  alternately  on  the  right  and  oo  uW 
vera  won 
longer  (ban  the  sections  of  cable  to  thi 
end  rested  on  one  conductor  while  the 
was  on  the  second,  thus  completing  the  c 

Modern   telpherage   sytlri:; 
oralc  than   Jenkins*.     As  usually  const™ 
light  steel  framework  support!  a  system  « 

:-  'I.  hanging  on   who 
or  rails.     Small  ctectnc  motor*  an-  pin 
the  carriers.     The  enn 
motors  by  means  of  a  small  trolley  wire  r 
over   lite   running   cable   nr   rail      Sameum 
doable  trolley  ;>>icm  li  adopted.    The  set, 

liaipfwnl  wi 
motor*.     These  may  be  placed  tin  •  mpotti 
of    the   cable    or    tide    by    -idc.    The 
wheels    are    mounted    direct!] 
. 

■,-,■■ 

:im.|    r ■ 

-di  are   k 

I,  each  ha 

mil    or  more  running  wbeebt     When  the 

um  i-.  not  automatic  n  is  cantroQaei  (rc» 

.'  is  carried  with  the 
Where    tbi  Tan<poned 

cable    is    emplovei!. 
cable  is  supnoned  t«-tv    ■ 
. 

and  in   runnin 

.  lion  hou 

'lent    so   t 

The  advantages  claimed  En 
system    are    cconom  . 
and  a   capacity   for  moving  bfl 

■ 


be  creeled  c 

works  of  all  Icon 

ill....    I..-   ;,rfa|>tt.l    ! 

ing   trenrhes,   car 

■ 


■rhc 


■ 
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I  spoken  by  about  20,000,000  of  people 
»,  Hyderabad,  Mysore,  Bombay,  Cen- 
nces,  Burma,  Berar  and  other  parts, 
ju  are  the  most  numerous  branch  of 
dian  race,  but  are  less  enterprising 
!*amils,  who  occupy  the  country  to  the 
hem.  The  language  is  allied  in  roots 
mil  language,  but  differs  considerably 
See  India;  Tamil. 

IULAND,  tem'boo-land,  South  Af- 
istrict  or  dependency  of  the  Cape 
i  the  east  of  which  it  is  situated,  on 
.  Ocean,  one  of  the  Transkei  districts, 
Pondoland  and  Griqualand  East; 
i  Umtata.    Pop.  232,000  (5,179  Euro- 

CNOS,  anciently  a  sacred  plot  of 
piece  of  land  marked  off  and  conse- 

God.  Any  tract  of  land  allotted  to  a 
sanctuary. 

SSVAR,  tem'esh-var,  Hungary,  on 
Canal,  75  miles  northeast  of  Belgrade, 
scs  a  citadel  and  suburbs — four  in 
Noteworthy  are  the  castle,  cathedral, 
,  bishop's  residence  and  town-house, 
jfactures  include  woolen  goods,  oil, 
acco,  leather,  etc.,  and  there  are  grain- 
tilleries,  etc.  The  fortress  has  sus- 
ny  sieges;  memorable  is  that  of  1849, 
as  invested  and  bombarded  by  the  in- 
Pop,  about  72,500. 

>E,  tem'pe,  Vale  of,  Greece,  in  Thes- 
autiful  valley  on  the  Peneus,  flanked 
•us  at  the  north  and  Mount  Ossa  at 
.  It  has  been  immortalized  by  the 
)oets. 

'ERA.  See  Distemper;  Mural 
;  Painting,  Technique  of. 

PERAMBNT,  in  music,  the  system 
?le  of  tuning  voices  or  instruments 
with  the  rule  of  fixed  tones,  uni- 
dopted  since  the  middle  of  the  19th 
md  first  advocated  by  J.  Sebastian 
r.)  early  in  the  18th  century.  In  the 
f  equal  or  even  temperament,  the 
interval  is  the  mean  semitone,  that 
h  part  of  an  octave.   This  neutralizes 

0  or  harsh  discords  of  uneven  tem- 
which  otherwise  exist,  among  all 
of  voice  or  instrument,  so  that  the 

tly  true  intervals  become  octaves  and 
er  of  key  scales  12,  the  relative  pitch 
mes  of  the  ideal  scale  being  fixed 
lematical  precision.  The  voice  or  in- 
using  the  intervals  of  such  a  scale 
>  be  modulated  or  tuned  in  pure  or 
lerament.  No  further  adjustment  is 
if  these  tones  only  are  used.  Modu- 
y  another  key,  however,  requires  that 
!r  tone  than  the  original  one  shall  be 
)te  and  one  or  more  passing  notes 
;ary  to  arrive  at  the  key  desired  (see 
on.  For  the  superseded  system  of 
e  Meantone  or  Mesotone  Tempera- 
ode;  also  Well-Tempered  Clavier). 
rroves,  dictionary  of  Music  and  Mu- 
Vol.  V,  pp.  53-65,  New  York  1911). 

>ERANCE.      This    word    has    long 

1  to  characterize  the  movement  for 
irate  use  of  intoxicants  and  for  the 
of  societies  of  abstainers  and  those 
a  restriction  of   the  use  and  sale  of 


alcoholic  beverages.  The  records  of  all  the 
early  peoples  of  the  world  contain  references 
to  the  evils  of  intoxication.  The  Buddhists, 
Taoists  and  Confucians  taught  temperance. 
"Look  not  thou  upon  the  wine  when  it  is  red 
...  At  the  last  it  biteth  like  a  serpent, —  and 
stingeth  like  an  adder.*  (Prov.  xxiii,  31-32). 
The  ancient  philosophers  and  founders  of  the 
greaj  world  religions  neither  taught  nor  prac- 
tised total  abstinence  and  these  conditions  fur- 
nished the  religious  reasons  for  advocating 
"temperance®  rather  than  "total  abstinence" 
from  intoxicants.  With  the  development  of 
the  manufacture  of  spirituous  or  distilled 
liquors,  containing  a  much  larger  percent- 
age of  alcohol  than  those  of  natural  fer- 
mentation, the  evils  of  intoxication  multiplied 
and  temperance  sentiment  developed  and  in- 
creased. At  first  the  agitation  against  liquor 
was  sporadic,  yet  there  was  a  pronounced 
sentiment  developed  in  both  Europe  and  Amer- 
ica in  the  18th  century.  In  1743  Lord  Lonsdale 
made  a  speech  in  the  English  House  of  Lords, 
urging  the  necessity  for  a  temperance  reform. 
In  1760  Smollett  called  the  attention  of  the 
English  people  to  the  signs  "Drunk  for  Id* 
and  "Dead  (trunk  for  2d.*  He  made  an  urgent 
appeal  for  improvement  in  the  condition  of 
the  low  alehouses.  Yet  it  was  not  until  1829 
that  record  is  found  of  a  temperance  society  in 
Great  Britain,  at  New  Ross,  County  Wexford, 
Ireland.  In  1830  several  temperance  societies 
came  into  being  in  English  cities  and  the  Brit- 
ish and  Foreign  Temperance  Society  was 
founded  in  1831.  It  lasted  until  1850,  but  in 
the  meantime  its. work  was  taken  up  by  others. 
Father  Theobald  Mathew  (q.v.),  of  Cork,  Ire- 
land, began  his  campaign  for  temperance  about 
1838  and  within  three  years  he  gathered  about 
him  more  than  4,000,000  followers.  The  best 
evidence  of  the  thoroughness  of  his  work  is 
that  the  consumption  of  liquors  in  Ireland  fell 
off  one-half  during  the  period  of  his  activity. 
In  1843  he  was  called  to  England  and  in  1850 
to  America,  where  he  founded  the  numerous 
Father  Mathew  Total  Abstinence  Societies. 

There  had  been  considerable  temperance 
agitation  in  the  States  before  Father  Mat- 
hew's  arrival.  The  Washingtonian  move- 
ment started  in  Baltimore  in  1840  and  John  B. 
Gough  (q.v.)  had  begun  his  wonderful  talks 
for  temperance.  The  influence  of  Mathew  and 
Gough  was  evident  in  the  formation  of  the 
Independent  Order  of  Good  Templars,  founded 
in  1851  in  Utica,  and  spreading  rapidly  all  over 
the  United  States  and  to  foreign  countries.  A 
woman's  crusade  for  temperance  started  about 
1870  and  crystallized  in  the  National  Woman's 
Christian  Temperance  Union,  founded  in 
Cleveland  in  1874  and  now  having  12,000  local 
unions  throughout  the  United  States.  Frances 
E.  Willard  (a. v.)  who  was  prominent  in  the 
work,  founded  the  world's  Woman's  Christian 
Temperance  Union  in  1883,  and  it  has  become 
the  largest  and  most  influential  movement  for 
temperance  and  prohibition.  It  can  scarcely 
be  said,  however,  that  the  United  States  has 
led  in  temperance  societies.  Great  Britain  and 
her  colonies  far  exceeded  America  in  the  num- 
ber of  societies  organized,  doubtless  partly  be- 
cause her  territory  is  so  widely  distributed.  A 
list  of  prominent  temperance  societies  in  1905 
included  United  Kingdom  62,  Germany  12, 
Australia  11,  Switzerland  11,  United  States  10, 
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Austria-Hungary  8.  Holland  6,  Sweden  6,  Den- 
mark 5,   France  4,  Belgium  2,  etc. 

Temperance  agitation  has  influenced  legis- 
lation for  75  years,  but  still  the  use  of  intoxi- 
cants has  gone  on  with  little  interference  ex- 
cept locally.  As  a  result  temperance  agitators 
have  gradually  come  out  stronger  and  stronger 
for  prohibition  of  both  the  manufacture  and 
sale  of  intoxicants  and  the  temperance  move- 
ment has  merged  into  the  Prohibition  move- 
ment, though  in  its  inception  Prohibition  was 
the  work  of  the  more  radical  reformers.    See 

PROKIIUTION. 

Temperance  Legislation.—  Legislation 
against  the  liquor  evil  in  America  dates  from 
1642,  when  the  colony  of  Maryland  passed  a 
law  making  drunkenness  a  misdemeanor,  pun- 
ishable by  a  fine  of  100  pounds  of  tobacco.  As 
sentiment  against  intoxication  developed  the 
license  system  was  adopted,  as  a  temperance 
measure,  being  popular  in  communities  also  be- 
cause it  furnished  a  revenue  for  the  local  gov- 
ernment. Soon  the  license  system  won  the 
approval  of  the  liquor  sellers,  for  it  stopped 
competition  in  their  business,  resulted  in  uni- 
form prices  and,  therefore,  contributed  to 
money-making.  Though  advanced  and  intro- 
duced by  advocates  of  temperance,  the  license 
system  was  fostered  and  grew  directly  through 
the  efforts  of  the  liquor-sellers.  Temperance 
workers  then  began  to  advocate  no  license  and 
a  vast  amount  of  legislation  developed  in  the 
different  States  over  licenses,  their  revocation 
or  suspension,  at  the  will  of  the  people.  Re- 
strictive legislation  took  the  form  of  local 
option  laws  and  after  the  War  of  1861-65 
the  local  struggles  at  the  polls  of  half  the 
cities  and  towns  in  the  country  for  years  were 
centred  mainly  about  the  question  of  license 
or  no-license.  The  establishing  of  local  option 
in  a  community  had  a  tendency  to  drive  the 
lovers  of  liquor  to  the  neighboring  towns  where 
there  was  license;  thus  the  temperance  towns 
lost  their  license  fees,  and  saw  their  bibulous 
citizens  going  to  other  places  to  drink  and  also 
to  trade.  Often  the  result  was  that  the  finan- 
cial pressure  caused  a  return  to  license.  There 
was  great  wavering  between  license  and  no- 
license  almost  all  over  the  country.  The  first 
State  to  recognize  that  this  irregular  system 
could  lie  overcome  onlv  bv  the  States  acting  as 
a  unit  w:is  Maine,  which  in  1851,  under  the 
influence  of  the  Cough  and  Mat  hew  move- 
ments, adopted  State  local  option,  and  as  a 
State  continued  to  refuse  to  license  the  liquor 
traffic.  Kansas  and  North  and  South  Dakota 
followed,  and  in  1X81  Maim*  placed  the  pro- 
hihitnrv  clause  in  her  constitution  and  ended  the 
agitation  for  ;i  return  to  licenced  liquor-selling. 

Nut  in  other  States  the  contests  at  the  polls 
continued  regularly  Indiana  was  the  first  State 
to  pa**  a  loea!  opium  law  in  \M2,  and  several 
o-h.r  Stat.*  had  followed  by  1*?0.  By  I'HK) 
one- thin!  «'t  the  country  wa*  under  local  option, 
and  in  1  ■  *  1 1  local  option  existed  by  enactment  in 
.U  oi  the  State*  Between  18**)  and  1°10  ap 
p«  ar-  to  have  been  the  most  active1  years  with 
Sta'e  legislatures  in  passing  laws  to  restrict 
and  rrgul.ite  the  liquor  traffic.  Most  oi  the 
S'.a'es  p:i«Hi-d  Sundav  c losing  laws,  though  al- 
lotting the  hoti  K  to  sell  liquor  to  their  cus- 
tomer-, tt  i*.h  meaN  Tht  re  was  legislation  per- 
mitting \ti\es  and  children  of  drunkards  to 
bring   civil    suits   aL«ait>»    ai:v    selling   liquor   to 


their  provider.    There  were  law! 
locating   of   saloons   within    so  i 
churches,  schools  or  polling  places, 
laws  were  largely  honored  in  the  br 
day  closing  never   was   effective 
cities,  except  spasmodically,  as  * 
chief  of  police  became  active.    Pui 
condoned  the  open  backdoor  as  a 
was  and  is   (1918)   the  common  pt. 
saloons  in  large  cities.    In  country  1 
the  selling  on  Sunday  is  confined  tc. 
arc  known  personally  to  the  proj      im 
safe. 

The   effort   to  improve  conditions 
license  was  equally  ineffective.     When 
proposed  the  argument  was  that  nine-ic 
the  saloons  would  go  out  of  business, 
the  evil  would  be  confined  to  those  < 
the  liquor  habit  and  who  would  dr 
This  proved  to  l>e  sophistry.    The  ».i 
got  more  money  by  the  high  license  »i 
it   caused   the   liquor   forces   to  bcci 
active  in  politics,  until  in  very  many 
towns  a  man  could  rarely  be  chosen  u, 
office  unless  he  was  acceptable  to  the 
interests. 

A  perpetual  difficulty  with  obtain! 
ance  by  all  these  various  methods  of 
was  that  they  failed  to  strike  at  the 
ture  or  the  transportation  of  liquor. 
Maine  prohibited  liquor  selling  for  i 
agents  of   the   United    States  gove 
tained  large  sums  in  revenue  from  > 
went  into  Maine,  carried  there  with  iw 
to  stop  it,  by  the  express  companies.    A 
form  of  nullifying  the  no-license  law 
option   communities   was   notoriously  «a 
The   no-license   law   only  stopped  1 
liquor  as  a  beverage  over  the  countei . 
vidual  still  had  a  right  to  buy  it  by  tkc 
and  have  it  expressed  to  his  home,  and 
to  his   iriends,  and  the  best  hotels  we 
mitted  to  place  it  on  their  tables  as  pari 
food  supplied.     The  fact  that  some  th< 
of  statutes  in  the  different  States  were 
in  attaining  the  end  of   temperance  «•• 
became  apparent  to  the  most  obtuse.    1 
ut  ay  ture    and    consumption    of    liquors 
United  States  had  a  slow  and  steady 
all  through  these  years  of  ant  agon  i 
tioti,  up  to  1913,  since  which  date  thde  b 
a    very    slight   per  capita    reduction.     1 
capita  consumption  of  malt  liquors 
past  100  years  in  the  United  States       * 
steadily  increased  up  to  1907,  after  %»i»lI 
off  a  small  fraction.    The  per  capita  < 
tion  of  distilled  liquors  had  a  slight 
decrease  from  1865  to  1896.     Thereat u 
creased  until  1907,  since  which  it  has  1 
iable.      Hut    this    trifling   decrease   in 
liquors   was   evidently   but   a    change 
liquors,   for  the  latter  grew  as  the  fo 
diked,   and   the   whole  calculation   is 
tier  capita  use.  the  volume  of  liquors 
sold  being  always  on  the  increase  Un  i 
and  the  falling  off  then  appeared  to  be 
to  financial  stringency  than  to  moral 
obedience   to  law.     All  these  cxper 
bgislation    that    accomplished    little  *• 
taught  the  public  that  they  were  bei 
and  :hat  the  powerful  financial  inter 
liquor  trade  were  always  able  to  1 
tion  or  block  it,  or  prevent  its  en  fun 
that  in  the  end  the  trade  was  unharmra 
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jitation  for  temperance  legislation  prac- 
c— »e~d,    and    those    who    opposed    the 
worked  for  Prohibition  (q.v.). 

fE        MrE,  Sons  of,  or  THE  OR- 
r*  1—      )NS  OF  TEMPERANCE, 

ranized  in  the  city  of  New  York,  29 
542.  It  is  composed  of  subordinate, 
nd  national  divisions.  It  has  four  na- 
ivisions  —  one  for  North  America,  one 
Britain  and  Ireland  and  two  for  Aus- 
ni  the  course  of  its  existence  it  has 
ly  4,000,000  members  on  its  rolls.  Its 
bAtal  and  inalienable  principle  is  total 
ce  from  all  intoxicating  liquors  and  bev- 

>ERANCE   LEGISLATION.     See 

nWCE. 

*ANCE  SOCIETIES.    See  Tem- 

,,    xtMPERANCE,   SONS  OF,  or  THE  ORDER 

Sons  of  Temperance. 

4PERATURE.      See    Heat;     Ther- 
r;  Thermometry;  Thermoydynamics; 

>ERATURE  OF  THE  BODY.  See 

.  aIeat. 

dPERATURE     VARIETIES.       See 

ON. 

ffPERATURES,    Underground.     Sec 
jnd  Temperatures. 

aPERING,  the  art  of  imparting  to 
by  means  of  heat  treatment,  a  definite 
of  hardness.  The  term  is  now  applied 
exclusively  to  certain  kinds  of  steel, 
re  used  in  the  manufacture  of  tools.  It 
iiat  the  ancients  could  harden  and  tem- 
>er;  but  this  art,  if  it  ever  really  existed, 
lost.  The  effects  of  thermal  changes 
jel  vary  greatly  with  the  quality  of  the 
d  with  the  exact  nature  of  the  treat- 
It  is  necessary  to  distinguish  clearly 
^annealing,®  hardening®  and  <ctemper- 
Jiy  steel  (except  those  varieties  that  are 
with  silicon,  tungsten  and  certain  other 
s)  may  be  annealed,  but  it  is  es- 
that  the  steel  shall  contain  a  certain 
of  carbon,  in  order  that  it  may  be  ca- 
being  hardened  and  tempered.  If  steel 
1  to  a  red  heat  and  is  then  allowed  to 
•y  slowly,  it  becomes  relatively  soft,  so 
an  be  filed  and  turned  in  a  lathe.  This 
is  called  "annealing,"  and  it  has  usually 
Id  that  the  slowness  of  the  cooling  is 
sntial  thing  in  the  softening  process, 
s  excellent  reason  for  believing,  how- 
at  the  exact  temperature  to  which  the 
exposed  before  it  is  cooled  has  a  much 
influence  than  the  rapidity  of  the  cool- 
has  been  shown,  for  example,  by  the 
es  of  Brinel,  Tschernoff,  Le  Chatelier, 
idsdale,  Stead  and  others  that  steel  which 
tired  a  dangerously  crystalline  character 
mealing  for  a  long  time  at  too  low  a 
ture  in  a  slightly  oxidizing  atmosphere, 
i  long  continued  heating  at  high  tem- 
s,  may  have  its  original  structure  and 
es  restored  by  the  simple  artifice  of 
it  to  a  certain  critical  temperature 
is  about  1,600°  F.),  and  then  allowing  it 
the  rate  of  cooling,  in  this  case,  being 
*  of  comparative  unimportance.  Steels 
metimes  be  had  which  do  not  need 
reatment  to  render  them  fit  for  use  in 


certain  classes  of  tools ;  the  tool  being  ready  for 
use  after  it  has  been  forged  and  allowed  to  cool 
by  natural  exposure  to  the  air.  In  general,  how- 
ever, a  tool  steel  must  receive  special  treatment 
in  order  to  fit  it  for  the  work  in  hand;  this 
treatment  being  given  after  the  tool  has  been 
forged  to  shape.  The  process  of  tempering  then 
consists  of  two  steps,  the  first  of  which  consists 
in  imparting  to  the  cutting  edge  of  the  tool  a 
degree  of  Hardness  that  is  too  great  for  the 
work  for  which  the  tool  is  to  be  used,  while 
the  second  step  consists  in  reducing  (or  atem- 
pering")  this  hardness,  until  it  attains  a  value 
that  experience  has  shown  to  be  satisfactory. 
The  tempering  of  an  ordinary  tool  may  be  de- 
scribed as  follows :  The  finished  tool  is  heated 
to  a  bright  red,  care  being  taken  to  have  the 
heat  extend  back  some  distance  from  the 
cutting  edge.  The  cutting  edge  of  the  tool  is 
then  immersed  in  water  to  a  slight  depth  and 
kept  there  until  it  has  cooled  sufficiently  to 
remain  wet  when  withdrawn  from  the  water. 
By  this  means  the  steel  is  rendered  exceedingly 
hard  throughout  the  chilled  part;  that  is,  in 
the  vicinity  of  the  cutting  edge.  If  it  were  used 
in  this  condition,  however,  the  edge  would  be 
too  brittle  and  would  be  likely  to  break  in 
service.  To  reduce  the  hardness  to  the  proper 
value,  the  tool,  immediately  after  being  with- 
drawn from  the  water,  is  brightened  up  near 
the  cutting  edge  with  a  piece  of  emery  cloth, 
or  in  some  similar  manner,  and  the  cleaned  area 
is  then  watched  while  the  heat  from  the  un- 
quenched  part  spreads  toward  the  cutting  edge. 
The  oxidization  of  the  steel,  as  the  edge  be- 
comes hotter  and  hotter  from  conduction,  causes 
a  play  of  color  to  become  visible,  which  serves 
as  an  index  of  the  temperature.  These  colors 
run  from  the  hot  portion  of  the  tool  toward 
the  quenched  cutting  edge.  In  the  order  in 
which  they  proceed,  they  may  be  described  as 
pale  yellow,  straw  yellow,  brownish  yellow,  light 
purple,  dark  purple  and  blue.  When  the  proper 
color  reaches  the  cutting  edge,  the  whole  piece 
is  again  ouenched,  and  the  tempering®  is  com- 
plete. The  colors  that  are  used  for  different 
implements  are  as  indicated  below: 

Very  pale  yellow  (about  430°  F.)  :  Steel- 
engraving  tools,  turning  tools,  hammer  faces, 
planer  tools,  wood-engraving  tools. 

Straw  yellow  (about  460°  F.)  :  Dies,  taps, 
drills,  punches,  reamers. 

Brown  yellow  (about  500°  F.)  :  Gouges, 
plane  irons,  twist  drills,  cooper  tools,  wood- 
boring  cutters. 

Light  purple  (about  530°  F.)  :  Augurs,  sur- 
gical instruments,  cold  chisels,  edging  cutters. 

Dark  purple  (about  550°  F.)  :  Axes,  gim- 
lets, needles,  hack-saws,  screwdrivers,  springs, 
wood  saws. 

Some  tools  are  of  such  a  shape  that  they 
cannot  be  tempered  in  the  manner  here  de- 
scribed, but  must  have  their  temper  •drawn* 
to  the  desired  color  by  reheating  the  piece  be- 
tween hot  iron  plates,  or  in  a  hot  iron  ring. 
Springs  are  often  tempered  by  a  different 
method,  known  as  *oil  tempering.*  In  carrying 
out  this  method,  the  piece  is  first  hardened  by 
heating  to  a  bright  red  heat  and  then  quenching 
by  plunging  the  whole  piece  in  water  or  in  oil. 
The  article  to  be  tempered  is  then  wetted  with 
oil  and  gradually  and  uniformly  heated  until 
the  oil  upon  it  blazes  up,  when  the  piece 
is  again  quenched  in  the  oil.    This  process  of 
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heating  to  the  ignition  point  of  the  oil  and  then 
quenching  is  repeated  until  it  has  been  per- 
formed three  times,  after  which  the  piece  is  said 
to  be  "oil  tempered,11  and  is  ready  for  use. 

In  the  early  days  of  steel-working  in  the 
United  States,  it  was  common  to  import  water 
in  casks  from  ShetVield,  Kugland,  for  hardening 
and  tempering  purposes,  as  it  was  believed  that 
there  is  some  special  virtue  in  the  water  that 
had  been  usid  for  so  long,  and  with  such 
eminent  success,  in  that  city.  There  was  prob- 
ably little  or  no  foundation  for  this  belief,  and 
yet  it  is  known  that  substances  that  may  be  in 
solution  in  the  water  that  is  used  for  quenching 
often  have  an  important  influence  upon  the 
product.  Many  artisans  dissolve  salt  or  cyanide 
of  potassium  in  the  water  that  they  use  for  this 
purpose,  and  there  is  considerable  ground  for 
the  lielief  that  such  dissolved  substances  do 
exert  an  influence  upon  the  character  of  the 
product,  which  is  out  of  all  apparent  proportion 
to  the  strength  of  the  solutions  containing  them. 
In  particular,  it  may  be  noted  that  there  is  a 
deeply-rooted  belief  among  blacksmiths  and 
other  artisans  who  work  with  metals  that  a 
piece  of  steel  cannot  l>e  hardened  by  heating  it 
and  then  quenching  it  in  water  that  contains 
soap,  even  in  small  amounts. 

The  art  of  tempering  cannot  be  adequately 
presented  in  a  short  article,  and  those  who  are 
skilled  at  it  maintain  (probably  quite  justifiably) 
that  the  only  way  to  learn  it  is  by  actual  ex- 
perience in  the  shop.  Different  steels  may 
require  radically  different  treatment,  and 
special  implements  (razors,  for  example)  may 
call  for  years  of  study  before  they  can  be  tem- 
pered satisfactorily. 

Allan  D.  Risteen. 

TEMPEST,  The.  Although  certain  inter- 
nal evidence,  notably  the  verse-test,  has  caused 
most  scholars  to  believe  that  *Thc  Winter's 
Tale*  was  the  last  of  Shakespeare's  plays, 
there  will  always  be  reason  in  thinking  that 
'The  Tempest*  (written  in  1610  or  1611)  best 
rt presents  the  final  mood  of  Shakespeare  as 
he  turned  from  the  writing  of  his  plays  to 
the  la>t  years  of  his  life  in  Stratford.  It  is 
certainly  one  of  the  group  of  romantic 
comedies  which  Shakespeare  wrote  after  the 
completion  of  his  tragedies;  and  in  the  char- 
acter of  Pro.spero  we  are  warranted  in  seeing 
an  ad  tun  I  ■  ration  of  Shakespeare's  personality  as 
he  looked  out  upon  (he  world  from  the  heights 
of  his  later  >ears.  He,  like  Prospcro,  broke 
his  wand  and  buried  his  liook  deeper  than  did 
ever  plummet  sound.  After  all,  while  life  may 
I  e  tragical  as  preM-ntcd  in  the  series  of  plays 
from  'Manila*  to  'Tiinun  of  Athens.'  it  is 
aNo  ft j II  of  Miiishinr  and  humor  and  the  for- 
giveness of  enemies  and  the  reconciliation  of 
the  loici-s  of  good  a  lit  I  evil.  'The  Tempest* 
is  such  a  iepn  seutaiion  ot'  life.  While  some  of 
the  scenes  of  the  play  suuge^t  definitely  Milan 
.uul  Naples,  Tunis  and  the  intervening  Medi- 
terranean Sea.  the  enchanted  island  upon 
which  l'ro^pcro  lived  is  on  none  other  than 
the  uncharted  deep  that  voyagers  were  bring- 
ing within  the  compass  of  man's  imagina- 
tion. In  the  L'rotesque  figure  of  Caliban,  the 
mu^ir  of  l'ro^peio  and  the  spirit -like  world 
of  Ariel,  then-  is  tin-  atmosphere  of  the 
strange  world  that  stood  out  in  definite  con- 
trast  with  the   fixed   limits  of    the   European 


world.      More    particularly,    Shak 
indebted  to  the  story  of  a  fleet  oi 
had  set  out  from  England  in  16W.  t 
in    the    Bermudas    a    few    wee 
finally  reached  the  newly-establ 
Virginia.     While,   as   has   been 
might    have    heard     from     retui 
stories  of  this  wreck  and  of  1 
penings  in  the  New  World,  he  w«» 
indebted    to    Silvester    Jourdan's    *' 
covery  of   the   Bermudas,*   published 
Professor  Aldcn  has  recently  made 
contention   that   the   real    source   fa. 
scription  of  the  storm  and   for  the 
that    take    place    upon    the    stra 
found  in  a  letter  written  by  WiL. 
dated  15  July  1610,  and  which.  th< 
lished  until  1625,  was,  from  contt 
dence,  seen  by  Shakespeare.    The 
between  the  play  and  the  letter  art 
ing  and  certainly  tend  to  show  that 
indebtedness  to  contemporary  sown 
greater  than  has  been  generally  supyvvci 
ideal    commonwealth    suggested    bV    C 
while     based     upon     Florio's     trai 
Montaigne's   essays,   a   new    edition  «■ 
was   published   in    1610,   bears   a 
semblance  to  conditions  in  the  Yikguw 
as  portrayed  in  the  letter. 

However  far  one  may  go  in  the  ace 
of  these  parallels,  the  play  is  none        1 
creation  of  Shakespeare's  genius.     . 
lacking  in  the  perfect  technique  of  * 
plays,  and  especially  in  the  closene»  i 
matic  structure,  it  is  a  great  poem  and  > 
itself   to  allegorical   interpretation  as 
of  the  plays.     Caliban  is  a  monui 
sentation  of  a  primitive  type  of  limu 
joicing    in    unrestricted    freedom    anu 
saturnalia  of  license.     Ariel,  more  thai 
represents  the  spiritual  forces  of  natun 
the   domination   of   superior   wisd 
the    service   of    man.     Prospero,   uuua 
magical  art  and  in  his  intellectual  and  I 
greatness,  is  an  anticipation  of  the  " 
victory  of  man  at  his  best  over  all 
of  the  world.    There  is  no  greatck   i 
of    Shakespeare    than    the    words 
Prospcro,  looking  out  from  the  sertu- 
which  he  has  reached,  expresses  the 
truth  about  man  and  the  universe: 

"We  arc  such  stuff 
As  dream*  are  made  on.  and  oar  tittle  0 
Is  mundrd  with  ■>  sleep.** 

Edwiw 
TEMPLAR,  Knights,    See  1L 

TERNITY,    THE. 

TEMPLE,     Frederick,     I 

archbishop    of    Canterbury:    b.    w 
Ionian   Islands  30  Nov.   1821 ;  d.   &.-- 
Dec.  1002.    He  was  the  son  of  an 
officer   who   died   while  he   was   « 
under  his  mother's  care  was  well  < 
youth,  so  that  he  obtained  a  cdoaU^ 
Oxford  and  was  elected  Fellow 
his  college.     After  his  ordination 
took  charge  of  Kneller  Hall.  T  wid* 
from  1848  to  1858  was  school  insp 
latter  year  he  was  made  headmaskca  — 
and  became  one  of  the  most  powe- 
tlut'iitial    successors   of    Arnold    1 
tion  of  'Kssavs  and  Reviews,1  in  < 
Temple   led  off   with    <Thc  E 


TEMPLE 


407 


>  roused  a  storm  of  acrimonious  con- 
y,  but  did  not  shake  confidence  in  the 
ister    of    Rugby,    who    was    appointed 

of  Exeter  in  1869,  was  translated  to 
i  in  1885  and  succeeded  Archbishop  Ben- 

1896.     Equally  as  schoolmaster  and  as 

he  was  a  strict  disciplinarian,  an  un- 
worker,  a  blunt,  just  and  sincere  man 

plainness  of  address  did  not  obscure 
ssivc  learning  with  which  his  mind  was 
The  great  controversial  storms  of  the 
r  had  spent  their  fury  in  the  English 
i  before  he  reached  the  primacy,  but 
cumbency  was  not  uneventful.  The 
rian  movement  was  in  its  last  phase  of 
m,  and  Temple  handled  ritualists  with 
;s  and  moderation.  He  took  part  in  the 
i  diamond  jubilee  (1897)  and  in  1902 
the  crown  on  the  head  of  her  successor, 
-kings  are  ( Sermons  in  Rugby  Chapel  * 
impton  Lectures  for  1884  on  (The  Rela- 
;tween  Religion  and  Science,*  of  which  it 
:  said  that  they  were  up  to  the  standard 

previous    lecturers   and    were    not   un- 

of  the  future  primate  of  All  England, 
ed  in  harness,  never  recovering  ^  from 
ort  he  made  in  a  strong  appeal  in  the 

of  Lords  uttered  in  favor  of  the  public 
on  bill. 

MPLE,  Oliver  Perry,  American  law- 
d  author:  b.  Green  County,  Tenn.,  27 
120.  He  was  graduated  from  Washing- 
liege,  Tenn.,  in  1844,  and  admitted  to  the 
1846.  He  was  a  Union  leader  in  East 
see  during  the  Civil  War;  was  a  chan- 
of  Tennessee,  1866-78,  and  retired  from 
•  in  1881.  His  publications  include  *The 
inter,*  (The  Cavalier  and  the  Puritan) 
;  (Union  Leaders  of  East  Tcnnessee) 
,  etc. 

MPLE,  Richard  Carnac,  English  civil 
:  and  antiquary:  b.  Allahabad,  India,  15 
850.  He  was  educated  at  Cambridge 
sity.    He  served  in  the  Burma  War  1887— 

received  a  medal  for  bravery.  From 
I  he  was  engaged  by  the  Indian  govern- 
o  raise  and  fit  out  volunteer  regiments, 
is  published  (Wide  Awake  Stories* 
;"  'Legends  of  the  Panjab*  (1883-90), 
d  is  a  member  of  philological  and  other 

societies. 

MPLE,  Sir  William,  English  states- 
>.  London.  1628:  d.  Moor  Park,  Surrey, 

1699.  He  was  educated  at  Cambridge, 
ix  years  on  the  Continent  and  returning 
•,  and  not  choosing  to  accept  any  office 
Cromwell,  occupied  himself  in  the  study 
ory  and  philosophy.  On  the  Restora- 
was  chosen  a  member  of  the  Irish  con- 
,  and  in  1661  was  returned  for  the 
of  Carlow.  The  following  year  he  was 
ted  one  of  the  commissioners  from  the 
Parliament  to  the  king,  and  removed  to 
i.  On  the  breaking  out  of  the  Dutch 
e  was  employed  in  a  secret  mission  to 
hop  of  Minister  which  he  executed  so 
o  the  satisfaction  of  the  ministers  that 
Allowing  year  he  was  appointed  resident 
ssels,  and  received  a  baronetcy.  With 
:t  he  concluded  the  treaty  between  Eng- 
lolland  and   Sweden    (February    1668), 

view  to  oblige  France  to  restore  her 


conquests  in  the  'Netherlands.  He  also  at- 
tended, as  Ambassador  Extraordinary,  when 
peace  was  concluded  between  France  and  Spain 
at  Aix-la-Chapelle,  and  subsequently  residing 
at  The  Hague  as  Ambassador,  enjoyed  the 
friendship  of  De  Witt,  and  also  of  the  Prince 
of  Orange,  afterward  William  III.  A  change 
of  politics  led  to  the  recall  of  Temple  in  1671, 
who,  refusing  to  assist  in  the  intended  breach 
with  Holland,  retired  from  public  business, 
and  employed  himself  in  writing  his  Observa- 
tions on  the  United  Provinces,*  and  part  of 
his  ( Miscellanies. }  In  1674  Temple  was  again 
Ambassador  to  the  States-General,  in  order  to 
negotiate  a  general  pacification.  Previously  to 
its  termination  in  the  Treaty  of  Nimeguen  (in 
1678),  he  was  instrumental  in  promoting  the 
marriage  of  the  Prince  of  Orange  with  Mary, 
eldest  daughter  of  the  Duke  of  York,  which 
took  place  in  1677.  In  1679  he  was  recalled 
from  The  Hague,  and  shortly  afterward  was 
elected  to  represent  the  University  of  Cam- 
bridge in  Parliament.  In  1681  he  retired  from 
public  life  altogether.  He  was  on  friendly 
terms  with  William  III  who  occasionally  visited 
him.  (For  his  relations  with  Swift  see 
Swift,  Jonathan).  His  *  Memoirs }  are  import- 
ant as  regards  the  history  of  the  times,  as  are 
likewise  his  ( Letters,*  published  by  Swift  after 
his  death.  His  <  Miscellanies*  consist  of  essays 
on  various  subjects:  <Gardening,>  <The  Cure 
of  the  Gout,*  ( Ancient  and  Modern  Learning1 
(which  provoked  much  controversy  at  the 
time),  c Health  and  Long  Life,*  <Different 
Conditions  of  Life  and  Fortune,*  < Introduc- 
tion to  the  History  of  England, *  < Poems  and 
Translations,*  etc.  Consult  Courtenay,  <Life  of 
Temple  *  (1836)  ;  Macaulay*s  ( Essay *  and  For- 
ster,  <Life  of  Swift>  (Vol.  I,  1875). 

TEMPLE,  Tex.,  city  in  Bell  County,  on 
the  Gulf,  Colorado  and  Santa  Fe  and  the  Mis- 
souri, Kansas  and  Texas  railroads,  about  220 
miles  northwest  of  Galveston,  and  35  miles 
southwest  of  Waco.  It  was  founded  in  1882 
by  the  Gulf,  Colorado  and  Santa  Fe  Railroad, 
and  was  chartered  as  a  city  the  same  year.  It 
is  in  an  agricultural  and  stock-raising  region 
and  has  considerable  manufacturing  interests. 
The  chief  manufacturing  establishments  are 
agricultural-implement  works,  cottonseed-oil 
mills  and  cotton  compresses,  flour  mills,  chew- 
ing gum  and  candy  factory  and  lumber  mills. 
The  city  has  handsome  churches,  public  and 
parish  schools,  Saint  Mary's  Academy,  two 
kindergartens,  a  business  college,  three  large 
hospitals  and  a  public  library.  The  four  banks 
have  a  combined  capital  of  $580,000.  Pop. 
10,993. 

TEMPLE,  London,  England,  a  district  of 
the  city  lying  between  Fleet  street  and  the 
Thames,  and  divided  by  Middle  .Temple  Lane 
into  the  Inner  and  the  Middle  Temple,  belong- 
ing to  separate  societies  (see  Inns  of  Court), 
each  with  its  hall,  library  and  gardens.  The 
name  is  derived  from  the  Knights  Templars, 
who  had  their  headquarters  in  England  here. 
The  two  temples  are  separated  by  a  wall  from 
the  rest  of  the  city,  and  have  entrance  gates 
which  are  closed  at  night.  The  district  is  oc- 
cupied, with  few  exceptions,  exclusively  by 
barristers  and  solicitors.  In  former  times  the 
members  of  the  Temple  were  famous  for  the 
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masques,  revels  and  banquets  which  they  save 
in  their  halls.  To  these  entertainments  there 
are  many  allusions  in  the  old  poets;  kings  at- 
tended them,  the  benchers  joined  in  them  and 
directed  the  students  to  dance.  Among  famous 
mcml»crs  of  the  Temple  have  been  Beaumont, 
Sir  Walter  Raleigh,  John  Ford,  Wycherley, 
Congrcvc,  Cow  per,  Blackstone,  Sheridan,  Coke, 
Littleton,  Clarendon,  Somers  and  Eldon.  Gold- 
smith and  Johnson  had  chaml»ers  here,  and 
here  Charles  Lamb  was  born  and  passed  the 
first  seven  years  of  his  life. 

TEMPLE,  a  name  applied  in  religious  his- 
tory particularly  to  the  temple  built  by  Solo- 
mon at  Jerusalem  as  a  House  of  the  Lord,  and 
to  the  temples  which  succeeded  it.  more  espe- 
cially the  magnificent  structure,  erected  by 
Herod  the  Great,  which  is  often  mentioned  in 
the  New  Testament.  Solomon's  Temple  was 
built  with  the  aid  of  an  architect  and  skilled 
workmen  from  Phoenicia.  The  temple  was  an 
oblong  stone  huilding,  60  cubits  in  length,  20  in 
width  and  30  in  height.  On  three  sides  were 
corridors,  rising  above  each  other  to  the  height 
of  three  stories,  and  containing  moms  in  which 
were  preserved  the  holy  utensils  and  treasures. 
The  fourth  or  front  side  was  open,  and  was 
ornamented  with  a  portico,  10  cubits  in  width, 
supported  by  two  brazen  ni liars,  Jachin  and 
lioaz  (stability  and  strength).  The  interior  was 
divided  into  the  most  holy  place  or  oracle,  20 
cuhits  long,  which  contained  the  ark  of  the 
covenant,  and  was  separated  by  a  curtain  or 
veil  from  the  sanctuary  or  holy  place,  in  which 
were  the  golden  candlesticks,  the  table  of  the 
shew-bread,  and  the  altar  of  incense.  The  walls 
of  both  apartments  and  the  roof  and  ceiling  of 
the  most  holy  place  were  overlaid  with  wood 
work,  skilfully  carved.  None  but  the  high- 
priest  was  permitted 'to  enter  the  latter,  and 
only  the  priests  devoted  to  the  temple  service 
the  former.  The  temple  was  surrounded  by  an 
inner  court,  which  contained  the  altar  of  burnt- 
offering,  the  brazen  sea  and  lavers,  and  such 
instruments  and  utensils  as  were  used  in  the 
sacrifices,  which ^  as  well  as  the  prayers,  were 
offered  here.  Colonnades,  with  brazen  gates, 
separated  this  court  of  the  priests  from  the 
outer  court,  which  was  likewise  surrounded 
by  a  wall.  This  temple  was  destroyed  about 
$86  B.C.  by  the  Assyrians,  and  after  the  return 
from  the  Babylonish  captivity  some  70  years 
later,  a  second  temple  of  the  same  form,  but 
much  inferior  in  splendor,  was  erected.  Herod 
the  Great  rebuilt  it.  beginning  the  work  about 
20  n.t\,  of  a  larL'iT  mzc.  surrounding  it  with 
four  courts,  ri*niL'  above  each  other  like  tcr- 
rarr*  This  beir.t:  the  temple  «»f  the  time  of 
<  hii*!  pin.M-*-i  *  i!ii.i!  lntiTiM.  The  lower 
conn  w.i*  -oil  (libit*  *(|nare,  on  three  sides  sur- 
ruiir.iled  '■>  a  double,  .tficl  on  the  fourth  by  a 
triple  io\\  ot  milium*  .iml  wa*  oiled  the  court 
•  ■i"  the  <iii)lile>,  because  individuals  of  all  na- 
i  cm*  \wre  admitted  into  it  indiscriminately. 
\  hii.b  wall  separated  the  court  of  the  women, 
I.v;  cubits  square,  in  which  the  Jewish  female* 
.i«  Mm  bled  t«»  perform  their  devotion*,  from  the 
our:  -it  the  (iciitile*.  I'rom  the  court  of  the 
wniiuM  15  *up*  led  t"  the  oun:  ot  ;he  temple, 
which  w.i*  i:ic:>i*ed  !-\  a  colonnade,  and  divided 
by  ti  !I:*-v.  i.ik  sii'i.  tin  nun  of  the  |ewi*h 
men  and  :l.i  ci-u::  .>•"  ;h(  priest*  In  the  mid- 
dle. i'l   thi>  i-iici-<*ute  -t 1  the  temple,  of  white 


marble  richly  gilt,   100  cubits  long  and  i 
and  60  cubits  high,  with  a  porch  100  cu 
and  three  galleries  like  the  first  teraj 
it   resembled   in   the   interior,   except 
most  holy  place  was  empty,  and  the 
Herod's  temple  was  double  the  he      &  &..  . 
mon's.     Rooms  appropriated  for  «»• 
poses  filled  (he  upper  story  above  U  ■«* 
the  inner  temple.     This  edifice  was  desti 
by  the  Romans  in  70  a.d.,  and  for  many 
turies  the  long-consecrated  height  has  bee 
cupicd  by  the  Mosque  of  Omar. 

The   Egyptians,   Greeks,   Romans.  ] 
and  other  ancient  nations  had  temples  ■« 
worship  of  their  gods,  and  the  Mexicans 
Peruvians,  at  the  time  of  the  arrival  ol 
Spaniards   in    the    New    World,   had  n 
temples.    On  the  sacrificial  plat f on      of, 
temples  thousands  of  victims  pe         u  . 
The  Greek  and  Roman  temples  »uc,  a»  « 
models  of  architectural  grandeur  and 
The  w'ord  "temple*  is  sometimes,  but  not* 
applied  to  Christian  places  of  worship  as  a 
cial  designation,  although  frequently  used 
figurative   sense.     The   Mormons   designs 
"The   Temple,*   the   large   structure  in  l 
they  worship  at  Salt  Lake  City.    Consult 
gusson,    James,    (The    Temple    of    the   J 
(1878);  Smith.  G.  A..  'Jerusalem'  (1908). 
ARfiirm-rt'KK. 

TEMPLE,   Order   of   the.     See   ( 

Royal. 

TEMPLE    BAR,    London.     England 
arched  gateway  which  formerly  stood  bet 
Fleet  street  and  the  Strand,  and  divide* 
city  from  the  liberty  of  Westminster. 
London).   It  was  a  structure  of  the  Coi 
order,  designed  by  Sir  C.  Wren,  and  U* 
1670  of  Portland  stone.    Over  the  gatewa 
the  east  side,  were  statues  of  Queen  El 
and  James  I:  and  on  the  west  side,  of  L* 
I  and  II.     The  heads  of  persons  execute 
high  treason  were   formerly  exhibited  on 
gate.     Here,  also,  on  particular  occasions 
corporation     of     London     received    the 
family,  the  heralds'  proclamations,  or  an} 
tinguished  visitors.     When  the  sovereign 
in  state  the  lord-mayor  here  delivered  to 
the  sword  of   state,  which  was  retu      i 
after  this  he  rode  bareheaded.  immcuM 
front    of    the    royal    procession.      As   tlte 
seriously    obstructed    a   crowded    thorc 
it    was    removed    in    1878,    its   site   no*, 
marked   by    the   heraldic   monster,   a   *? 
The   gate   has    been    re-erected    at   *! 
Park,  C  Tie  shunt. 

TEMPLE   UNIVERSITY,  an 

of  higher  learning  founded  at   Phila** 
1.SS4  by  Russell  H.  Con  well,  pastor  of  v* 
tist  Temple.     It  was  chartered  by  the  ! 
INKS,  and  empowered  to  grant  degTces 
its  n.nne  being  changed  from  Temple  1\h 
Temple  I'niversity  in  1CJ07.     It  was  d 
ntTcr  instruction   to  young  men  whos*. 
linn*  kept    them   busv  during  the  day,  «■ 


tir-t   only  evening   instruction   was  ol 
lN'M   a  day  M'hool  also  was  added.     TI 
IX  di -partment*  with  a  range  from  kintk 
.Hid  academic  to  the  highest  university  l 
ln*'n:i  :ion   i*  arranged  in  morning,  a 
.tiid  i  \  i  nun;  olas*e*  in  all  branches  exo 
.uk-    and    dentistry,    in    which    there  «« 
day   classes.     The   university  is   non-s 
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f  a  strongly  religious  atmosphere,  and 
shes  a  notable  work  in  assisting  those 
lid  not  otherwise  obtain  high  educa- 
lvantages.  In  1918  there  were  521  in- 
;;  2,192  students  attending  and  306  with 
rs. 

>0  (time),  in  music,  the  relative  rate 
uient  or  degree  of  quickness  with  which 
of  music  is  to  be  executed.  The  de- 
time  are  indicated  by  certain  words 
ento  (slow),  adagio  or  largo  (leisurely) 
(walking  pace),  allegro  (gay  or  quick), 
rapid),  prestissimo  (very  rapid),  etc. 
7  is  the  proper  time.  (See  Music), 
d  is  also  used  in  chess  to  indicate  the 
f  a  move,  especially  when  the  move  is 

[PORAL    BONE       See    Anatomy; 

>ORAL  POWER  (of  the  Pope). 
^pression,  in  its  generally  received  sig- 
i,  is  understood  the  sovereign  civil  rule 
/as  exercised  by  the  popes  over  the 
:  the  Church  with  varying  vicissitudes 
:  middle  of  the  8th  century  down  to  the 
0,  when  the  last  remnant  of  the  papal 
as  annexed  to  the  United  Kingdom  of 

formal  establishment  of  the  temporal 
ates  from  the  year  754,  when  Pepin, 
the  Franks,  bestowed  upon  Pope 
II  (who  had  sought  his  aid  against  the 
>n  of  the  Lombards)  independent  sov- 

over  some  20  cities,  thus  constituting 
is  henceforth  known  as  the  state  or 
ly  of  Saint  Peter.  Though  apparently 
:parture  —  one  possibly  unlooked  for  on 
of  the  Pope  himself  —  this  addition  of 
ral  to  the  spiritual  rule  of  the  bishop. 

was  in  reality  but  the  natural  outcome 
xisting  civil  and  political  conditions, 
these  may  be  mentioned  the  fact  that 
tan  Church  was  already  in  possession 
rous  and  extensive  landed  estates  or 
ies  situated  for  the  most  part  within 
ds  of  the  Italian  peninsula,  and  which 
it  rolled  or  administered  by  the  popes 
their  agents. 

state  of  things  had  gradually  developed 
ry  early  beginnings,  for  we  find  that 
ing  the  period  of  the  persecutions,  the 
lrcn  of  Rome  (whether  organized  le- 
a  burial  society,  or  simply  as  a  body 
*t  holding  property  under  the  general 

the  empire)  possessed  not  only  the 
neteries  now  known  as  the  Catacombs, 

other  property,  as  is  clear  from  the 
Milan.  By  a  law  of  321,  the  Emperor 
ine  granted  to  all  persons  capable  of 
i  will  the  right  to  bequeath  property  to 
:ch,  and  he  himself  gave  an  example 
jsityin  this  respect  by  endowing  munif- 
le  various  basilicas  of  Rome.    Similar 

in  one  form  or  another  were  made  by 
Christians  throughout  the  empire,  one 
incipal  uses  to  which  the  property  thus 

was  applied  being  to  relieve  the  dis- 
asioned  by  the  depredations  of  the  bar- 
A'ho  began  to  overrun  Italy  from  the 
r  of  the  5th*  century.  In  this  way  the 
Jhurch  had  become  very  wealthy,  and 
s  were  already  great  landed  proprie- 
ning   vast   estates  in   various  parts  of 


Italy  and  elsewhere  long  before  any  form  of 
political  papal  sovereignty  had  been  thought  of. 
Meanwhile,  through  the  favorable  legislation 
of  the  Christian  emperors,  the  pol:tical  role  of 
the  popes  and  of  bishops  in  general,  was  assum- 
ing an  ever-growing  importance.  The  bishop  of 
a  city  was  not  only  the  official  protector  of  the 
poor,  of  prisoners  and  of  slaves ;  he  had  also  in 
virtue  of  his  office  a  voice  concerning  various 
points  of'  civic  administration.  Even  in  pro- 
vincial affairs  he  enjoyed  important  rights  and 
privileges.  Thus,  among  other  things,  we  find 
that  appeal  could  be  made  from  the  decision  of 
an  imperial  magistrate  to  the  tribunal  of  the 
bishop.  Such  being  the  political  status  of  bish- 
ops generally,  it  is  easy  to  understand  that  the 
powers  granted  to  and  exercised  by  the  Roman 
pontiffs  were  still  more  extensive.  To  them,  in 
particular,  recourse  was  had  against  the  exac- 
tions of  the  rapacious  Byzantine  governors  who 
ruled  in  the  different  Italian  provinces,  and  in 
this  connection,  as  well  as  in  other  ways,  the 
vigilant  protection  of  the  popes  proved  bene- 
ficial to  the  people.  It  must  be  remembered' 
that  during  this  period  the  civil  and  political 
situation  throughout  the  peninsula  was  in  a  con- 
dition bordering  on  the  chaotic  The  chronic 
state  of  unrest  and  insecurity  which  resulted 
from  the  incursions  of  the  barbarians  and  the 
deplorable  inefficiency  of  the  imperial  adminis- 
tration, made  the  interference  of  the  popes  in 
civil  matters  a  real  practical  necessity.  Theirs 
was  the  only  authority  that  commanded  gen- 
eral respect,  and  the  common  weal  demanded 
that  they  should  look  after  the  material  as  well 
as  the  spiritual  interests  of  their  flock.  That 
such  was  the  true  condition  of  affairs  is  amply 
shown  forth  in  the  papal  correspondence  of  the 
time,  especially  in  the  letters  of  Gregory  the 
Great  (590-604).  It  is  also  worth  noting  that 
though  they  had  ever-growing  reasons  to  be 
dissatisfied  with  Byzantine  rule,  the  popes  (even 
those  who  succeeded  Gregory)  continued  to 
remain  faithful  to  the  idea  of  a  world-wide 
Christian  empire,  and  exercised  their  influence 
to  maintain  in  Italy  its  authority  and  prestige. 
But,  as  is  well  known,  many  of  the  emperors 
of  that  period  were  more  preoccupied  with 
theology  than  with  matters  pertaining  to  civil 
administration,  and  their  repeated  attempts  to 
impose  upon  the  bishops  of  the  West  subtle 
formulas  of  orthodoxy  led  to  frequent  conflicts, 
in  some  of  which  popes  were  violently  dragged 
away  to  prison  or  death.  Thus  Silverius  and 
Vigilius,  Pelagius  and  Martin  became  the 
victims  of  imperial  tyranny.  On  the  refusal  of 
Sergius  I  to  accept  the  decrees  of  the  Emperor 
Justinian  II  the  latter  commanded  the  proto- 
spatharius  Zachary  to  arrest  the  Pope  and  bring 
him  a  prisoner  to  Constantinople,  but  the  pub- 
lic spirit  in  Italy  was  already  in  revolt  against 
this  arrogant,  high-handed  policy,  and  the  army 
interfered  to  prevent  the  execution  of  the  im- 
perial mandate.  Again,  in  727,  Leo  the  I  saurian 
sent  his  edict  against  the  use  of  images  to  Pope 
Gregory  II  with  orders  for  his  deposition  in 
case  he  should  refuse  to  comply.  Gregory  re- 
sponded by  denouncing  the  edict  and  excom- 
municating the  exarch;  again  the  soldiers  arose 
in  his  defense,  and  the  efforts  of  the  imperial 
officers  to  carry  out  their  instructions  cost  them 
their  lives.  In  733  the  emperor  confiscated  all 
the  Church's  estates  in  Sicily,  Bruttium,  Lu- 
cania,  Calabria  and  Naples;  others  were  con- 
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fiscatcd  by  the  Lombards,  and  no  security  re- 
mained even  for  the  inhabitants  of  Rome.  The 
empire  was  unable  to  defend  its  subjects  — 
worse  than  that,  it  even  oppressed  and  plundered 
them.  The  only  refuge  left  to  the  Romans  and 
their  spiritual  as  well  as  actually  temporal 
head  was  to  seek  the  aid  of  the  friendly  king 
of  the  Franks.  It  is  not  clear  whether  Pope 
Stephen  II  in  taking  this  step  had  already  in 
view  the  establishment  of  a  civil  principality 
under  his  own  rule  or  not,  but  be  that  as  it 
may,  just  then  the  relations  between  the  papacy 
and  the  emperor  were  further  strained  by  the 
publication  of  a  fresh  edict  against  the  use  of 
images  emanating  from  a  synod  of  Constanti- 
nople. A  continuation  of  the  old  regime  seemed 
no  longer  possible,  the  army  of  Pepin  arrived  in 
Italy  in  the  summer  of  754,  and  the  independent 
state  of  Saint  Peter  was  established,  with  the 
Pope  as  its  civil  ruler,  in  the  same  year.  In 
view  of  the  circumstances,  it  may  be  truly  said 
that  this  distinction  was  bestowed  upon  the 
bishop  of  Rome  in  recognition  of  a  twofold 
prerogative,  namely,  his  prestige  as  head  of  the 
Church  and  defender  of  orthodqxy  against 
Eastern  aggression,  and  his  character  of  na- 
tional benefactor. 

The  papal  dominion  as  constituted  by  the 
grant  of  Pepin  comprised  the  cities  of  Ravenna, 
Rimini,  Pesaro,  Fano,  Casena,  Forli  Comma- 
chio  and  15  other  towns.  In  1053  the  duchy 
of  Benevento  was  annexed,  and  hctween  that 
period  and  the  end  of  the  13th  century  the  au- 
thority of  the  Roman  See  was  acknowledged  by 
many  other  free  towns  in  Italy.  In  12/8  the 
Emperor  Rudolf  I  confirmed  the  acquisitions 
made  thus  far,  defined  the  boundaries  of  the 
papal  states,  and  recognized  the  Pope's  exclu- 
sive authority  over  them  by  absolving  the  in- 
habitants from  their  oath  of  allegiance  to  the 
empire.  The  papal  dominion  then  included  Pe- 
rugia, Bologna,  Hcrtinoro,  the  duchy  of  Spoleto, 
the  exarchy  of  Ravenna  and  the  marche  of  An- 
cona.  but  many  of  the  towns  were  more  or  less 
independent.  The  Romagna  was  annexed  at 
the  end  of  the  15th  centurv.    Under  Alexander 

VI  and  Julius  II  were  added  Facnza,  Parma, 
Placcntia  and  Reggio,  and  the  papal  states  re- 
ceived their  final  additions  in  the  17th  century, 
namely,  ITrbino,  Roneiglione  and  the  duchv  of 
Castro.  In  1797  the  Romagna  was  seized  by 
Napoleon  and  incorporated  into  the  Cisalpine 
Republic.  The  following  year  Rome  itself  was 
taken  by  the  French  and  the  papal  states  were 
erected  into  the  Roman  Republic.  Pius  VII 
regained  possession  of  his  states  in  1800,  but 
they  were  soon  retaken  by  the  French,  and 
finally  (1809)  incorporated  with  France,  Rome 
being  reckoned  the  second  city  of  the  empire. 
After  the  downfall  of   Napoleon    (1814)    Pius 

VII  returned  to  Rome  and  was  formally  rein- 
stated in  his  office  of  temporal  ruler  by  the 
treaty  of  Vienna,  mainly  through  the  friendly 
Mipport  of  the  non-Catholic  powers  Russia, 
Prussia  and  Filmland.  In  1830  a  rebellion  hiokc 
out  in  Ancona  and  Bologna,  the  reason  alleged 
by  the  insurgents  being  that  the  clerical  rule  in 
the  provinces  contrasted  too  unfavoraMv  with 
the  preceding  French  administration.  This  re- 
volt was  quelled  through  the  aid  of  Austria, 
but  another  uprising  occurred  soon  after,  and 
the  A  list  nans  took  occasion  thereby  to  occupy 
the  northern  legations,  while  at  the  same  time 
the  French  placed  a  garrison  in  Ancona.    Oc- 


casional minor  disturbances  occurred  l 
these  events  and  1848,  when  Pius  IX,  oa 
of  an  insurrection,  was  obliged  m  flee ' 
and  Rome  was  declared  a  rep       e.    1 
was  again  restored  to  power  tlirui 
intervention  of  France,  Austria,  J*. 
pies,  and  the  Austnans  occupied 
legations  or  Romagna  on  his  1      ui 
when  their  army  was  withdrawn.    . 
the  province   repudiated  its   allegiafau 
Pope  and  its  annexation  to  Sardinia 
claimed.     The   French  still  continue* 
Rome  in  subjection  to  papal  authority 
IX,  with  a  view  to  withstand  any  It 
croachments    upon  4iis    dominions,   ta 
army,  which  was  placed  under  the 
the  able  French  general,  Lamoric 
meantime  Garibaldi   and  his   follfrwc 
aim  was  the  political  unification  of 
states  under  the  rule  of  Victor  Emma 
conducting  a  successful  campaign  in 
Naples.    The  news  of  this  caused  an  > 
in  Urbino  and  the  Marches  in  favor  o 
Emmanuel.    The  Sardinian  troops  cam 
aid  of  the  insurgents  and  after  two 
with  the  troops  under  Lamoriciere  «.• 
the  latter  to  surrender  with  his  «** 
after  a  week's  siege  in  Ancona  ( 
revolted  provinces  of  Umbria,  Urbiuu 
Marches,  as  well  as  the  isolated  proi 
Benevento  and  Pontecorvo,  situated  w 
kingdom  of  Naples,  were  immediate!*' 
to    Sardinia.      Finally,    on   20   Dec 
French  troops  having  been  withdraw! 
count  of  the  war  with  Prussia,  Rome 
tered    practically    without    resistai     ' 
troops  of  Victor  hmmanucl,  and  tht 
of  temporal  power  disappeared.      Vn 
matiuel    having    been    proclaimed    lit 
•united  Italy,  took  up  his  residence  in  t 
palace  of  the  Quirinal  and  Pius  IX  i 
to  a  life  of  seclusion  (in  the  Vatican)  i 
ing  himself  as  a  prisoner  unable  to 
retreat    without    compromising   his   < 
head  of  the  Church,  or  even  giving  &.< 
riots  and  bloodshed.     He  never  ceasct 
test  emphatically  against  the  spoliabo 
rights  as  a  temporal  ruler  and  against 
encc  of  the  king  and  his  court  in  the  p 
Leo  XIII,  though  departing  in  many 
from  the  policy  of  his  predecessor,  m 
nevertheless  throughout  the  same  unc 
ing  attitude  toward   the  question  of 
poral  power,  and  the  same  policy  w? 
fastly  affirmed  by  his  successor.  Pius  i 
arc,  in  briefest  outline,  the  main  fact! 
ing  to  the  origin  and  history  of  this  ' 
tico-civil   institution.     It    is  beyond 
of  the  present  article  to  appreciate  o* 
the   motives   either  of    those    who  hi 
maintain    it    or   of    those    who   more 
directly   sought    its   abolition.     Still 
tinent  to  the  purpose  in  view  would  h- 
lation  on  the  probable  restoration 
in   the  future.     It  must  be  pranttu 
sidcring     the     present     political 
Kurope,  the  probability  of  a  resto 
temporal  power,   at  least   in  its  ai 
seems  rather  remote.     For  all  p       ■ 
and  purpose?  the  different  poweia 
a  fait  accompli  the  incorporation  u« 
dominion*  into  the  kingdom  of  It; 
on  the  other  hand,  it  still  remains  t 
state  of  affairs  has  never  yet  recent- 
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jrnational  ratification.  Furthermore, 
ssity,  or  even  the  utility,  of  such  a 
>n  is  a  point  concerning  which  there  is 
ble  divergence  of  opinion  even  among 
Catholics.  It  is  a  question  concerning 
authoritative  dogmatic  pronouncement 

formulated  by  the  Church;  however, 
and  unmistakable  attitude  of  the  popes 
t  cannot  be  looked  upon  by  Catholics 
?  than  deeply  significant.  All,  even  the 
a- montane,  must,  of  course,  admit  that 
ssion  of  a  temporal  sovereignty  is  not 
tial  prerogative  of  the  successor  of 
ler.  since  for  so  many  centuries  before 
itablished  the  Church  was  able  to  de- 
1  fulfil  so  efficiently  her  mission  in  the 
Yet  this  temporal  sovereignty  is  re- 
f  many  as  the  means  providentially  es- 

to  protect  the  necessary  independence 
Dpe  and  the  free  exercise  of  his  func- 
spiritual  head  of  the  Church.  Others, 
mitting    the    main    principle    involved 

that  the  Pope  should  be  free  in  his 
capacity)    take  a  somewhat  different 

the  case.     They  remind  us  that  ^he 

power  was  the  outcome  of  peculiar 

great  extent  abnormal  conditions.  It 
best  and  perhaps  the  only  solution  at 
,  and  for  centuries  afterward  of  a 
roblem,  partly  political,  partly  reli- 
it  at  the  same  time  it  is  not  proved  that 
conditions  been  otherwise  some  other 
i  papal  supremacy  just  as  satisfactory 
>t  have  developed.  But  be  that  as  it 
s  claimed  that  at  least  in  the  present 
d  political  conditions  of  the  Christian 
)  different  from  those  of  the  Middle 
e  desired  independence  in  spiritual 
:an   be   secured   without  imposing  on 

the  burden  of  a  temporal  as  well  as 
il  sovereignty.  When,  however,  it  is 
w  this  can  be  done,  no  very  clear  or 
»ry  answer  is  forthcoming.     It  is  plain 

nature  of  the  case,  as  well  as  from 
erience -r  notably  the  sojourn  of  the 
t  Avignon  —  that  to  have  the  Pope 
i  control  or  protection  of  any  secular 
dangerous  for  the  best  interests  of  re- 
f  the  head  of  the  Church  be  not  him- 
independent  sovereign,  it  is  hard  to 
a  situation  in  which  he  would  be  free 
lue  political  or  national  influence,  es- 
if   he   is   to   be   either   the   subject  or 

some  temporal  ruler.  It  is  for  a 
:ason  that  the  tounders  of  the  Ameri- 
blic  wisely  determined  that  the  seat  of 
al  or  federal  government  should  be 
ot  in  any  of  the  States,  but  in  a  sepa- 
pendent  district,  exempted  from  State 
>n,  thus  insuring  greater  freedom  of 
the  governing  body  whose  duty  it  is  to 
impartially  in  the  interests  of  the  en- 
n.  These  and  other  reasons  are  urged 
dvocates  of  the  temporal  power  and 
s  not  unreasonably  objected  that  dur- 
third   of   a   century   that   has   elapsed 

occupation  of  Rome  by  Victor  Ern- 
ie Pope  has  always  enjoyed  full  free- 
e  exercise  of  his  spiritual  jurisdiction- 
r  before  has  the  moral  influence  of 
y  been  so  powerful  and  far-reaching, 
answer  is  made  that  while  all  this  is 
e  is  nevertheless  no  sufficient  guaranty 
liberty  will  continue  to  be  granted  in 


the  future;  that,  moreover,  the  present  situa- 
tion of  the  papacy  is  certainly  abnormal,  and 
that  the  increase  of  moral  influence  is  due  in 
great  part  to  the  fact  that  the  popes  have  main- 
tained a  firm  attitude,  refusing  to  become  the 
allies  of  the  Italian  government.  Not  a  few 
are  of  the  opinion  that  in  the  present  political 
status  of  the  civilized  world  a  system  of  inter- 
national guaranties  would  be  a  much  more 
effectual  means  of  securing  for  the  Pope  the 
permanent  free  exercise  of  his  spiritual  juris- 
diction than  could  result  from  a  restoration  of 
the  temporal  power.  However  that  may  be,  the 
most  thoughtful  statesmen  allow  that  the  prob- 
lem is  complicated  and  delicate  —  that  no  solu- 
tion thus  far  arrived  at  or  suggested  is  free 
from  grave  practical  difficulties.  The  temporal 
power  of  mediaeval  and  later  times  was  cer- 
tainly not  without  grave  drawbacks  and  disad- 
vantages as  regards  the  interests  of  both  rulers 
and  subjects.  That  it  has  been  the  occasion  of 
many  evils  and  abuses,  that  it  has  often  been  a 
real  impediment  to  the  spiritual  efficiency  of 
the  papacy  few  impartial  students  of  history 
will  venture  to  deny;  yet  it  will  doubtless  be  as 
readily  admitted  that  being  given  the  circum- 
stances of  the  period  the  temporal  power  was 
a  most  useful,  even  necessary,  factor  in  the  evo- 
lution of  Christianity;  and  whatever  may  be 
thought  of  its  adaptability  to  future  contin- 
gencies it  will  not  be  a  matter  for  surprise  to 
find  that  so  many  are  still  convinced  of  its  per- 
manent necessity,  at  least  until  something  better 
shall  have  been  devised  to  meet  the  exigencies 
of  the  case,  and  shall  have  demonstrated  its 
superiority  by  actual  experience. 
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TEN    COMMANDMENTS.     See    Deca- 

LOGl'K. 

TEN  KATE,  Jan  Jacob  Ludewiik,  Dutch 
poet:  h.  The  Hague,  1819;  d.  1880.  Sec  Kate 
Jan  Jacob  I,u»i-:wiik  Tkn. 

TEN  THOUSAND  A  YEAR,  a  novel  bv 
Samuel  C.  Warren  (q.v.)  published  in  1841. 
This  story,  though  regarded  bv  critics  as 
** ridiculously  exaggerated  and  liable1  to  the  sus- 
picion of  being  a  satire  on  the  middle  classes," 
has  held  a  certain  place  in  fiction  for  more  than 
half  a  century.  The  plot  is  ingenious,  the  legal 
complications  are  managed  in  a  way  that  won 
the  admiration  of  accomplished  lawyers  and  the 
story  with  all  its  faults  contrived  to  arouse  and 
maintain  the  reader's  interest.  In  1902  it  was 
reissued  in  an  abridged  form  as  (Tittlcbat 
Titmouse.' 

TENACITY,  the  property  or  quality  of  re- 
sistance to  disrupting  force;  the  quality  by 
which  the  molecules  of  a  body  resist  either 
tensile  or  crushing  strain.  When  the  tenacity 
is  slight  the  object  may  be  brittle,  when  it  is 
great  it  adheres  together  firmly.  Compare 
Tensile.    See  Strength  of  Materials. 

TENAFLY,  N  J.,  borough  in  Bergen 
County,  16  miles  northwest  of  New  York,  on 
the  Erie  Railroad.  The  Happy  Land  and  Beth- 
more  summer  outing  homes  for  children  arc 
situated  here  as  well  as  the  Mary  Fisher  Home 
for  the  Aged.  It  is  a  residential  town,  form- 
ing a  suburb  of  New  York,  and  there  arc  manu- 
factures of  decorative  burlaps.     Pop.  3,050. 

TENAINO,  tc-ni'no.  Sec  Shahaptian 
Indians. 

TENANCY,  a  beneficial  interest  in  some 
form  of  real  property,  or  the  relation  of  the 
lessee  of  land  to  the  lessor  of  the  same.  This 
relation  may  be  established  without  that  the 
lessor  be  the  holder  in  fee  simple  of  the  realty 
in  question.  At  the  present  time  the  status  of  a 
tenant  is  usually  created  by  a  form  of  convey- 
ance known  as  a  lease ;  this  is  now  required  to 
be  in  writing  in  most  jurisdictions.  It  usually 
contains  covenants  or  stipulations  respecting  the 
use  to  which  the  realty  may  lie  put,  the  rent  or 
compensation  to  be  paid  the  lessor,  the  making 
of  repairs,  etc.  The  law  also  regulates  the  rela- 
tions of  the  tenant  to  his  landlord  in  some  im- 
portant respects.  Thus  the  tenant  is  protected 
against  eviction  by  the  landlord.  The  tenancy 
may  be  sub-leased  unless  there  is  a  restriction 
in  this  regard  in  the  lea>e.  A  surrender  or 
b reach  ot"  the  lease  terminates  a  tenancy.  See 
Landlord  and  Tin  \ni. 

TENANT.     See  Uint.  Law  of. 

TENANT-RIGHT,  in  British  law.  a  right 
powvsed  !>\  t  tic  -  ti  nam,  at  the  expiration  of  his 
ten. liny.  s"or  reimbursement  tor  improvements, 
and  often  of  con^idi  rablr  monetary  value  It  is 
I.irgcix  govc:nrd  in  Knclaixl  bv  Matun  .  T«  n- 
ant-rik'ht  pretaihd  in  some  pait>  of  Ireland  by 
iiMom  lor  man\  war-*,  ami  was  formally  in— 
corpora  ted  into  the  law  by  an  act  pa*>ed  in  1870.  ' 
It  is  ;»lsc.  applied  to  the  preference  given  ?o  old 
tenants  over  "Manner-  in  leases  from  the 
Chun  h.  the  <"iii\wi  or  corporations 

TENASSERIM.  te-mWe-rini,  India,  a 
marit:mi  dm-:o:i  ■•!  i.\wr  I'mtitm,  streichnik: 
in  a  naiT'w  •-•rip  i  r  •  -m  'he  Sal  win  River  3lK) 
mile>  si,n*li\\;,id  in:..  ;he   Malay  Peninsula,  be- 


tween   Si  am   and   the   Bay   of 
36,0H6  square  miles.     It  is  for  tuc  F 
a  mountainous  wilderness.     Within 
are  the  Mergui  Archipelago.     M 
chief  town  on  the  north  and  Tavuy 
tral  area.     The  chief  product   is 
the  mountains  are  rich  in  minerals, 
are   chiefly    Burmese   Buddhists.     ] 
1,400,000. 

TENCH,  a  small  cyprinoid  fish  (7 
garis),  familiar  in  European  fresh  ws 
peeially  slow-running  and  muddy  tvn 
color  is  a  greenish  olive,  tinted  wi 
hue;  the  average  length  about  12 
flesh  is  soft  and  rather  insipid. 

TENDA  PASS,  or  COL  I       ' 

Italy,  a  pass  of  the  Maritime  Alps,  r 
the   province   of    Cunco,    between    *« 
Limone,   on   the  carriage  road   fr 
Cuneo.     Its  highest  point  is  6,195 
sea-level. 

TENDER,  in  law,  a  formal  offer 
pensation  or  damages  made  in  a 
A  tender  may  be  made  through  «■■  , 
agent,  and  to  make  it  valid  the  ir       r 
actually  produced.     Making  a  ten«w 
the  effect  of  freeing  the  defender  £■• 
quent  expenses  if  the  tender  is  found 
A  tender  made  to  one  of  several  joint « 
is  held  as  made  to  all.    A  legal  tender 
legal  money  of  the  country,  originally 
to    coin,    but    extended    to    a u thorite 
money.    A  payment  in  foreign  notes  o 
dollars,  or  a  large  sum  in  bronze  pi 
not  a  legal  tender. 

TENDON,  or  SINEW,  a  band 

fibrous  tissues  by  which  a  muscle  is 
to  a  !>onc  or  other  hard  part.    Tendon 
posed   in   elastic  hands  or   layers 
rounded,  and  more  or  less  elongki 
very  much  flattened  and  membraneous, 
called     aponeuproses     and     sometin 
They  glide  smoothly  in  sheaths,  espev*- 
extremities;  in  some  cases  many  are  c 
in  a  single  sheath,  in  other  situations 
kept  in  place  by  an  annular  ligament. 
wrist  and  ankle.    One  of  the  most  rb] 
the  Achilles  tendon  (qv.),  at  the  heeL 
the  most  beautiful  contrivances  in 
body    is   the   manner   in   which   the 
flexor  tendons  in  the  fingers  stop 
middle  phalanx  and  divide  to  allow 
of  the  deep  flexor  to  pass  throu       iu 
minal  phalanx,  thus  securing  cow* 
beauty  of   shape,  with   freedom  aim  % 
motion.    Contractions  of  tendons  are  f 
remedied  bv  su  I  cutaneous  tenotomy; 
(q.v  )   is  also  benefited  by  the  divisiv 
tendon  of  the  stcrnomastoid  muscles. 
mation  of  the  tendon  sheaths,  or 
about  the  wrist  or  ankle  is  a  comniwi « 
ful  affection  usually  due  to  strain  or  « 
cise.     Rest  and  mild  counter  irritati 
principal  elements  in  the  treatment.    \ 
strain  of  a  tendon,  less  than  a  r 
a  sprain  (qv).     When  a  tendon  ■» 
cut    nature    makes    an    effort    to    r 
growing  or  depositing  new  tissue  in 

TENDRAC.     See  Tanrec 

TENEBRJE,  iu  the  Roman 
Church  the  matins  and  lauds  of  V 
Thursday  and  Friday  of  Holy  We 
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ceding  evenings.  The  ceremony  dates 
e  8th  century.  The  services  begin  with 
ed  candles  which  are  extinguished  one 

until  the  last,  which  is  hidden,  the 
neantime  being  darkened.  The  growing 
s  as  a  candle  is  extinguished  after  each 
'tokens  the  fading  light  of  the  world  as 
was  leaving  it,  while  the  light  of  the 
candle  brought  forth  at  the  end  of  the 
indicates  the  coming  resurrection  and 
ith  could  only  appear  to  triumph  over 

In  English  mediaeval  churches  24  can- 
re  used  at  the  service. 

FEDOS,  ten'e-dos,  Asia  Minor,  an 
i  the  yEgean  Sea,  off  the  Troas  Coast, 
ig  to  Turkey.  It  lies  at  the  entrance  to 
rdanelles,  hence  has  figured  in  naval 
ns  on  several  occasions.  It  is  six  miles 
three  miles  wide,  is  of  volcanic  forma- 
th  rugged  surface,  but  highly  fertile, 
ibrated  for  its  wine.    Pop.  5,000. 

IEMENT  HOUSE,  a  multiple  dwell- 
anged  for  the  occupation  of  several 
,  each  of  which  can  live  independently 
its  cooking  within  its  apartment.  The 
:finition  varies  somewhat  in  different 
In  New  York,  Philadelphia,  Washing- 
ffalo  and  other  cities,  it  is  such  a  house 
e  than  two  families.  In  Chicago,  Boston 
tit  Louis  the  line  is  drawn  at  more  than 
imilies.  Tenement  house  is  a  generic 
eluding  what  are  popularly  calledapart- 
•uses  and  flat  houses  or  flats,  as  well  as 
its.     The  attempt  has   sometimes  been 

framing  tenement-house  laws  or  regu- 
to  distinguish  between  apartment  and 
it  houses,  but  no  satisfactory  line  of 
on  has  ever  been  suggested,  nor  is  there 
il  regulation  properly  applicable  to  ten- 
houses,  as  popularly  defined,  which 
not  equally  apply  to  apartment  houses, 
h  presumably  would  not  be  adopted  by 
nt  owners  of  such  houses  from  motives 
interest. 

ent-House  Reform. — A  movement  to 
iic  housing  conditions  of  the  working 
in  cities,  which  originated  about  the 
of  the  19th  century  and  has  gradually 

national  in  character  in  the  United 
nd  Great  Britain.  In  the  United  States 
ken  the  form  of  the  regulation  by  State 
ity  ordinance  of  the  construction,  main- 
and  care  of  tenement  houses,  whence  its 


it  with  no  room  opening,  on   a    court    narrower 
12*  6*.  with  every  room  light  and  well  ventilated, 
ith  separate  water-closets  for  each  apartment  and 
for  some 

l  Great  Britain  this  movement  has  been 

to  all  kinds  of  houses,  including  tenc- 

>uses,  and  is  usually  called  by  its  more 

title  of  "Housing  Reform.*    The  initia- 


tive of  the  movement  has  been  benevolent  im- 
pulse, but  the  strong  forces  behind  it  which 
nave  given  impulse  to  that  initiative  and  have 
united  to  carry  the  movement  forward  have 
been  the  same  which  have  evolved  sanitary  and 
building  regulations  and  are  founded  quite  as 
much  on  self-interest  as  altruism. 

History. —  The  movement  for  tenement- 
house  reform  in  the  United  States  naturally  be- 
gan in  New  York,  its  largest  city,  where  the 
need  for  regulation  first  became  apparent,  and 
may  be  said  to  date  from  1842,  when  Dr.  John 
H.  Griscome,  the  city  inspector  of  the* board  of 
health,  called  attention  to  tenement  conditions 
in  a  special  report  on  the  sanitation  of  the  city. 
It  has  since  extended  to  almost  all  large  cities 
in  which  tenement  houses  have  been  erected, 
and  has  taken  the  form  sometimes  of  State  law, 
as  in  New  York  and  Massachusetts,  or  more 
often  of  city  ordinance^  as  in  Chicago  and  Phil- 
adelphia. The  legislation  in  New  York  is  the 
result  of  the  investigations  and  recommenda- 
tions of  successive  State  commissions,  and  the 
scope  of  inquiry  of  the  last  commission,  which 
is  typical,  has  been  aTo  make  a  careful  exam- 
ination into  the  tenement  houses  in  cities  of  the 
first  class;  their  condition  as  to  the  construc- 
tion, health  fulness,  safety,  rentals  and  the  ef- 
fect of  tenement-house  life  on  health,  education, 
savings  and  morals  of  those  who  live  in  tene- 
ment houses  and  all  phases  of  the  so-called 
tenement-house  question  in  these  cities  that  can 
affect  the  public  welfare*  The  chief  subjects 
of  tenement-house  regulation  may  be  grouped 
under  three  general  classes:  protection  against 
fire  and  means  of  escape  in  case  of  fire,  light 
and  ventilation  and  sanitary  protection,  the  lat- 
ter including  water  supply,  water-closet  accom- 
modation and  the  prevention  of  overcrowding. 

Fire  Protection  —  Protection  against  fire  is 
almost  universal.  Structural  provisions  directed 
to  this  end  are  contained  in  the  building  laws 
of  all  cities.  In  New  York,  Philadelphia,  San 
Francisco,  Jersey  City,  Providence,  Syracuse 
and  Nashville  all  tenements  must  have  fire 
escapes.  All  tenements  over  two  stories  in 
height  must  have  fire  escapes  in  Saint  Louis, 
Baltimore,  Louisville.  Minneapolis,  Saint  Paul, 
Denver,  Toledo  and  Columbus.  In  Chicago, 
Cleveland  and  Cincinnati  this  rule  only  applies  to 
tenements  over  three  stories  in  height.  In  many 
cities  tenements  must  be  fire-proof  throughout 
when  over  a  certain  height.  In  Philadelphia  this 
is  true  of  all  over  four  stories;  in  Washington 
of  those  over  five  stories;  in  New  York,  Buf- 
falo, Louisville,  Minneapolis  and  Denver  of 
those  over  six  stories  in  height.  In  Boston  the 
limit  is  65  feet. 

Light  and  Ventilation  are  protected  by 
minimum  open  spaces  and  by  a  limitation  of  the 
percentage  of  a  lot  which  can  be  occupied  by  a 
building.  In  Philadelphia  there  must  be  open 
spaces  at  the  side  or  rear,  equal  to  one-fifth  of 
the  lot  area,  and  the  minimum  width  of  all 
spaces  is  eight  feet.  In  Buffalo,,  under  the  local 
law  in  force  before  the  general  State  act  of 
1001  was  passed,  the  minimum  width  of  any 
outer  court  was  six  feet  in  two-story  build- 
ings, eight  feet  in  three-  and  four-story  build- 
ings and  one  additional  foot  in  width  for  each 
additional  story.  The  minimum  interior  court 
was  8  by  10.  In  Boston,  a  clear  open  space  at 
the  rear  must  be   left   equal   to  one-half  the 
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width  of  the  street  on  which  the  tenement 
fronts  and  there  must  be  two  open  spaces  at 
least  10  feet  wide.  In  some  cities  the  required 
court  area  is  expressed  in  square  feet,  without 
regard  to  minimum  width  or  length  and  in- 
creases proportionately  with  the  height  of  the 
building.  This  principle  is  adopted  in  New 
York,  where  the  minimum  width  of  exterior 
courts  in  buildings  five  stories  high  is  six 
feet  on  the  lot  line  and  12  feet  between  wings 
and  the  minimum  area  of  interior  courts  on 
the  lot  line  in  buildings  of  the  same  height 
is  12  by  24.  These  dimensions  arc  increased 
or  decreased  according  as  the  building  is  higher 
or  lower.  Tenement  houses  in  New  York  must 
have  an  open  yard  at  least  12  feet  wide  in  the 
rear.  The  maximum  percentage  of  lot  area 
which  may  be  occupied  by  the  huilding  differs, 
properly,  according  as  the  lot  is  an  interior  or 
a  corner  lot.  As  respects  interior  lots,  this 
limitation  in  New  York  and  Buffalo  is  70 
per  cent ;  in  Boston  65  per  cent ;  in  Philadelphia 
SI)  per  cent.  The  height  of  rooms  is  almost 
universally  regulated,  the  minimum  usually 
being  cipht  feet.  The  height  of  tenements  is 
limited  in  many  cities.  In  New  York  it  is 
limited  to  one  and  one-half  times  the  width  of 
the  street  on  which  it  faces. 

Water  Supply.—  In  New  York  water  must 
be  furnished  on  each  floor.  In  Philadelphia 
and  Buffalo,  on  each  floor,  for  each  set  of 
rooms.  In  Boston,  Chicago,  Jersey  Chy  and 
Kansas  City,  in  one  or  more  places  in  the  house 
or  yard.  Water-closet  accommodation  is  very 
generally  prescribed.  In  Philadelphia  and  in 
New  York,  under  the  law  of  1901,  there  must 
be  one  for  every  apartment.  Under  the  prev- 
ious law  in  New  York,  there  must  be  one 
for  every  two  families.  In  other  cities  the  unit 
is  the  number  of  persons.  It  is  20  persons  in 
Boston,  Baltimore  and  Denver;  10  persons  in 
Rochester. 

Law  Enforcement — The  enforcement  of 
Tenement -House  Law  in  American  cities  is 
usually  vested  in  existing  city  departments  to 
which  it  is  most  germane.  These  provisions, 
which  relate  to  the  construction  of  new  build- 
ings and  the  alteration  of  old  ones,  arc  natur- 
ally enforced  by  a  building  department  or  by 
whatever  part  of  a  city  government  has  charge 
of  the  enforcement  of  building  regulations. 
Sanitary  regulations  are,  for  a  like  reason, 
u Mially  enforced  by  a  board  of  health  or  by 
whatever  city  officer  supervises  the  enforcement 
of  health  laws  in  general.  In  the  city  of  New 
York  previous  to  1901  the  enforcement  of  such 
regulations  was  divided  between  the  building 
department,  the  he.ilih  department,  the  tire  de- 
partment and  the  police  department.  Under 
Mich  divided  responsibility  many  of  them  were 
not  enforced  at  all.  and  the  enforcement  of 
other*  \va«i  extremely  lax.  Moreover,  the  tene- 
ment-house  problem  in  New  York  was  an  ex- 
ceptionally large  one.  Of  its  population  at  that 
lime  of  nearly  3.500,000,  nearly  2,500,000.  or 
more  than  two  thirds,  lived  in  tenement  houses 
ih  legally  defined.  Under  these  circumstances 
the  State  comm»s>ion  of  1000  recommended  the 
establishment  of  a  separate  tenement -house  de- 
partment in  the  city  ot  New  York.  This  de- 
partment was  established  under  the  new  charter 
of  the  city  which  went  into  operation  in  194)2 
and   centres   in    itself   all    the   municipal   duties 


toward  tenement  houses  and  their 
such,  which  were  previously  divide**  , 
other  city  departments. 

Model  Tenements.—  The  erection  of 
tenements,  so-called,  of  large  size,  f 
tives    primarily    philanthropic,    has    I 
frequent  in  the   United  States  than  mm 
Britain.    The  best  known  and  earliest 
"Home  Buildings"  and  "Tower  Bui 
were  erected  by  Alfred  T.  White  w        i 
the  nrst  named  in  1879.   The  erection  J 
buildings,  which  have  been  financia 
ful  from  the  start,  was  an  epoch  in  Ik 
tenement  reform.   It  led  indirectly  to 
mcnt-Housc  Law  of    1879.    Amoi 
successful  model   tenements  are   u« 
City  and  Suburban  Homes  Company  «J 
York.    In  the  United  States  616  cities 
an  active  interest  in  housing,  and  in  ■ 
housing  enterprises  have  been  launchm. 

Great  Britain. —  The  movement 
ing  reform  in  Great  Britain  has  had  m 
what    different    direction    from    its 
counterpart.    The  evils  there  have  b 
largely    slum    conditions   than    those    i 
from   tall  buildings  and  unventilated 
lighted  rooms.    The  particular  evils  c 
tenement   practically   exist    only   in    I 
and  Glasgow.  Consequently  English  akm 
effort    has    been    directed    mainly    toi 
demolition     of     unsanitary    areas     a 
recently,   the   erection  of   municipal   wai 
by    the    city    governments    themselves. 
movements,  at  first  local,  and  authorited 
local  acts,  such  as  the  Glasgow  Impro 
Act  of  1866  and  the  Liverpool  Sanitary  A 
ment  Act  of  1868,  have  been  made  g 
the  Housing  of  the  Working  Gasse»  - 
1890  and  many  slum  areas  have  been  d 
and   municipal   tenements   built   in   theia 
notably  in  the  cities  of  London,  C  w 

Chester,  Liverpool  and  Edinburgh,    j 
house   regulation   in   Great   Britain  c< 
the  same  general  subjects  and  follows 
lines  as  American  regulation.   Limitai 
height   are   general   and  more  drastic  * 
America.    Such  houses  are  limited  in  I 
to  80  feet,  without  special  consent  of  the 
cil  and  may  not  exceed  the  distance  b 
the  front  wall  of  the  building  and  the 
side  of  the  street  in  streets  less  tb 
wide.    In   Edinburgh   they  are  limiu*. 
and  one-quarter  times  the  width  of  the 
in   Liverpool  and  Glasgow  to  the  actual 
of  the  street;  in  Manchester  to  two 
streets  of   less   than   30   feet   in   w 
three   stories   in    wider   streets   up   w  - 
of  36  feet.    Tenement  regulations  on 
tineut  usually  form  part  of  the  get 
ing  regulations.   The  regulations  fot  ■ 
Berlin   arc   very   elaborate,   but   proci 
the  same  general  lines  as  in  English  aim 
can  cities.    In    Berlin,  houses   fronti 
street   may  only   he   as  high   as   1 
the  street.    In  Paris  a  somewhat  » 
tiidc  is  allowed  in  this  particular. 

No  American  city  has  imitated 
example  of  building  municipal  ten«» 
has   Mich   action  ever  been   serio       r  i 
Serious    objections    to   any    such    «.. 
the  sphere  of  municipal  activity  wouw 
any  American  city.     Moreover,  mi' 
ing  would  discourage  and  restrict 
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erprise,  which  has  proved  sufficient 
:  demand.  The  problem  is  too  large 
nerican  city  to  deal  with  it  success- 
i  use  of  any  amount  of  public  funds 
j  put  at  its  disposal  for  such  pur- 
[way  measures  by  preventing  private 
would  only  increase  the  evil  which 
t  to  remedy. 

raphy.—  De  Forest  and  Vciller  <The 
House  Problem>  (1903);  Gould, 
ing  of  the  Working  People  >  (1895)  ; 
t  the  Other  Half  Lives*  (1890); 
attle  with  the  Slum*  (1899)  ;  <First 
he  New  York  Tenement  House  De- 
(1904)  ;  Veiller,  Lawrence,  i Model 
House  Law*  (1910);  George,  Wil- 
Law  of  Apartments,  Flats  and 
(New  York  1908)  ;  Dinwiddie,  E. 
ring  Conditions  in  Philadelphia*; 
B.,  <The  Law  Relating  to  Tenement 
-ondon  1889)  ;  Waldo,  F.  L.,  <Good 
hat  Pays>  (Philadelphia  1917); 
Carol,  ( Housing  Conditions  in  Saint 
7)  ;  Poole,  Ernest,  <The  Plague  in 
ipld>  (New  York  1903);  Chicago 
"ivies  and  Philanthropy,  <The  Hous- 
n,  Literature  in  Chicago  Libraries' 
912)  ;  <  Housing  Problems  in  Amer- 
eedings  of  the  Seventh  National 
on  Housing,  Boston,  25,  26  and  27 
;  Proceedings  of  the  International 
mgress*  (Paris  1900  et  seq.)  ;  Price, 
:  Tenement  House  Inspector'  (New 

• 

*IFFE,  ten-er-if,  the  largest  of  the 
inds.    It  is  60  miles  long,  10  to  25 
and   has   an   area   of   782   square 
coasts  are  precipitous  and  the  in- 
in  the  volcanic  Peak  of  Teneriffe 
Teyde,  to  a  height  of  12,192  feet 
itain   has    been    quiescent    for    two 
Hie  soil  is  very  fertile  and  produces 
-palms,    fruit,   grain,   cotton,    sugar 
.    The  chief  town  and  the  capital 
ary  Islands  is  Santa  Cruz  de  Ten- 
ted on  the  northeastern  coast.    The 
•vernment   has    established    there   a 
ess  telegraph  station.    Pop.  of  the 
t  180,000.    See  Canary  Islands. 

RS,  ten'yerz  (Fr.  ta-ne-ar),  David, 

Flemish  artist:  b.  Antwerp,  1582; 
)  July  1649.    Having  studied  under 

went  to  Rome  and  remained  there 
)n  his  return  to  his  native  country 
[  himself  principally  in  the  delinea- 
rs,  shops,  rustic  sports  and  drink- 
which  he  exhibited  with  such  truth, 

originality,  that  he  may  be  con- 
founder  of  a  style  of  painting  which 
:erward  brought  to  perfection.  He 
1  some  landscapes  with  scriptural  or 
J  figures  in  the  foreground.  A  pic- 
lis  hand  was  sold  in  1886  for  $2,275. 

Kitchen >  in  the  New  York  Metro- 
seum  gives  a   fair  example  of  his 

canvas  is  45^4  by  39  inches  and. 
much   larger  than  the  majority  of 

iRS,  David,  the  Younger  (son  of 
ing),  Flemish  artist:  b.  Antwerp, 
10;  d.  Brussels,  25  April  1690.  He 
s  early  instruction  in  his  art  from 
i:  !  !  :<    style  was  improved  by  copy- 


ing 200  pictures  in  the  gallery  of  Archduke 
Leopold  William  to  whom  he  had  been  ap- 
pointed painter.  This  copying  degenerated  into 
servile  imitation  and  he  produced  such,  perfect 
facsimiles  that  they  deceived  even  connoisseurs, 
and  he  has  been  styled  the  *Ape  of  Painting.* 
Yet  he  had  also  a  strong  vein  of  originality 
and  his  paintings  of  low  life  in  Flanders  arc 
excellent  examples  of  genre.  Although  refined 
in  mind  and  manners  and  patronized  by  such 
men  as  Prince  John  of  Austria,  son  of  the 
Emperor  Charles  V.  he  preferred  to  immor- 
talize by  his  brush  the  card  table  and  drinking 
party  of  boors  and  was  to  the  last  the  en- 
thusiastic painter  of  the  pot-house  and  the 
guard-room  with  its  rollicking  soldiery.  There 
are  at  least  2,000  of  his  pictures  at  present  in 
existence,  six  of  them  being  hung  in  the  New 
York  Metropolitan  Museum  of  Art,  though 
none  of  these  latter  excepting  (A  Marriage 
Festival, y  can  be  called  representative  of  the 
artist's  style  and  quality.  Like  Rubens,  some 
of  whose  manner  he  inherited  from  the  teach- 
ing of  his  father,  a  pupil  of  the  former,  he  was 
a  rapid  executant ;  many  of  his  works  are  mere 
sketches,  others  elaborated  with  exquisite 
virtuosity.  His  touch  is  light  but  sure  and  his 
coloring  exceptionally  fine,  while  for  animation 
and  power  of  expression  he  remains  the  first 
of  Flemish  genre  painters.  His  works  are 
highly  prized  and  his  < Village  Fete)  was  sold 
in  1850  for  $15,750.  Consult  Rosenberg,  <Ten- 
iers  der  Jungere.* 

m  TBNNANTITB,  an  isometric,  metallic 
mineral,  isomorphous  with  tetrahedrite.  It  is 
essentially  a  copper  sulph-arsenite,  differing 
from  tetrahedrite  into  which  it  passes  by  in- 
sensible gradations,  onlv  in  the  preponderance 
of  arsenic  instead  of  the  antimony  which  dis- 
tinguishes the  latter.  Its  color  and  streak  are 
usually  iron-black;  it  often  has  a  brilliant  me- 
tallic lustre;  its  hardness  varies  widely  from 
3  to  4.5 ;  its  specific  gravity  is  also  quite  variable, 
4.4  to  5.1.  It  occurs  in  fine  specimens  in  the 
mines  of  Cornwall,  England,  in  Bolivia  and 
Colorado.  When  sufficiently  abundant  it  con- 
stitutes a  valuable  copper  ore. 

TENNESSEE,  ten-nSs-se  («The  Volun- 
teer State*),  a  southern-central  State  of  the 
United  States.  Kentucky  and  Virginia  lie  to 
the  north ;  North  Carolina  to  the  east ;  Georgia, 
Alabama  and  Mississippi  to  the  south;  and 
Arkansas  and  Missouri  to  the  west  Its  length 
on  the  northern  side  is  436  miles;  that  on  the 
southern  side  is  100  miles  less.  The  area  is 
approximately  42,050  square  miles,  of  which 
something  like  300  miles  are  covered  by  the 
water  of  streams.  The  southern  boundary  of 
Tennessee  was  intended  to  follow  the  35th 
parallel,  but  all  parts  of  it  lie  from  a  fraction 
of  a  mile  to  a  mile  south  of  that  line,  excepting 
the  45  miles  cast  of  Tennessee  River,  between 
Alabama  and  Tennessee.  That  part  of  the 
northern  boundary  between  Tennessee  and  Mis- 
sissippi rivers  is  on  the  parallel  of  36°  30\ 
Immediately  east  of  Tennessee  River,  the  north- 
ern 'boundary  is  \2l/2  miles  north  of  parallel 
36°  3C.  Eastward  from  this  point  the  bound- 
ary is  not  straight  but  on  the  whole,  approaches 
that  line,  coming  within  approximately  five 
miles  of  it,  in  the  middle  of  Claiborne  County. 
Here  there  is  a  jog  of  about  a  mile  to  the  north, 
There  is  a  similar  but  somewhat  greater  one  in 
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»hc  eastern  part  of  Sullivan  County.  It  was 
ihe  intention  to  make  the  crest  of  the  Great 
Smoky  or  Unaka  Mountains  the  eastern  bound- 
ary fwtween  Tennessee  and  North  Carolina. 
The  most  eastern  point  of  the  State  is  in  John- 
son County,  and  is  approximately  81°  41  #'  W. 
longitude.  The  western  boundary  is  the  mid- 
dle of  the  Mississippi  River  as  the  channel  ran 
in  1763,  at  the  time  of  a  treaty  between  the 
Hritish  and  French.  The  most  western  point 
is  in  Shelby  County,  and  is  approximately 
90°  28'  W.  longitude. 

Surface  Features. —  Tennessee  has   eight 
well-defined    natural    divisions:     (1)    On    its 
eastern  borders  rises  in  great  ridpe-like  masses 
and  treeless  domes  the  main  axis  of  the  Ap- 
palachian chain,   the  loftiest  peaks  of  which 
reach  an  elevation  of  6,600  feet  above  the  sea. 
Many  beautiful  valleys  and  coves  nestle  amid 
this  grand  range  of  mountains,  which  is  known 
as  the  Unaka  or  Smoky  Mountains,  and  which 
has  an   area,   approximately,   of   2,000   square 
miles.     (2)  Adjoining  these  mountains  on  the 
west  is  the  second  natural  division,  called  the 
Valley  of  East  Tennessee,  which  lies  between 
the  Unaka s  on  the  southeast  and  the  Cumber- 
land Mountains  on  the  northwest.    This  valley 
has  a  fluted  bottom,  made  up  of  a  succession 
of  minor  ridges  and  valleys  with  a  northeast- 
southwest  trend.     Viewed  from  the  mountains 
on  cither  side,  these  minor  ridges  and  valleys 
melt  into  a  common  plain.    This  valley  has  an 
area   of   9,200   square   miles   and   is   of   great 
agricultural    value.      It    is    the    southwest  ward 
extension  of   Shenandoah   Valley  of  Virginia. 
(3)    Next    in   order,    going   westward,   is    the 
Cumberland  Plateau,  which  rises  2,000  feet  and 
more  above  the  sea,  and  1,000  feet  above  the 
last-mentioned  division.     It   forms  a  bold  es- 
carpment, on  its  eastern  edge  presenting  a  gray, 
rocky,   formidable  rampart.     Its  western  edge 
is  irregular  and  jagged,  notched  and  scalloped 
by    re-entrant    coves    and    valleys    which    arc 
separated  by  finger- 1  ike  spurs,  pointing  for  the 
most  part  in  a  northwesterly  direction.     Most 
of  the  northern  part  of  the  plateau  is  cut  to 
pieces  by  deep,  narrow  ravines,  between  which 
are  sharp-topped  ridges.    The  southern  half  is 
divided  lengthwise  into  two  parts  by  the  deep- 
cut  Sequatchie  Valley.    The  area  of  this  divi- 
sion is  5,100  square  miles.     (4)  Resting  against 
the  western  edge  of  the  Cumberland  tableland 
and  including  tnc  elevations  bordering  the  Ten- 
nessee River  in  its  return  across  the  State  are 
the  Highlands,  or  Rimlands.  having  an  average 
elevation   of  'J0O  feet   above  the  sea.     For  the 
moM  part  this-  division  is  a  flat  plain  furrowed 
by  numerous  ravines  traversed  by  streams.    Its 
area  is  '>,300  square  miles  and  it  surrounds,  in 
an  irreguhr  circle,  the  next  division.     (5)  Sur- 
rounded   by   these    Highlands   lies   the   Central 
ItaMii,  elliptical  in  shape,  with  an  area  of  5.450 
<i^i;ire  miles.     It  is  the  finest  agricultural  region 
in  the  State,  and  is  on  an  average  of  300  feet 
lower  than  the  Highlands  that  border  it.     (6) 
The  valley  of  the  Tennessee  River  comes  next 
on  the  west.     Its  surface  is  broken  and  irregu- 
lar,   ami    it    stretches    across    the    State    from 
south    to    north    on    both    sides    of    Tennessee 
River     It  ha*  an  average  width  of  12  miles  ami 
an  <!cvatinn  of  35n  feet,     its  ana  i>  approxi- 
mately  1.3MI  square   mile*.      (7)    The   slope   of 
\\ est  Teniii-*  ec  rn'istimrrs  the  seventh  natural 
division  and  di iters  in  m  all  the  other  divisions 
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mentioned  in  having  but  few  hard 
occurring  only  in  a  narrow  belt  noru 
nah  and  bordering  the  Tennessee  River, 
great  plain,  that  with  the  execpti 
about  20  miles  wide  next  to  T> 
slopes  gradually  toward  the 
the  most  part,  the  surface  is  gcudw 
in  places  is  furrowed  with  low  < 
tng  streams  that  flow  in  slugs       m 
the  Mississippi.    Its  area  is  &jB>j 
with    an    average   elevation  of    5w 
abruptly  terminates  in  a  line  of  bluff* 
looks  the  great  alluvial  plain  or  b 
of  the  Mississippi  River,  next  to  bt 
(8)    The    Mississippi    Bottoms   en 
eighth  and  last  of  the  natural  dtv 
State.    It  is  a  low,  flat  plain,  studdcu 
and  originally  clothed  with  dark  fork 
of  its  area  ties  below  the  high  i 
Mississippi,  and  as  a   result   thei«= 
swamps  and  marshes.    The  area  of 
is  950  square  miles,  and  its  ele 
sea  is  300  feet 

A  very  singular  topographic  fea 
referred  to  is  Sequatchie  Valley.  « 
deep  trough  extending  in  a  northeast* 
tion   from   the  south   boundary  of 
dividing  the  southern  end  of  the  C 
tableland  into  two  unequal  arms,  the  t 
being  known  as  WaMen's  Ridge.     * 
has  its  head  about  midway  bctwi 
cm  and  southern  boundaries,  of  uac  .a 
is  about  60  miles  long  and  from  th 
miles   wide.     It   is   enclosed   by   rcw-g 
approximately  1,000  feet  high,  and  thru 
centre  flows  the  beautiful  Scquat 

The  highest  point  in  the  State  +Vl 
Mount   Guyot,   which   is   near    the  w 
Cocke  and  Sevier  counties,  and  whieft 
6,636  feet  ahove  sea-level.     Other  p» 
exceed    6,000    feet    are    Mount    Henri 
Mountain,  Clingmans  Dome,  High  Kr~* 
Le  Conte,   Mount  Curtis,  Mount  S 
Master  Knob.     They  all,  with  few  < 
arc  on  or  near  the  line  that  separates  i 
from  North  Carolina.    There  are  a  ft* 
near   the   eastern   border   of   the   < 
Plateau  which  rise  above  3,000  feet. 

The   Allegany   range  of   Pennsyf 
Virginia  becomes  the  Cumberland  1 
Tennessee,   and    Sand    Mountain   in  « 
The  Blue  Ridge  of  Pennsylvania.  Virj 
North  Carolina  takes  the  name  of  1 
Smoky  Mountains  in  Tennessee.    M 
long,    straight    valleys   of    the   ' 
Tennessee    lying   between    the    p 
and  overlooked  by  them  are  rich,  p 
beautiful  —  centres  of  industry,  intd 
a  diversified  system  of  agriculture. 
State  altogether  it  will  he  seen  that 
raphy   is   greatly   diversified.      T*»* 
vations  on  the  east  arc  offset  by         ■ 
of  the  Mississippi  on  the  west.     «*».» 
are  three  great  plateaus  and  two 
fruitful   valleys,   all   differing  in   a 
soils,   climate    and   products.      It   L 
State  of  the  greatest  variety  in  fiat 

Drainage. —  The  Mississippi,  t       j 
and  the  Cumberland  form  the  fc 
basins    of    the    State.      The    T 
Cumberland     are     tributaries     ok 
which  in  turn  flows  into  the  Mi; 
all  the  streams  which  drain  the  w>i*ur 
exception  of  a  few  insignificant 
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mall  area  next  to  the  Georgia  line, 
ay  through  the  Mississippi  into  the 
exico.     Of  all   the  streams  in  the 

Tennessee  and  its  affluents,  the 
i  Clinch,  the  French  Broad,  the  Elk 
•ivers  may  be  considered  the  main 
*ents  and  with  their  tributaries  they 
♦0,000  square  miles,  about  32,000  of 
in  the  State  of  Tennessee.  The 
liver  is  formed  by  the  junction  of 

and  French  Broad  rivers,  four  and 
les  above  Knoxville,  Tenn.,  flows 
hwest  into  and  through  northern 
id  from  the  northeast  corner  of 
nearly  due  north,  entering  the  Ohio 
,  652  miles  from  the  junction  of 
id  and  Holston  rivers.  Its  principal 
are  the  Clinch,  navigable  for  60 
Hiwassee,  navigable  41  miles,  the 
essec,  the  Duck  and  the  Elk.  The 
s   navigable   from  the  junction  of 

Broaa  and  Holston  rivers  to  its 
;pt  during  extreme  low  water  of 
r  and  fall.  Formerly  the  three 
ictions  to  navigation  at  low  water 

Bar,  33  miles  below  Chattanooga, 
als,  six  and  one-half  miles  abpve 
la.,  and  the  Calbert  and  Bee  Tree 
erton,  Ala.  The  Hale's  Bar  lock 
uilt  at  a  cost  of  about  $11,000,000, 
1  concrete,  1,200  feet  long  and  about 
age  height,  lock  60  feet  by  267  feet, 

water  37.5  feet,  forming  a  pool 
5  a  depth  of  6  feet  in  front  of 
i,  33  miles  up  the  river,  was  com- 
Dpened  to  navigation  in  1913.  This 
m  was  built  largely  by  the  Chatta- 

Tennessee  Power  Company  and 
i  enormous  amount  of  electric 
ere  is  now  a  lateral  canal  having  a 
ive  feet,  in  two  sections,  around 
ials,  and  a  canal  with  a  depth  of 
round  Colbert  and  Bee  Tree  Shoals. 

now  navigable  the  entire  year  from 
>  the  mouth,  226  miles,  for  steam- 
lree  feet  draft.  There  are  other 
ions  in  which  navigation  is  possible 
)iind.  The  traffic  on  the  river  in 
7,528  tons,  valued  at  $21,120,489,  con- 
ripally  of  general  merchandise,  live- 
products,  timber,  ore,  sana  and 
e  Cumberland  River  was  given  its 
.  party  of  Virginians  under  Dr. 
ilker.     They  penetrated  this  section 

gave  the  name  Cumberland  to  the 

tains  and  gap  of  that  name,  in  honor 

al    English    Duke    of    Cumberland, 

Minister.     The    Indians   called    it 

),  and  the  early  French  traders  the 

(the  river  of  the  Shawnees). 
iberland  River  rises  in  the  Cumber- 
ains  in  Harlan  County,  southeastern 
near  the  Virginia  line,  and  flows 
devious  great  U-shaped  course  down 
>see,  curving  thence  up  again  into 
entering  into  the  Ohio  near  Smith- 
688  miles  from  its  source.  After 
mountain  sources  it  flows  westerly 
highlands  of  southeastern  Kentucky, 
uts  its  wav  from  the  highlands  it 
beautiful  Cumberland  Falls  with  a 
feet.  A  few  miles  below  these  falls 
ver    Smith    Shoals    through   a   wild 

side  walls  about  300  feet  in  height. 
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The  scenery  along  the  Cumberland  from  Car- 
thage, Tenn.,  to  its  head  is  amongst  the  finest 
in  America.  Two  hundred  and  twenty  miles  of 
this  section,  i.e.,  from  Carthage  to  Burnside, 
Ky.,  has  good  steamboat  passenger  service  for 
six  months  of  winter  and  spring.  On  this 
navigable  stretch  may  be  seen  the  old  Indian 
town  site  and  the  old  burial  caverns  at  the 
mouth  of-  Caney  Fork,  rugged  Sand  Shoals, 
Seven  Sisters  (a  stretch  of  seven  towering  cliffs 
in  Clay  County,  Tenn.),  the  Natural  Bridge 
near  Burksville,  Ky.,  the  historic  battlefield  of 
Fishing  Creek,  where  the  Confederate  General, 
Zollicoffer,  lost  his  life.  It  is  a  quaint  river. 
Nearly  every  one  of  its  beautiful  scenic  reaches 
has  its  legendary  story.  This  portion  of  the 
navigable  river  above  Carthage  reaches  that  in- 
teresting mountain  and  highland  section,  the 
home  of  the  moonshiners.  It  is  like  stepping 
back  into  the  language,  thought  and  customs  of 
the  18th  century. 

The  Cumberland  is  navigable  from  Burnside, 
Pulaski  County,  Ky.,  to  its  mouth,  a  distance 
of  518  miles,  for  about  six  months  in  the  year, 
for  boats  of  three  feet  draft,  and  nine  months 
for  gasoline  boats  drawing  one  foot.  From 
Lock  21  to  Burnside,  Ky.,  a  distance  of  about 
20  miles,  it  is  navigable  the  year  round.  In 
1908  the  Federal  government  completed  a  series 
of  seven  locks  and  dams  which  rendered  the 
river  navigable  for  the  entire  year  from  Nash- 
ville, Tenn.,  to  Carthage,  Tenn.,  a  distance  of 
120  miles,  and  since  1914  has  locked  and  dammed 
the  entire  stretch  from  Nashville  to  the  mouth 
of  the  river  a  distance  of  193  miles.  The  traffic 
on  Cumberland  River  for  year  1914  was  463V 
486  tons,  value,  $9,023,206.  This  consisted  prin- 
cipally of  corn,  wheat,  livestock,  general  mer- 
chandise, lumber,  logs,  sand  and  gravel. 

The  Mississippi  River  supplies  approximately 
to  the  State  200  miles  of  navigation.  The 
Holston,  French  Broad,  Clinch,  Elk  and  Duck 
rivers,  all  tributaries  of  the  Tennessee,  are 
floatable  in  high  tide  for  logs  and  flatboats 
for  many  miles,  though  rarely  navigable  for 
steamboats.  Obey's  River  and  Caney  Fork, 
tributaries  of  the  Cumberland,  and  the  Obion, 
Forked  Deer,  the  Hatchie,  tributaries  of  the 
Mississippi  River,  are  navigable  for  20  miles 
or  more  at  high  tides.  Tennessee  has  approxi- 
mately 1,200  miles  of  navigable  waters.  See 
also  Water  Power  Resources  of  Tennessee  in 
this  article. 

Geology. —  Contrary  to  the  popular  opinion, 
all  the  rocks  of  Tennessee  that  show  at  the 
surface  are  of  sedimentary  origin  excepting 
some  in  three  small  areas  near  the  North  Caro- 
lina line,  in  the  northeastern  part  of  the  State, 
which  are  of  igneous  origin.  Being  of  sedi- 
mentary origin,  they  are  in  layers  or  beds,  and 
consist  of  sandstones,  conglomerates  or  pudding 
stones,  limestones,  shales,  slates,  sand  and  clay. 
In  the  Smoky  Mountains  and  the  valley  of  East 
Tennessee,  these  beds  by  the  slow  but  enormous 
pressure  that  has  been  brought  to  bear  upon 
them  from  the  southeast  have  had  their  original 
horizontal  position  replaced  by  great  folds  that 
extend  in  a  northeast-southwest  direction. 
Though  this  pressure  was  slow,  at  times  and 
in  places  it  was  exerted  so  fast  that  the  rock 
beds  could  not  adjust  themselves  to  k  by  bend- 
ing, but  instead  snapped  along  lines  parallel 
with  the  folds,  thus  permitting  those  beds  on 
the  southeast  side,  little  by  little,  to  be  shoved 
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up  on  those  of  the  opposite  side.  Thus  layers 
thai  originally  were  hundreds  or  in  places  even 
thousands  of  feet  apart  vertically  now  rests  with 
their  broken  edges  in  contact  with  each  other. 
Such  displacements  are  known  as  faults,  and 
there  arc  many  of  them  in  the  Great  Valley  of 
East  Tennessee  scores  of  miles  long.  Indeed 
some  of  them  run  the  whole  length  of  the 
valley,  and  into  the  other  States  at  cither  end. 
It  is  this  folding  and  faulting  that  gives  direc- 
tion to  the  Great  Smoky  Mountains  themselves, 
to  the  valley  of  East  Tennessee  and  the  ridges 
and  minor  valleys  within  it.  and  to  the  eastern 
escarpment  of  Cumberland  Plateau. 

The  general  lay  of  the  rock  beds  beneath  the 
Cumberland  Plateau  is  that  of  a  synclinc  or 
trough,  with  gradually  sloping  sides,  but  this 
simplicity  of  structure  is  broken  in  the  south 
half  by  a  pronounced  arched  or  anticlinal  st pic- 
ture. It  is  along  this  arch  that  Sequatchie  River 
has  carved  out  the  valley  of  the  same  name. 

The  general  lay  of  the  rocks  beneath  and 
bordering  the  Central  Basin  is  that  of  an  ellipti- 
cal Hat  dome  with  its  highest  part  in  the  centre 
of  Rutherford  County.  The  direction  of  the 
major  axis  of  this  dome  is  northwest-southeast, 
or  roughly  parallel  with  the  folds  of  East 
Tennessee  and  the  direction  of  Cumberland 
Plateau.  The  sides  do  not  slope  uniformly, 
but  are  billowy.  This  dome  is  the  counterpart 
of  a  similar  one  in  Kentucky  and  adjoining 
territory  in  southwestern  Ohio  and  southeastern 
Indiana.  In  the  southeastern  corner  of  Stewart 
County  there  is  a  small  structural  dome  upon 
which  a  depression,  known  as  Wells  Creek 
Basin,  some  two  miles  wide,  has  been  excavated 
by  the  same  natural  processes  that  formed  the 
Central  Basin.  The  rock  layers  on  the  sides  of 
this  dome  stand  at  a  much  higher  angle  than 
those  beneath  the  Central  Basin,  of  which  it 
otherwise  is  a  miniature  duplication.  The  lay 
of  the  hard  rock  beds  in  West  Tennessee, 
which  there  arc  far  beneath  the  surface,  is  not 
known,  but  they  probably  dip  at  a  low  angle 
to  the  west,  as  do  the  unhardened  beds  of  sand 
•and  clay,  above  them. 

The  oldest  rocks  of  the  State  are  of  Archeo- 
zoic Age.  and  occupy  three  small  areas  along  the 
border  in  Johnson,  Carter  and  Unicoi  counties. 
They  include  several  formations  and  consist, 
for  the  most  part,  of  unciss.  schist  and  granite. 
The  remainder  of  the  Great  Smoky  Mountains 
is  composed  of  rocks  of  Cambrian  Age  of  which 
there  are  several  formations.  They  consist  of 
sandstones,  quart/ites,  conglomerates,  lime- 
stone*;, shale**  and  elates.  Without  the  disturh- 
ance  that  ha^  affi cted  the  reirion.  these  rocks 
would  be  overlain  in  the  valley  of  East  Ten- 
nos^ic  by  the  vouneer  Ordovirian  one*;,  hut  the 
folding,  faulting  and  denudation  the  area  has 
suffered  has  in  place*,  hrotirht  thev  to  the  sur- 
face in  long,  narrow  bell*  ami  ^mailer  irregu- 
lar patrhi  -  Of  the  Ordovician  format  ions  in 
Ea^t  Tennessee  trure  are  several,  tin*  oldest 
T*t  imr  the  upper  part  of  the  Knox  dolomite,  a 
formation  that  in  place*  exceeds  3.IHM1  feet  in 
thickness  The  lower  part  is  of  Cambrian  Age. 
Like  the  i\*in:hri:in  rocks,  and  lUr  the  same 
reason,  thosr  of  Ordovirian  Age  in  the  valley 
of  East  Tennessee  lie  for  the  mo*t  part  in 
!inrthra*!-*ou:hwrst  belts.  Became  of  the  Se- 
quatchie anticline  and  the  erosion  upon  it,  rocks 
of  Ordovician  Age  are  exposed  in  the  floor  of 


the  valley  as  they  are  in  that  of  the  G 
Basin,  and    for  the  same   reasons.     Tfco 
East    Tennessee    are    limestone,     marble 
shale,  while  those  in  the  Central  B 
include  12  formations,  arc  nearly  ah 
The  Knox  dolomite  occurs  nowhere  «i 
face  in  the  Central  Basin,  but  owing  to  «i 
uplift   and   probably   to   reduction  in  the 
of   the  overlying  formations,  it  does  occ 
Wells  Creek  Basin.    Limestone  of  Siluriai 
occurs  in  narrow  belts  in   the  valley  of 
Tennessee,    along    the    eastern    escar 
Cumberland   Plateau,   on   the   western 
the  Central  Basin,  along  the  streams  i     i 
through  the  western  part  of  the  HiidiLm! 
and   along   Tennessee    River.     Black  sha 
Devonian  Age,  known  as  the  Chattanoosa 
overlies    the    Silurian    limestone    and 
same  distribution,  except  that  it  occur > 
tain  places  where  the  former  is  absent, 
the  northern,  eastern  and  southern  bo 
the  Central  Basin.    The  rocks  of  the  L 
Rim  and   the  lower  ones  of   the  Cumin 
Plateau  are  of   Mississippian  Age  and  c 
of  chert,   shale  and  limestone.     Those  c 
upper  part  of  the  Cumberland  Plateau  a 
Peiinsylvanian  Age  and  arc  composed  of 
sandstone,  conglomerate  and  coal  beds. 

West  of   the  Tennessee,   most  of  tin 
mations    arc    unconsolidated    sand    and 
The  lowest  and  oldest  is  of   Cretaceous 
Of  these  there  are  four  formations,  whid 
crop  in   north-south   belts,   within  30  mi! 
the  Tennessee.     Westward  from  the  Cr 
border  the  surface   formations  arc  of  r 
Age,  with  the  exception  of  the  loess  ar 
alluvium  1  ordering  the  streams.     The  f< 
which  covers  a  l»elt  of  30  miles  wide  m 
the  Mississippi  bluffs,  is  of  Pleistocene  : 
the  latter  is  Recent.   The  thickness  of  im 
taceous  and  Eocene  beds  is  not  known, 
well  reported  to  be  2,000  feet  deep  on  th< 
of  Reel  foot  Lake  did  not  reach  through 

The    geological    history    of    Tennesf* 
that  of  all  other  land  areas,  is  one  of 
changed  conditions.    At  times  possibly  al 
wa*  land.    At  others  most  or  all  of  it  w 
neath  the  sea.     At  still  others  some  paru 
aU)ve  and  some  beneath  the  sea.    When 
the  land   was  being  worn  away;   when 
the  material  that  forms  the  rocks  was  pat 
in    the   ocean   bed,   in   layers.    There  arc 
periods    which   are    not    represented   by 
anywhere  in  the  State  and  others  rcore 
only  in  part,  depending  upon  whether 
was  all  land  or  part  land  and  part  «•« 
Lower  Cambrian  times,  the  area  probaU 
all  land  excepting  the  part  covered  by 
ley  of  East  Tennessee;  in  L'pper  Cam 
piobably  was  all  sea;  in  the  very  1c       i 
covered    by    Ordovician,     Silurian,         »' 
Mi>si^sippian    and    Peiinsylvanian    times, 
were  many  changes  that  brought  more  c 
of   the  area,   now  above  the  sea,  now 
ii.     I  Hiring   Triassic   and   Jurassic   a       ■ 
Cretaceous  times,  the  area  probably  ■ 
In    l'pper  Cretaceous  times,  the  westti- 
of    the    State,   possibly  more,   was  b 
s«  a,  as  was  Wc<t  Tennessee  in   Eo 
Since  bocene  times,  none  of  the  I 
submerged,  excepting  possibly  the  «»a 
for  only  a  relatively  short  time. 

Mineral  Resources, —  Tennessee 
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■  :.m<-  hi  the  order  of  their  im- 
e  10  leading  minerals  are  coal,  cop- 
on,  cement,  clay,  marble,  phosphate, 
..hi  kirvli'v  Coal  IS  inim-il  in  [he 
I  Plateau:  pig  iron  is  produced  in 
MM  and  on  the  western  Highland 
while   Tennessee;   copper,   at   Dnck- 

;ii   coTIMt  of  thr  Stale; 

.    and   Kinasport;   phoa» 

fiddle  Tennessee ;  sulphuric  acid  at 
brick  and  lile,  in  all  parts  of  the 
Me  jti  East  Tennessee;  gas,  coke 
-products,  in  East  Tananssce;  riot 
nncssce,  Besides  these,  there  arc  at 
icrb  of  importance  and  21  thai  are 
occur,  though  not  in  commercial 
lire  is  a  large  reserve  of  coal,  iron, 
■hie,  phosphate  rock  and  line.  Clay, 
tcrial  and  many  other  products  of 
irtanru.  are  inexhaustible.  Seven 
is  of  coal  are  mined  yearly.  The 
tices  more  copper  than  all  States 
Rocky  Mountains  except  Michigan. 
..ill  tun  in  America  is  found  in 
le  quantities  in  the  western  portion. 
:  ih  ui  iron  is  mined 
b  one-half  billion  tons  in  reserve. 
Ifoducea  mure  marble  than  any  Stale 
rmoni  or  Georgia.  One  Tennessee 
s  more  lime  than  cither  North  Caro- 
Carolina,  Georgia,  Florid*,  Missis- 
siana  or  Kentucky.  There  is  more 
rock  in  Tennessee  than  in  all  States 

■  Rocky  Mountains  together. 

y.  Fish  and  Game.  /  »r cslry.—  The 
Tennessee  contain  untold  wealth  in 
rdwoods.  Prior  to  1907  but  little  at- 
1  been  given  to  this  valuable  asset. 
Sfth  general  assembly  enacted  the 
al  Forestry  Law  (chap.  397,  Acts 
5  measure  received  the  highest  com- 
nf  the  Forestry  Department  at  Wash- 
has  proved  of  inestimable  benefit  in 
md  suppressing  forest  fires  in  the 
der  its  requirements  railroad  rights 
re  cleaned  up  and  thus  ceased  to  be 
menace  to  private  property.  Prior 
majority  of  the  forest  fires  were 
lirectly  to  these  railroad  rights  of 
had  grown   up  in  gran  and  bnuh 

■  ignited  by  any  passing  train.  TYn- 
ivided  into  three  grand  divisions:  the 
•isiott  largely  bottom  lands,  the  middle 
lands  and  the  eastern  division  moun- 
.  The  rich  alluvial  lands  of  the 
rision  produce  a  heavy  timber  growth 
•om  the  forests  of  other  sections  and 
inly  of  oak,  cottonwood,  hickory  and 
in  some  of  the  water  courses  in  the 
>giou  are  found  cypress  trees  of  great 

upland  forest  of  the  middle  tOiuiiui 
mixed  hardwoods,  largely  oak.    The 

■  has  been  culled  during  the  process 
ion  of  the  soil.  The  tree  growth  of 
rgcly  to  he  found  in  woodlots,  the 
of   the   land   being   devoted   to  ngrt- 

r?;c  bodies  of  timber  arc  rare.  Great 
tree  species  is  found  in  the  eastern 
the  mountain  region  of  Tennessee  — 
to  differences  in  election,  abundant 
d  different  exposures.  Three  types 
ited:  ridge,  slope  and  cove.  In  the 
is  found  chestnut,  white  oak,  black 
gum  short  leaf  pine  and  black  locust. 


On  some  of  the  high  ridges  are  found  balsam 
ami  spruce  and  at  lesser  elevations  black,  ted 
and  post  oak.  The  Slops  type  eoBSlSH  largely 
ol  rlii-tnin.  oak,  white,  black,  post  oak  and 
hickory.  There  is  also  to  be  found  some  short 
leaf  pine,  IOHT  wood  and  black  gum.  The  cove 
type  represents  the  heaviest   growth  and  grcat- 

...  Topograph)  Md  soil  both  '.. 
Here  ts  found  yellow  poplar,  bass-wood,  mag- 
nolias and  black  walnut.  In  addition  chestnut, 
white  oak.  beech,  sugat  maple,  hendook,  red 
oafe  -iii.l  hickory,  together  with  a  sprinkling  of 
black  birch,  hittemut,  locust,  ash,  buckej-c,  sour 
wood,  elm,  eherty,  sassafras  and  sycamore.  Ccr- 
I  contain  many  of  the  above  species 
and  others  few.  Forest  fires  prior  to  1907 
were  very  destructive  but  are  not  to  be  com- 
pared to  those  of  the  Northwest.  The  neces- 
sary brevity  of  this  article  leaves  much  of  in- 
terest unsaid. 

Came. —  In  the  early  days  Middle  Tennessee 
was  termed  by  the  Indians  the  "Happy  Hunt- 
ing  Grounds."  Until  some  years  after  the  war 
the  whole  State  was  blessed  with  an  abundance 
nt  game  of  many  species,  deer,  hear,  wild  tur- 
key, grouse  and  quail.  Among  the  migratory 
bi  rds,  ducks,  geese,  snipe  and  plover  were 
found  in  great  numbers  during  the  winter  and 
spring  months.  By  the  year  1900,  however, 
conditions  had  been  so  changed  through  the 
activities  of  market  hunters,  "game  hogs"  and 
gams  dealers  that  it  was  difficult  to  find  game 
sufficient  to  afford  any  sport.  This  fact  im- 
pressed upon  conservationists  the  necessity  of 
some  law    to  prevent   extermination.     The    first 

general  Game  Law  (chap.  169,  Kzti  1903]  met 
with  violent  opposition  in  the  general  as-Miil.lv 
and  passed  bv  a  narrow  margin.  The  act  to 
protect  non-game  birds  (chap.  118,  Arts  1908) 
was  also  passed  at  this  session.  The  benefits 
of  lite- Game  Law,  however,  were  speedily  made 
so  manifest  that  by  1905  the  legislature  created 
the  Department  of  Game,  Fish  and  Forestry 
(chap.  455,  Acts  1905)  and  added  to  the  law 
nl  1903  many  important  features  (chap.  515, 
Acts  1905).  By  1907  game  had  greatly  ini 
A  clnse  season  on  deer  was  established  and 
several  hundred  deer  in  a  private  park  near 
Nashville  were  purchased  and  treed.  They 
soon  scattered  and  under  protection  have  greatly 
increased.  Public  Sentiment  now  secured  the 
passage  of  the  first  general  Fish  Law  (chap.  489, 
Aets  1*x)7)  and  Forestry  Law  ("chap.  309,  Acts 
1907).  Both  of  these  measures  had  been  "side- 
tracked" in  the  preceding  legislature.  In  1909 
an  attempt  was  made  to  legislate  the  Slate 
warden  out  of  office.  The  Supreme  Court  de- 
clared the  measure  unconstitutional  (14  Gates. 
43).  In  1915  another  like  effort  was  made  and 
again  the  Supreme  Court  sustained  the  incum- 
bent of  the  office  (Howser  v.  Fullton).  Tcn- 
eurscd  with  factional  politics.  Reel- 
foot  Lake,  now  the  property  of  the  Stale,  can 
be  made  one  of  the  finest  game  and  fish  pre- 
-  i  '.  i  -  in  the  country.  It  has  long  heen  ait  El 
Dorado  for  hunters  and  fishermen,  Public  senti- 
nieni  now  strongly  favors  game  and  fish  laws. 
It  is  necessary  for  their  enforcement.  Without 
public  sentiment  back  of  it,  any  law  is  practi- 
cally a  "dead  letter."  With  the  establishment 
and  operation  of  the  game  farm,  the  outlook 
for   game   in    Tennessee    jB    eiStMWIgitM 

Fifh.—  Fcw    Stales    in    the   Union    have   as 
well  adapted  for  fish  as 
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Tennessee,  Many  flowing  into  the  river*  are 
led  by  cold  springs  and  ate  unexcelled  (or  bin, 
trout,  land-lnrkrd  salmon  am!  perch  Prior  to 
the  movement   in    1903   for   the  protection  of 

gaflif  and  !i*h.  Utile  attention  was  given  this 
valuable  I  Hit  Seining  was  frequent  and  dyna- 
miting not  uiKomraiin,  Liule  attention  was 
r^rr  paid  to  local  law*.  It  was  not  until  1W7 
that  the  general  Fish  Law  was  passed  (chap. 
489,  Ad*  1907).  This  law  was  sought  to  be 
amended  in  MIS  (chap.  152,  Acts  1915)  and 
the  Stale  warden  also  removed  from  office. 
The  Supreme  Court  held  this  could  not  he 
done,  but  did  not  pass  upon  the  other  features 
of  the  bill. 

It  hat  been  a  hard  struggle  to  protect  fish  in 
Tennessee.  The  people  have  nut  liccn  educated 
to  the  need  of  their  protection.  The  fine  waters, 
and  particularly  Reel  fool  Lake,  should  supply 
fish  food  in  greatest  abundance  at  reasonable 
cost.  The  introduction  of  German  carp,  like  the 
I  I  great  misfortune. 
Bimdimfcm  of  either  seems  impossible.  There 
hat  also  been  a  decrease  of  fish  from  the  pollu- 
tion of  streams.  This  is  a  common  act,  bM 
most  uncivilized  practice.  The  agencies  al  work 
are  loo  varied  for  enumeration.  The  develop- 
ment of  manufacturing  industries  with  no  re- 
striction* upon  disposal  of  waste  is  fast  rnfaaSf 
many  fine  streams  and  the  fish  have  become 
uneatable  from  the  tainting  of  the  water.  The 
mountain  streams  of  the  eastern  division,  where 
the  population  is  not  sufficient  1o  cause  damage 
JMf  KWam  are  often  affected  by 
Seining,  dynamiting  and  pollution  are  combin- 
ing to  destroy  the  fish  of  the  Stale.  Drastic 
measures  must  be  adopted.  It  is  feasible  to 
keep  wastes  out  of  the  waters  and  it  is  pos- 
sible to  turn  them  into  profit  through  valu- 
able by-products.  A  campaign  of  education  as 
well  as  law  is  essential  to  accomplish  the  needed 

Soil*.—  The  soils  of  the  Great  Smoky 
Mountains  are  mostly  rich  clays  and  loams. 
Those  of  the  valley  of  East  Tennessee  are 
mainly  red  to  brown  clay  and  loam  that  are 
very  productive,  though  there  are  narrow  belts 
derived  from  certain  formations  that  are  poor. 
Those  oi  the  Cumberland  Plateau  are  in  parts 
sandy  and  in  others  clayey.  The  former  are 
not  productive  and  should  never  be  cleared:  the 

latter    are    not    Strong,    but    are    susceptible    of 

great  improvement.  Those  of  the  Highland 
Rim  are  in  parts  fairly  good,  in  others  poor, 
hut  all  can  be  improved  and  brought  to  a  high 
state  of  cultivation  Those  of  ihe  Central 
Basin  are  very  productive  clays  and  loams,  and 
most  of  the  area  is  in  a  high  state  of  eoWvarion. 
The  soils  of  the  western  slope  vary  from  those 
that  are  sandy  and  of  little  worth,  through 
loams  and  clays  that  are  fairly  good  .< 
ceptible  of  great  improvement  to  the  rich  loess 
area  near  the  Mississippi,  and  the  rich  though 
narrow  alluvial  bottoms  of  the  Mississippi, 
Trimr-sec  and  smaller  Streams. 

Agriculture.— The    area    of    Tennessee   is 
*2,02Z  square  miles,  or  26.912,000  acres,  of  which 
21,000,000  are   farm  lands  and  more  than  onc- 
Mt  is  improved. 
principal    Crofi    dad    Sloth. —  Diversified 
farming   is   general    throughout    the   State,    al- 
though  specialization  is   practised  in  soon  sec- 
■  'ii   and   wheal   are  the  ((real 
staples,    leading    in    importance    in    the    order 


herd's  ki_    , 
grown  for  hay. 

The  production  of  strawberries  and 
Iocs  has  become  one  oi  tile  paying  (raa 
i'  pctagUj  in  GthfOll  and  adjoining  < 
From  these  and  other  point*  vast  qua 
and  fruits  are  shipped  to  the 
em  markets.  The  entire  State  of 
conditions  necessary  to  successful  fruii 

Stock  are  fed  and  fattened  On  a  largc 
and  this  industry   il   increasing  in  injuria 
Hogs  are  an  important  product      Poult n 
ing  is  extensive,  and  d.i 
lowed  near  the  larger  cities  and  towns. 

Stock  raising  in  all  its  branches  IS  art 
followed,  but  mis  industry  is  far  ihon 
possibilities.  Some  advantages  the  stock 
i  DJoyl  in  tin.  State  arc  an  agreeable  cliw. 
abundancc  of  excellent  food,  easily  pro 
a  long  outdoor  grazing  season  and  a  i 
in  which  the  demand  is  always  in  excess 
supply.  In  shoit,  as  a  stock -raiding  o 
Tennessee  has  no  superior  and  but  few 
among   the  States  of  this  Union. 


i  the 


,,-ld 


Agricultural     Defartmrnt  —  The     

commissioner  of  agriculture  of  Tennessee 
established    14   Dec.   1871      It   nas  then 
as  Ihe  Bureau  of  Agriculture.     W    H.  I 
was  elected  president  and  |    B.  Killchfcw 
tary.     Thi    ■  led  a 


Ren 


i,  wins 


of  (he  department  has  been  steady  ar 
become  of  supreme  important'.  I 
view  of  the  fact  that  of  a  population  uf 
000.  80  per  cent  are  farmers  ami  planici 
more  than  ever  before  have  become  inti 
in  scientific  farming  and  farming  not  o 
a    means    of    livelihood    but    at) 

The  soils  of  Tennessee  are  well  id  mi  i 
diversified  farming  and  respond  hacmtifi 
modern    methods.      In    fact,    as   an    all-i 
crop- producing    State    Tenne- 
celled  in  any  other  region  in  the  United 
in  the  variety,  profusion,  character 
of  its   farm   products.     Wonderful 
exist    in    the   soils,   climate,    phi 
and   drainage   of   the   agricultural   areas 
qucnt   demonstrations   of    great    crops   are 
porltd  lo  the  Agricultural  Department  fror 
of  the  three  grand  divisions  ol  the  State, 
times   made   on    ordinary   soils    with   or 
cultivations,    sometimes    on    the    ri 

with   intensive  methods  applied 
tion  of  (he  land  and  the  rultival 
exemplifying    the    versatility    and    c* 
such  lands  and  the  progress  of   their  di 

There  are  three  assistant  i  mniiiJMatsi 
agriculture,  who  hold  office  by  appcassui 
the  commissioner,  and  whose  work  is 
The  approp nations  by  IV 
io  cover  the  salaries  and  expenses  of  the  ran 
offices  under  ihe  commissioner's  JT" 
proximate  $35,000. 

Sci.  ntitic    larmi..„ 
Tennessee,  and  the  Slate.    ., 
has  become   fully  awakened  to  the  tni 
'co-operation  is  essential  to  s 


■act  er  ami  i 
efftri  k  m 

Jiya.l1    ID 


the  arm 
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aonstrated  at  the  farmers*  institutes, 
:  meeting  being  held  annually  in  each 
hree  grand  divisions  of  the  State  — 
lessee  in  May,  West  Tennessee  in  Sep- 
ld  Middle  Tennessee  in  December.    It 
truthfully  said  that  there  is  a  «new- 
dligence   in    even   the   most   secluded 
tricts*;  farmers  who  were  averse  to 
methods  of   agriculture  which  have 
for  ages  have  awakened  to  the  sense 
ion;     they    are    discarding    the    old 
and  adopting  the  new.    In  their  homes 
establishing  new  conditions*  making 
:es  not  merely  of  shelter  but  of  corn- 
luxury.     The  tractor  and  the  auto- 
•e  rapidly  displacing  the  old-time  inl- 
and the  buggy.    Tne  annual  value  of 
ducts  approximates  $150,000,000;  value 
tic  animals,  $107,000,000;  value  of  all 
>perty,  $614,000,000.     It  is  worthy  of 
every  crop  scheduled  in  the  Federal 
grown  to  some  extent  in  Tennessee, 
tries. — Although  Tennessee  has  always 
i   still   is,   essentially   an   agricultural 
:  progress  it  has  been  making  in  man- 
strongly   indicates   marked   pre-emi- 
industnes  in  the  years  to  come.    This 
mce   would   seem   to   be   a   necessary 
to  the  development  of  its  great  natural 
;  and  it  is  to  be  noted  that  its  present 
is  along  these  lines.     Approximately 
00  is  the  capital  invested  in  Tennessee 
uring  generally. 

ding  to  the  census  of  1909  the  total 
>f  industries  in  the  State  of  Tennessee 
>,  and  of  these  1,917  were  represented 
ishments  making  lumber  and  timber 
If  to  these  be  added  the  industries 
these  products,  such  as  car  and  car- 
tories,  approximately  one-half  of  the 
uring  establishments  of  this  State  de- 
>n  the  natural  resources  of  timber, 
rence  naturally  is  that  Tennessee  is  a 
ded  State,  and  such  is  the  fact.  Of  the 
i  26,000,000  acres  in  Tennessee,  approx- 
5,000,000  are  woodlands.  Three  coun- 
each  more  than  200,000  acres  of  virgin 
and  while  much  of  the  wooded  area 
ate  is  second  and  third  growth,  there 
i  enormous  quantity  of  virgin  trees  in 
iccessible  areas;  so  much  as  doubtless 
h  material  for  the  manufacture  of 
nd  wood  products  for  many  years  to 
"ennessee  has  $16,000,000  capital  in- 
i  the  timber  business  and  1,500,000 
:t  are  cut  yearly. 

je  of  products,  the  flour-mill  and  grist- 
stry  stands  but  little  below  that  of 
ind  timber  products.  The  soil  and 
onditions  of  the  State  are  conducive  to 
iction  of  wheat  and  corn;  but  this  in- 
>es  not  depend  upon  local  supplies  of 
:rial ;  for  much  wheat  and  corn  are 
nto  Tennessee  mills  from  the  West 
Northwest,  and  the  milling  in  transit 
enjoyed  for  many  years  by  Nashville, 
2's  largest  milling  centre,  has  tended 
ate  this  industry  and  place  it  upon  a 
t  and  stable  basis. 

manufacturing  industries  of  Tennes- 
order  of  their  importance  are :  Foun- 
machine-shop  products;  printing  and 
X;  cars  and  general  shop  construction 
irs  by  steam  railroad  companies;  oil, 
d  and  coke;  iron  and  steel  blast  fur- 


naces; textiles,  and  a  very  large  list  of  other 
industries  aggregating  4,775  establishments  in 
1914  and  covering  almost  all  articles  manufac- 
tured to  meet  the  ordinary  demands  of  modern 
life. 

The  summary  of  the  manufactures  of  Ten- 
nessee for  1914,  prepared  by  the  Bureau  of 
Census,  gives  the  following  statistics :  Number 
of  establishments,  4,775;  persons  engaged  in 
manufactures,  88,514;  proprietors  and  firm 
menfbers,  5,142;  salaried  employees,  8,999; 
wage-earners  (average  number  employed  dur- 
ing the  year),  74,373;  primary  horse  power, 
286357;  capital,  $211,423,000;  services,  $44,910,- 
000  (including  salaries  $11,828,000,  wages  $33,- 
082,000) ;  materials,  $123,430,000;  value  of  prod- 
ucts, $212,071,000;  value  added  by  manufac- 
ture (value  of  products  less  cost  of  materials), 
$88^641,000. 

This  summary  shows  a  consistent  increase 
in  the  census  report  of  1914  as  compared  with 
that  of  1909.  In  the  order  of  their  importance, 
from  a  percentage  point  of  view,  the  increases 
for  the  several  items  named  are  as  follows: 
Salaries.  28.8  per  cent;  capital,  25.9  per  cent; 
materials,  18.7  per  cent;  primary  horse  power, 
18.4  per  cent;  value  of  products,  17.7  per  cent; 
wages,  17.1  per  cent;  value  added  by  manufac- 
ture, 16.3  per  cent.  It  must  be  borne  in  mind 
that  the  United  States  census  with  reference 
to  manufactures  excludes  hand  trades,  building 
trades  and  neighborhood  industries  and  takes 
account  only  of  establishments  conducted  under 
the  factory  system.  Furthermore,  they  cover 
only  establishments  having  annual  products 
valued  at  more  than  $500.  The  four  large  cities 
of  the  State,  Nashville,  Memphis,  Chattanooga 
and  Knoxville,  have  more  than  one-fourth  of 
the  total  establishments  of  the  State.  In  these 
cities  are  most  of  the  very  lar^e  manufacturing 
enterprises,  such  as  the  following  in  Nashville : 
Milling,  printing,  car-shop  construction,  stoves 
and  ranges,  fertilizer,  tobacco  and  lumber.  In 
Memphis  lumber  and  allied  wood-working  in- 
dustries, industries  connected  with  cotton,  par- 
ticularly cottonseed  oil  mills,  molasses  mills. 
In  Chattanooga  iron  and  steel  manufactures, 
hosiery  mills,  knitting  mills,  wood-working 
plants.  In  Knoxville  marble  enterprises,  wood- 
working establishments,  hosiery  mills,  knitting 
mills.  Speaking  generally,  the  outlook  for  man- 
ufactures in  Tennessee  is  exceedingly  encour- 
aging, and  it  is  likely  that  in  the  years  to  come 
this  State  will  be  a  very  large  manufacturing 
State.  This  result  will  be  brought  about  largely 
by  two  causes,  cheap  hydro-electric  power  and 
proximity  to  great  natural  resources. 

Transportation. —  Growing  out  of  the  agita- 
tion for  internal  improvements  about  the  year 
1830,  the  State  undertook  with  enthusiasm  the 
promotion  of  railroad  development.  The  South 
Carolina  Railroad,  chartered  in  1828,  the  con- 
struction of  which  began  in  1829,  doubtless  fur- 
nished an  impulse  to  the  movement  The  desire 
was  for  an  outlet  to  some  Southern  port  for 
the  products  of  agriculture  and  industry.  The 
first  railroad  chartered  in  the  State  was  the 
Memphis  Railroad  Company,  a  proposed  line 
from  Memphis  to  Pulaski,  on  12  Dec.  1831. 
The  line  was  never  built.  In  1836  the  Hiwasse 
Railroad  was  chartered  and  ground  broken  in 
1837,  probably  the  first  work  ever  done  on  a 
railroad  in  the  State.  This  line  now  forms  a 
part  of  the  Southern  Railway  between  Knox- 
ville and  Chattanooga  and  was  completed  in 


482 


TENNESSEE 


lrt5ft  In  1845  the  Nashville  and  Chattanooga 
Railroad  Company  was  chartered  and  the  track 
between  Nashville  and  Chattanooga  was  finished 
in  1S53,  the  first  complete  line  of  railroad 
operated  in  the  State.  In  1845  a  vrreat  com- 
mercial convention  was  held  at  Memphis,  over 
which  John  C.  Calhoun  presided,  out  of  which 
grew  the  Memphis  and  Charleston  Railroad, 
now  a  part  uf  the  Southern  Railway. 

The  steam  railroad  mileage  of  the  State  for 
the  fiscal  year  ended  M)  June  1914,  exclusive  of 
switching  and  terminal  companies  was  4,105.55, 
or  1.63  per  cent  of  the  total  mileage  of  the 
United  States.  The  State  had  9.85  miles  of 
line  for  each  hundred  square  miles  of  territory 
and  18.42  miles  of  line  for  each  10,000  in- 
habitants. In  1870,  with  1,492  miles,  it  ranked 
12th  in  its  proportion  to  the  total  mileage,  In 
1914  its  standing  in  this  respect  was  29th, 
while  as  to  mileage  on  the  basis  of  territory 
it  was  2Kth  and  on  population  38th.  Prior  to 
the  Constitutional  Convention  of  1870,  the 
State  gave  large  aid  to  railroad  development 
and  up  to  the  Civil  War  period,  had  issued 
bonds  for  that  purpose  amounting  to  approxi- 
mately $15,000,000. 

For  the  calendar  year  1914  the  State  levied 
taxes  against  39  railroad  corporations,  having 
an  assessed  value  of  distributable  and  localized 
property  of  $(H),787,25o.25,  upon  which  the  tax 
for  Stale  purposes  alone  was  $317,755.40.  Kx- 
cluding  the  special  excise  taxes  of  the  govern- 
ment, the  railroads  in  the  State  pay  in  annual 
taxes  approximately  $448  per  mile  of  road.  The 
six  railroads  of  the  State  operating  or  con- 
trolling more  than  50  miles  of  line,  and  which 
embrace  al>out  three- fourths  of  the  total  mile- 
ace,  are  as  follows:  Louisville  and  Nashville 
Railroad  Compam.  1.S8S  miles,  including  the 
Nashville,  Chattanooga  and  Saint  Louis  Rail- 
way, with  S'>9  miles;  the  Southern  Railway 
Company,  985  miles,  including  the  Mobile  and 
Ohi"  Railroad  Company  with  119  miles,  and  the 
Virginia  Southwestern  Railway  with  101  miles; 

Summary  of  tiik  Waii.r   1\>wkk    Available 
Within  Tknnkssli:.     Minimi  m  Hoksk  I'< 


the  Illinois  Central  Railroad  Company 
miles;    the  Tennessee  Central    Kailro*M 
pany,    with    294    miles;    the    Cincin       i 
Orleans  and  Texas  Pacific   Railroad  * 
with    143  miles,  and  the  Carolina.  Qui 
and  Ohio  Railroad  with  55  miles.    The 
rates  of   the   State  are  equitable  and 
jority  of  the  railroads  have  a  max 
seuger  rate  of  two  and  a  half  cent*  ■* 
For  the  most  part,  the  railroads  are  a 
an  unusual  degree  in  the  develo]       u* 
resources  along  their  lines. 

The  street  railway  mileage  in  the  S 
1914  was  389.9,  and  had  an  assessed  v: 
taxation  of  $14,607,388.89. 

The  Water-Power  Resources  off  1 
—  To  state  in  definite  figures   the  ; 
power   which  can  and  ultimately  «m  . 
taincd  from  the  rivers  of  Tennessee  is 
possibility.      Any     comprehensive 
water-power  development  must,  for  »i»  ■ 
tion,    ignore    political    boundaries.      Fa 
reason  it  is  not  possible  to  segregate  the 
power   resources  of  one  State   from  uV 
the     neighboring     States.       Ftirihermon 
quantity  of   power   to   be   obtained   fr 
given  stream  is  wholly  a  question  of  the 
of  possible  storage  of  water  in  rescrvoc 
construction  of  which  forms  an  esse-* 
of   the  water-power  development.     1 
tion  of  reservoirs  is  itsclt  complex,  m 
volves    qu  est  ions    of    vested    rights,   the 
cultural   value  of  lands  to  be  flooded,  t 
location  of  railroads  which  are  already  s 
ated    as    to    render    a    great    many    oth 
attractive   water-power   projects   impo 
realization,  and  other  questions  of  a  m 
nature  no  less  vital  to  even  an  estimate 
amount  of  power  potential  in  a  sinelc  r 

Such    figures,    therefore,    as    may   h 
sen  ted  are  to  be  regarded  merely  as 
and  the   following  tabic-,  which  has  tw*i 
piled  with  great  care  from  all  the  d 
able,  must  be  so  interpreted. 

Ink    I)|--.YKLOl'MI-:Nlf    WITHOUT    SlORACf,   V 
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Tennessee  River 

Tennesw.-e  River 

Iliwasse  River 

(Vrw  River 

Clinch  River 

]*<*u]l  Rivrr 

Little  River  .... 

Telhr-i  Rivrr  .... 

Le.tV  Teii»evj<c  Riwr  .    . 

|.y...  i.  ]\r  ...j  Kivir 

Cjti  ■■  <"»w.k 

.M'T.iri-s  Oi  ek 

Lit'!--  Vmv  n  River 

.Ni.'ji  In  kv  Rr.vr  .i-i'l  l'i"'   Jt.irti--. 

Pi.  I  ■  M  Rlvef 

jf '-1  <•*-•*.  R:vi  r 

*  ,!•.»    F  .-k  H.  V.   ■    Rr..-r 


W.it  ,-i^.»  Rr.vr  :r   1  t-i'.-.tvi  s 
S*v  i"  •■!'■  m!.!':-  .     1  T'  ■  ■  <  ■-■■    TiJ.'T 
T**i' •"?*  ■.ri""  ■     '  '  *t:*,-,f'!  »■* 
Vr    t  .v''!:M-  :al  vtn-ai'  ■• 
Sp.ill   -.jli-r  i*  »r«  ii- -t  i 
**if  !  ,"i  .i!  S'.srvrv  t 


Shellm.iur:  1  t<»  C*hattan«*i-v:a      .     . 
(.'hutt;in>«>tta  tu  Kr:>.&vi!ic    ...    . 
Fn»tn  (Vner  River  t--  State  Lino. 
Prom  mi»uth  to  State  Line. . 
Pn>!!i  Kmiirv  Creek  tu  Suite  Line. 

From  m.iuth  t-.<  State  Line 

From  rn'iuth  t»  source      

From  i!i«*uth  t*»  sst'invr 

Prom  ni«-uth  t  ■  State  Line  .    . 

Fnmi  ni'iuth  t  >  State  Lute 

From 'iiotith  to  soime 

Fr>'»:»  in«»uth  to  S"iiriv        

From  mouth  t>  source  

Fp«:;  :r.outh  ti  Statu  Line 

Fi    :r.  ■:.  iMth.  t  •  State  Line 
F*  •!.  v.:  mth  to  Smth  F'»rk 

Pr-'*:s  ;:i<>uth  to  State  Line 

From  m..iuth  t.»  State  Line 


!  Riv.-  ' 

■  ■■  s|<l,-»i-'|  l.v  l':.itri|  State*! 


T-.fit 
T  t.*I  av  iil.it  V  it  twi-thm!«    f  t!  ■   tmir 
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•  T,,«   t**M!f  !  <»-.»i--  ill   -!-vi  .i!  S'irvv  v;  ■-I'lrs  tr^.iXlu  }■.  r  ■■  v-.vr  •     ♦  *;■•  T»"*ne«**e  Riwr  fr« 'fn  Chmttan** 
vi!'-;  )  iit  i'i ,  ,rn-ii-h  :,s  •*:■■  ij.'.-ri-  .♦  -    •<  n  i*.  i.-ati  -n  wml'l  :i»t  j»i  "nit  ■■*'  t\e  'livrl-ip»nent  »if  all  of  thi«  ft^wtr.  th 

i  r-  hii.1  •  «  SU.JhKi.      A.     inlin.'t-- the  fep-'rt  nfthi- rhirf  ■  f  «":ir:  -r^  i.f  the  I'-.itr-l  Stat  en  army.  20/MK)  hoffW  at 

•      *.  r  i ■«''■.   '■-     S    >■'•■  :••■[  .i»    i  p  r.t  ul»  -ut   -ix  rnili-b  fru:;  Kv    » villi  . 

♦  .1     A     *!-.vi«  •■"  *■  k     .     •;■'  .■■    !   »\r  <"\  ill    .V  Ite-  p'lwvr        f  the  ^tri?-'  i;4;i  \}y]r    if  >wi';/  'le\Tl"neil  t»V  in^tlTVlaal    !■ 

•in?*   -f  .'^  h  n-  tv  v,  r  .n  t  v4    t     t  it  il  7<.n  Ml  h  rse  irfiwrr     (('nisi:*  "  Rev*urce«  .rf  Tennessee."  Vol.  I,  Noc  D-    I 
purpose  uf  thu  »urniiu»rv  this  i.^ure  hat  Itwn  rctuood  to  40,000  h>>rv  power. 
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>tal  amount  ot  power  which  a  com- 
2  plan  of  development,  such  for  in- 
fill be  necessitated  in  the  future  by  the 
i  of  cheap  coal,  will  render  available 
ttedly  more  than  double  the  above 
uite    probably    more   than    triple    the 

t  Development. —  The  large  develop- 
eady  completed  within  the  State  are 
.  in  the  following  table : 


indebtedness  was  converted  into  and  sold  as 
serial  bonds,  running  40  years  bearing  4  per 
cent  and  4)6  per  cent  interest,  averaging  428 
per  cent  interest. 

Bonds  held  by  charitable  and  educational  in- 
stitutions : 

5  per  cent  certificates  of  indebtedness. ....  $14,000 

6  per  cent  certificates  of  indebtedness 622,000 

Total $636,000 


COMPANY 

Location 

River 

Installed  capacity 

i  and  Tennessee  River  Power  Co. 

Hales  Bar 

Tennessee ........  i.. . 

58.800  horse  power 

Parks ville  and  Caney  Creek. 
Near  Greenville 

Ocoee. 

45 ,000  horse  power 
16,000  horse  power 

astern  Electric  Co 

Nolichucky 

wer  Co 

Near  Elizabethton 

Watauga 

3 ,  200  horse  power 

Tennessee  Power  Company  has  con- 

i  third  water-power  plant,  to  develop 

rse  power,  located  on  Caney  Fork,  a 

of  the  Cumberland  River. 

ibtedly  the  dominant  power  interests 

ite  are  those  of  the  Tennessee  Power 

This  company,  beside  owning  the 

er  powers  above,  leases  the  plant  of 

anooga  and  Tennessee  River  Power 

at  Hales  Bar,  owns  the  steam  power- 

the  Chattanooga  Railway  and  Light 

the    Nashville    Railway    and   Light 

and  a  third  steam  plant  at  Cleveland. 

>lds  an  undeveloped  water-power  site, 

two  already  mentioned,  on  the  Ocoee 

t  has  the  most  extensive  transmission 

e  State.    This  line  connects  all  of  the 

uses   with   each    other    and   with   the 

Chattanooga,  Nashville.  Cleveland  and 

;   and   the  company  nas   a   practical 

of  the  power  business  in  the  three 

ed  places  and  it   furnishes  power  to 

cville   Railway   and   Light    Company, 

ipplies    the    power    requirements    of 

Its   transmission   lines    total   over 

• 

Tennessee   Eastern    Electric   Company 

power  to  Greenville,  Jonesboro  and 

"lty;  it  has  steam  plants  at  Greenville 

son  City  and  it  operates  the  street  car 

the  last  named  place.    The  Aluminum 

of    America,    operating    under    the 

the  Knoxville  Power   Company,  has 

sd  a  scries  of  water-power  plants  on 

2    Tennessee    River    which    yield    ap- 

;ly   400,000   horse    power.      Of    these 

lly  one  is  located  within   Tennessee, 

being  situated  m  North  Carolina,  but 

1   the   power   is   utilized  in   the  com- 

duction  works,  located  at  Maryvillc, 

Finances. —  1.  Bonded  Indebtedness 
tate. —  The  status  of  interest-bearing 
tate  up  to  1  July  1915  and  1  Oct.  1915 
allows : 

temporary  loan  refunding  bonds, 

15 $9,381,000 

temporary  loan   refunding  bonds, 

i5 1.400.000 

notes,   issued  in   1915,  3  per  cent 

July  1915 1.000.000 


2.  State  Tax. —  Both  personal  property  and 
real  estate,  35  cents. 

3.  Aggregate  assessed  valuation  of  property 
in  Tennessee  for  1913-14  was  $560,997,621. 

4.  Sinking  Fund. —  Upon  the  adoption  of  the 
serial  plan  of  retirement  of  bonded  indebted- 
ness, which  of  course  provides  for  the  semi- 
annual payment  of  interest  and  a  portion  of  the 
principal,  the  sinking  fund  plan  was  abandoned. 
The  interest  payment  and  proportional  pay- 
ment of  principal  is  stioulatea  in  serial  plan  or 
contract,  which  obligation  cannot  be  postponed 
by  legislation  and  obviates  the  necessity  of  a 
sinking  fund. 

Assessment  of  1913^14,  railroad,  telegraph, 
telephone  and  street  railways: 


Railroads 

Telephone  and  telegraph 

Street  railways 

Increase  1915  combined  properties. 


$90,787,256 

6,362,425 

14.607.388 

2.253.000 


Total .     $114,010,069 


The  estimated  value  of  property  owned  by 
the  State  in  1883  was  $1,579,475;  estimated  value 
in  1914,  $5,316,378. 

Sources  of  Revenue, —  Taxes  on  polls,  on 
property,  on  incomes,  on  sales  of  land,  on  ex- 
ercise of  privileges,  on  litigations,  from  fines 
and  forfeitures,  from  merchants,  from  peddlers 
and  from  collateral  inheritance  tax.  AH  taxes 
must  be  uniform. 

Exemptions. —  One  thousand  dollars,  per- 
sonal property,  each  resident  taxpayer;  United 
States,  State  and  municipal  property  not  used 
for  rental;  relijrfous,  charitable,  scientific,  liter- 
ary and  educational  property,  subject  to  cer- 
tain minof  limitations;  agricultural  and  me- 
chanical associations  worth  less  than  $10,000; 
ail  public  thoroughfares  and  parks  dedicated  to 
public  use ;  all  growing  crops,  direct  product  of 
the  soil. 

Banks  and  Banking. —  The  following  fig- 
ures largely  exhibit  the  condition  of  banks  in 
Tennessee  in  March  1916: 


$11,781,000 


National 

Number  of  banks 107 

Capital  paid  in $14,570,000 

Surplus  and  undivided  profits  8.715, 000 

Actual  cash 5.004,000 

Total  reserve 18.569.000 

Deposits 76.035 ,000 

Total  resources 129,228.000 


State 

406 

$14,216,359  02 

5.445.373  85 

4,126.099  71 

26,684,153  41 

74.712.165  89 

102.040.044  78 


nd  October  1915,  being  maturty  dates,  Tennessee  has  a-  modern  banking  law.    The 

time  refunding  was  due.    The  above      State  banks  are  regarded  with  exceptional  con,- 
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fidence  by  the  public.  It  is  optional  with  the 
State  banks  to  assume  double  liability  of  stock- 
holders. The  State  under  its  constitution  can- 
not become  the  owner  in  whole  or  in  part  of 
any  bank. 

Government.— The  separation  of  the  powers 
of  government  into  legislative,  executive  and 
judicial  departments  was  specifically  recognized 
in  1776,  1834  and  1870;  and  the  1796  constitu- 
tion, also,  without  mentioning  it,  so  organizes 
the  government.  Under  the  1776  constitution 
the  legislature  elected  the  governor,  who  was 
{riven  no  veto  power  until  1870.  Until  1853  the 
judges  of  the  principal  courts  were  elected  by 
the  legislature.  Not  until  after  1834  were  the 
justices  of  the  peace  elected  by  the  people.  The 
North  Carolina  and  early  Tennessee  courts 
adopted  with  little  hesitation  the  doctrine  of 
judicial  review  of  legislation.  The  power  of 
the  legislature  has  been  made  subject  to  gradu- 
ally increasing  limitations,  both  procedural  and 
relating  to  the  variety  and  scope  of  its  enact- 
ments. In  1870  the  reaction  against  the  arbi- 
trary acts  of  the  reconstruction  governors  re- 
sulted in  a  decrease  of  the  powers  accorded  the 
governor. 

The  constitution  of  Tennessee  has  reflected 
its  economic  and  social  history.  The  simple 
agricultural  commonwealths  of  the  18th  cen- 
tury, after  securing  the  people  against  the  en- 
croachments upon  their  arights*  which  had 
become  so  frequent  under  royal  governors,  de- 
manded only  an  outline  of  the  Frame  of  gov- 
ernment and  a  few  other  elementary  provisions 
such  as  the  regulation  of  the  suffrage.  The 
power  of  the  land  speculators  showed  itself 
clearly  in  the  requirement  of  a  specific  land  tax 
in  17*6.  The  enthusiasm  for  internal  improve- 
ments was  apparent  in  the  constitution  of  1834; 
reaction  against  its  abuse,  and  against  prevalent 
careless  methods  of  dealing  with  corporations, 
in  the  constitution  of  1870.  The  relative  de- 
cline of  agriculture  and  the  vast  increase  of 
mining  and  manufacturing  interests,  as  well  as 
the  trend  of  population  city-ward  furnish  the 
economic  background  for  a  new  convention. 

Education. —  The  public  school  system  con- 
trolled by  a  State  board  of  education ;  the  de- 
nominational schools  and  colleges,  the  private 
preparatory  schools  and  the  several  city  sys- 
tems constitute  the  means  of  education.  Edu- 
cational upbuilding  has  been  marked  since  1873 
which  is  tne  time  of  the  beginning  of  the  three 
chief  agencies  within  the  State,  namely:  (1) 
The  system  of  public  schools,  inaugurated  by 
the  State  legislature;  (2)  The  establishment  of 
George  Peabody  College  for  Teachers  by  the 
Peabody  Board  of  Trust,  and  (3)  The  founding 
of  Vanderbilt  University.  The  general  growth 
of  education  has  been  from  the*  eastern  bound- 
ary of  the  State  toward  the  west.  Of  the 
three  grand  divisions  —  East,  Middle,  West  — 
Ea*t  Tennessee  has  had  the  highest  and  most 
general  development,  while  Middle  Tennessee 
is  second  and  West  Tennessee  the  lowest. 

Public  Schools.— The  University  of  Tennes- 
see is  the  head  of  the  public  school  system  with 
all  department*  Iorated  at  Knoxville.  except 
the  medical  and  dent:il  colleers  which  are  at 
Memphis  The  department  of  agriculture  main- 
tain*, i'-ii-tlv  v. i»h  \hv  I'nitcd  State*  Depart- 
ment "f  Agriculture  and  the  State  department 
of    agriculturr.    an    extension    division    which 


takes  to  every  county  experts  of  every  kind 
needed  for  farm  development.  Farm  demon- 
stration agents  are  employed  in  the  counties 
receiving  this  service.  Support  is  received  fraa 
the  Morrill  Act  Fund  of  1890;  the  Xeboa 
Fund,  Act  of  1907;  the  Land  Grant  Fund,  An 
of  1862;  the  Hatch  Fund,  Act  of  1887;  tbe 
Adams  Fund,  Act  of  1906,  and  from  the  appro- 
priations of  the  State  legislature  —  aggTegitim 
an  annual  expenditure  of  from  $J50JOOO  to 
$400,000.  An  attendance  of  1.000  students  ii 
maintained  beyond  that  of  the  Summer  School 
of  the  South  which  annually  registers  1.500  at- 
tendance. Control  of  the  university  is  centered 
in  a  board  of  trustees  appointed  by  the  gover- 
nor, one  from  each  Congressional  district  of  the 
State. 

The  State  board  of  education  has  under  its 
direction  the  normal  schools,  the  high  schools 
and  elementary  schools  through  the  officers  of 
instruction.  This  board  is  appointed  by  tbe 
governor  and  consists  of  nine  members,  with 
the  stipulation  that  not  more  than  three  mem- 
bers snail  be  from  any  one  grand  division  «-: 
the  State.  The  offices  filled  by  the  board  are 
The  State  superintendent  of  public  instruction. 
State  high  school  inspector,  presidents  of  the 
normal  schools,  teachers  of  the  normal  schools, 
supervisors  of  elementary  schools,  conductors 
of  teachers'  institutes  and  the  examiners  of 
teachers'  examination  papers.  Other  duties  of 
the  board  are:  Examine  teachers  under  i 
uniform  State  law;  examine  applicants  for  'he 
position  of  county  superintendent  of  schools; 
apportion  the  school  fund  as  outlined  by  law: 
adopt  school  books,  both  elementary  and  high 
school;  outline  all  courses  of  study;  certificate 
all  teachers,  county  superintendents  and  grada-- 
atcs  of  the  elementary  and  high  schools,  and 
to  issue  such  regulations  as  may  be  needed 
under  legal  provisions  in  the  general  super- 
vision of  the  public  school  system. 

The  school  fund  is  derived  from  county 
levies,  which  vary  in  amount,  and  are  collected 
bv  the  county  trustees.  However,  one  and  one- 
half  mills  on  the  dollar  of  assessed  property 
are  mandatory  for  all  counties  through  a  state 
enactment.  Also,  the  general  education  find 
established  in  1909  provides  that  J3#  per  ecu! 
of  the  gross  revenues  of  the  State  be  expended 
for  school  purposes,  same  to  be  divided  as  fol- 
lows: 61  per  cent  for  elementary  schools  ap- 
portioned to  the  counties  on  a  per  capita  basis: 
10  per  cent  for  county  supervisions,  consoli- 
dated schools,  industrial  work,  salaries  of 
county  superintendents;  6  per  cent  to  county 
high  schools;  2  per  cent  to  tne  Cookeville  Pprf- 
tcchnic  Institute ;  1  per  cent  to  school  libraries; 
13  per  cent  to  normal  schools;  7  per  cent  to 
the  State  University.  A  poll  tax  of  $2  ssf- 
plements  this  fund.  The  aggregate  fund  ii 
approximately  $8,000,000 — apportioned  by  the 
State  Hoard  of  Education  to  a  school  popoaM 
«■!  7S0.(XX)  With  12,000  teachers  whose  avenge 
salary  is  $50  per  month  for  a  term  of  130  cfcj* 
F<>ur  normal  schools  arc  maintained,  one  of 
which  is  for  negroes  —  with  an  annual  tool 
enrolment  of  2,500.  Seventy-one  counties  of 
96  have  county  high  schools  with  an  enrohnri- 
of  12.500. 

The  Roman  Catholic  Church  maintains  25 
parochial  schools,  with  4,170  pupils,  one  coDefe 
i'eir  hoys  with  350  students,  five  academics  f« 
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th  619  pupils,  two  orphan  asylums  with 
lans,  making;  a  total  of  5,464  young  peo- 
'  under  Catholic  care  out  of  a  Catholic 
on  of  19,000. 

lie  Schools. —  The  famous  Webb  School 
uckle  is  the  pioneer  of  college  prepara- 
lools  in  the  territory  southwest  of  the 
>hio.  Others  of  the  same  type  whose 
purpose  is  to  train  boys  for  college  arc 
n  and  Hughes  School  at  Spring  Hill; 
School     at     Fayetteville ;     Hawkins 

Gallatin;    Castle    Heights,    Lebanon; 

around  Academy,   Franklin;   McTyeire 

McKenzie;  McFerrin  School,  Martin; 

School,      Pulaski ;      Peoples-Tucker 

Springfield;  Montgomery  Bell  Acad- 
rashville;    Duncan    School,    Nashville; 

School,  Nashville;  Wallace  School, 
le;  Baylor  School,  Chattanooga;  Mc- 
»chool,  Chattanooga;  Columbia  Military 
iv;  University  School,  Memphis;  Se- 
Military    Academy;    Industrial    School, 

Ion. 
ier  Institutions. —  The  following  colleges 
ngly  supported  and  enjoying  prosperous 
trations:  Vanderbilt  University,  Nash- 
Seorge  Peabody  College  for  Teach- 
eneral  Education  Board),  Nashville; 
ity  of  Chattanooga  (Methodist)  ;  Car- 
vman  College,  Jefferson  City  (Bap- 
fclilligan  College  (Disciple),  Tusculum, 
rterian),  Greeneville ;  Washington  Col- 
resbyterian) ;  University  of  Tennessee, 
He  (State) ;  Cumberland  University, 
i  (Presbyterian)  ;  Southwestern  Presby- 
University,  Clarksville  (Presbyterian) ; 
University,  Jackson  (Baptist);  Tennes- 
lege,  Murfreesboro  (Baptist)  ;  Univer- 
the  South,  Sewanee  (Episcopal)  ;  Mary- 
Dllege,  Maryville  (Presbyterian) ;  Col- 
f  the  Christian  Brothers,  Memphis 
)  ;  Saint  'Cecilia's  Academy,  Nashville 
) ;    Sacred    Heart    Institute,    Memphis . 

or  Colleges. —  Several  institutions  have 
zd  regular  junior  college  curricula  as 
Ward-Belmont,  Nashville;  Buford 
Nashville;  Martin  College.  Pulaski; 
see  College,  Madisonville,  and  the  State 
schools  at  Murfreesboro,  Johnson  City 
mphis. 

%er  Institutions  for  Negroes. —  The 
standards  of  efficiency  are  attained  in 
>rcd  institutions  which  take  their  place 
le  similar  schools  for  the  white  race, 
niversity,  Nashville  (Congregational)  ; 
Williams  Nashville  (Baptist) ;  Walden 
ity,  Nashville  (Methodist)  ;  Lane  Col- 
ckson  (Methodist);  Knoxville  College; 
College,  Shelbyville;  Industrial  Normal 
Nashville  (State)  ;  Academy  and  Indus- 
hool  of  the  Immaculate  Mother,  Nash- 
l.  C). 

ritable  Institutions.— The  following  in- 
is  receive  their  support  from  the  State: 
ntral  Hospital  for  Insane  located  near 
le;  the  Western  Hospital  for  Insane 
at  Boliver;  the  Eastern  Hospital  for 
located  at  Bearden ;  the  Reformatory 
ys  located  near  Nashville;  the  Tennes- 
lustrial  School  located  near  Nashville; 
inessee  Confederate  Soldiers'  Home  at 
age;    three    of    the    larger    counties    in 


Tennessee  have  their  own  industrial  schools, 
namely,  Shelby,  Knox  and  Hamilton. 

Throughout  the  State  are  a  great  many  in- 
stitutions which  derive  their  support  through 
voluntary  contributions  from  individuals,  or 
through  societies  organized  for  that  purpose, 
such  as  the  Masonic  Home  located  near  Nash- 
ville, the  Odd  Fellows  Home  at  Clarksville 
and  the  Old  Woman's  Home  at  Nashville. 
Many  counties  in  the  State  maintain  charity 
institutions  such  as  county  asylums,  poor- 
houses.  The  State  has  also  in  the  past  given 
aid  to  private  institutions  such  as  the  Ten- 
nessee Children's  Home,  Finding  Society  and 
the  School  for  Blind  Girls. 

Penal  Institutions. —  Penal  institutions  are 
the  penitentiary,  or  State  prison,  to  which  per- 
sons convicted  of  felonies  are  sentenced;  and 
county  jails  used  for  the  detention  of  persons 
awaiting  trial,  or  those  who  have  been  convicted 
of  felony  and  are  temporarily  held  until  they  may 
be  conveyed  to  the  penitentiary.  Sentences  for 
terms  less  than  one  year  are  to  the  county 
jail,  and  persons  fined  by  the  criminal  courts 
and  failing  to  pay  such  fines  are  also  im- 
prisoned therein.  Under  the  law  a  county  jail 
may  be  declared  to  be  a  workhouse,  in  which 
case  the  prisoners  may  be  worked  on  the  high- 
ways during  the  term  of  their  sentences,  or 
until  their  fines  shall  be  paid  according  to  a 
schedule  of  valuation  placed  upon  their  labor. 
The  cities  also  have  workhouses  for  the 
punishment  of  infractions  of  city  ordinances 
authorized  by  State  law.  Workhouse  prisoners 
may  be  transferred  from  one  county  to  an- 
other, and  hence  the  labor  of  prisoners  from 
several  counties  may  be  applied  to  highways  in 
one  county  together,  an  arrangement  due  to 
the  fact  that  in  most  counties  there  are  very 
few  county  prisoners. 

The  penitentiary,  or  State  prison,  was  es- 
tablished under  an  act  passed  in  1829,  and  be- 
gan to  receive  prisoners  in  1831.  It  was  con- 
ducted under  the  direct  management  of  the 
State  until  1870,  except  when  held  by  the 
United  States  military  forces  from  1862  to  1865, 
and  except  when  under  an  abortive  lease  in 
1867-68.  From  1870  to  1897  the  lease  system 
was  in  force,  although  the  State  at  the  same 
time  employed  a  superintendent,  wardens  and 
physicians,  to  look  after  the  interests  of  the 
prisoners  and  State,  as  well  as  could  be  done 
under  the  system. 

The  act  of  1893  provided  for  a  change  to 
the  State  account  system,  with  a  provision 
permitting  the  hiring  out  of  a  part  of  the  con- 
victs at  the  main  prison  under  contracts  for 
labor  by  the  day;  also  for  the  purchase  of 
farm  and  coal  lands.  A  farm  of  1,100  acres, 
lying  in  a  large  bend  of  the  river  six  miles 
below  Nashville,  was  bought  and  a  commodious 
modern  prison  was  erected  thereon.  Later 
2,400  acres  were  added  to  this  prison  farm. 
For  coal  mining  purposes  the  State  purchased 
the  Brushy  Mountain  tract  of  12,000  acres  in 
Morgan  and  Anderson  counties,  and  later  pur- 
chased «Herbert  Domain*  of  10,000  acres  in 
Bledsoe  and  partly  in  Cumberland,  White  and 
Van  Buren  counties.  This  latter  tract  is  sup- 
posed to  contain  good  coal,  but  it  has  not  been 
opened.  In  the  same  act  the  State  is  forbid- 
den to  mine  by  convict  labor  except  in  the 
State's  mine.     A  large  number  of  convicts  are 
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employed  at  Rroshv  Mountain,  the  number  on 
1  Dec.  1914  bring  616,  while  those  in  (he  main 

prison  at  the  satnr  time  were  1,243;  total.   ] ,«?" 

oovictl    were  651.  colored    1,208.     Fe- 
male, 63.  ..II  at   Nashville. 

At   the   main   prison   two-thirds  of   irir   COB- 

victl     arc     employed     in    manufacture,     black- 

.    clerical    rind   domestic  Work, 

etc..    under   direct   management;    ouc-ihird   arc 

similarly    employed   under   contracts   with    out* 

;>:   under  the  eye  of 

Slate  officials   lo  MC   thai   the   humane 

■  if   the   law   arc   carried   out. 

During  1013-16  300  convict*  were  hired  to 

,uid  SO  to  Williamson,  and 

employed    in    working    on    public    roads    .i:     Hi 

■ 
lie  successful ;  there  is  a  strong  movement  so 
Us    employ    the    mass    of    the    convicts    hi,  the 
fulure.    The  Indeterminate  Sentence  Law  u  in 

In  1915  an  act  was  passed  creating  ihc 
Board  of  Control,  with  its  office  at  '.'.. 
whereby  the  several  public  institutions  of  the 
State,  as  the  penitentiary,  Slate  Keformatory. 
Tennessee  Indtistri..!  School,  asylumi  lot  the 
iflJBflfl,  deaf,  dumb  and  blind  schools,  are 
brought  under  One  hoard  for  their  better  and 
more  uniform  management.  The  statistics  of 
the  operandi  of  this  board  have  not  been 
1915-16, 

For  a  number  of  years  following  1807.  when 
the  new  system  for  the  prison  went  into  effect, 
profits  over  expenses  were  large,  often  running 
over  $200,000  net  profits  a  year,  hut  in  mote 
recent  years  the  receipts  have  not  much  ex- 
ceeded  expenses. 

While  the  convicts  were  OBployi  'I  undtr  ihi 

HOB  and  many  of  them  confined  in  the 

old  prison  which  was.  from   1887  lo  1H97,  within 

the  death  rate  was 
high.  Being   at   times   over   3   per  cent;   the   rc- 

?ort  to  (he  end  of  1914  shows  a  dcatli  rale  of 
3   pel   cent. 
There  are  two  institutions  which  arc  semi- 

Knal  in  character,  the  Tennessee  RefOTBtaton 
r  Boys  and  thr  Tennessee  Industrial  School 
The  reformatory  is  in  a  different  pan  ol 
Davidson  County  from  the  main  prison,  hut  is 
in  a  way  connected  with  it,  and  to  it  are  rom- 
li  i  view  to  rcforma- 
!  schooling.  The  judges  of  the  (  rimi- 
nal  Courts  may  send  any  convict  under  18 
years  of  age  to  this  reformatory,  and  nearly 
all  such  arc  so  disposed  of.  The  population  of 
the  reformatory  is  497. 

The  industrial  school  is  designed  for  the 
care  of  young  ptnotu  who  arc  without  the 
care  of  guardians  or  provident  patents  and 
such  as  arc  found  wandeiing  or  [oat 
company  of  evil  repute  The  pupils  or  in- 
mates of  the  industrial  school  number  860. 
Several  different  counties  maintain  institutions 
of  the  same  kind,  and  they  arc  tecogniictl  by 
The  discipline  is  of  ureal  value, 
and  there  are  many  pupils  who  have  not  been 
placed  in  the  school  by  reason  of  any  com- 
plaint  against    them. 

The    act     of     1911     r-stablishes     the    Juvenile 
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it  and  depcndcni,    Dafinqueati 

I    lummittrd  some  penal  olttTI 
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re  as  many  ancient  Indian  graves  in 
see  as  there  are  white  graves.  The 
population  of  Tennessee  was  probably 
at  any  one  time,  over  20,000;  but  In- 
tave  roved  over  this  section,  changing 
dtes  in  some  instances,  for  several 
d  years,  giving  rise  to  the  many  re- 
of  widely  different  ages.    * 

Indian  Tribes.—  At  the  time  the 
mot    visited    this    section    Cherokees, 
:es  and  Chickasaws  were  the  principal 
nhabiting  Tennessee. 

Cherokees. — .The  Cherokees  were  a 
separate  tribe  of  the  Iroquoian  stock, 
t  one  time  held  the  entire  southern  Al- 
region  in  southwestern  Virginia,  western 
Carolina,  west-South  Carolina,  northern 
i,  northeastern  Alabama  and  East  Tenn- 
De  Soto  found  them  in  this  section  as 
>  1540  and  they  probably  had  been  here 
ifore.  The  Cherokees  also  claimed  all 
d  between  Tennessee  and  the  Cumber- 
ver  and  on  to  the  Ohio  River,  but  had  few 
towns  in  that  region.  The  Cherokees 
nr  the  Chickasaws  drove  the  Shawnees 
he  region  around  Nashville,  about  the 
710.  The  Shawnees  gradually  moved 
f  the  Ohio.  The  feud  between  the  Chero- 
:d  the  Shawnees  continuing,  both  parties 
to  hunt  or  live  to  any  large  extent  in 
mted  territory  in  Middle  Tennessee.  So, 
irly  60  years  after  1710,  this  fertile  sec- 
ts unoccupied  and  became  full  of  game, 
bites  were  attracted  by  the  game,  rich 
d  comparative  freedom  from  Indians, 
fan  settlements  under  General  Robertson, 
t  is  now  Nashville,  about  1779.  The 
ees  were  gradually  forced  to  give  up 
nds  and  emigrate  to  Texas  and  the  In- 
erritory,  while  a  few  remained  in  the 
ins  of  western  North  Carolina,  and  1376 
>w  living  on  Qualla  Reservation  in 
County,  N.  C,  and  300  on  Cheowah 
ation  in  Graham  County,  N.  C. 

Shawnees. —  The  Shawnees  have  a 
interesting  history.  They  originally 
rom  the  north  and  were  of  Algonquian 
In  the  year  1669  when  we  first  begin 
:  any  authentic  history  of  them,  we  find 
of  the  tribe  living  in  the  Cumberland 
in  Middle  Tennessee,  and  ranging  from 
nnessee  River  on  the  south  to  the  Ken- 
Xiver  on  the  north.  One  of  their  prin- 
?wns  was  on  the  present  site  of  Nash- 
another,  and  earlier  one,  at  what  is 
Italian    Springs,    in    Summer   County, 

The  Shawnees  at  this  time  were 
in  friendship  with  the  Cherokees,  and  it 
led  by' the  Cherokees  that  the  Shawnees 
xxupying  this  territory  by  their  per- 
i.  About  1707  war  arose  between  the 
ees  and  the  more  powerful  Cherokees. 
sequence  small  bodies  of  Shawnees  were 
tally  leaving  and  seeking  their  friends 
ndred  north   of   the  Ohio  River.     The 

the  Shawnees  left  in  the  Cumberland 
attempted  to  leave  their  home  at  Nash- 
tid  join  their  brethren  in  the  north  about 
These  were  ambushed  by  the  Cherokees 
ieir  allies  —  the  Chickasaws  —  on  Cum- 
1  River  just  above  the  mouth  of  die 
h,  and  practically  all  this  body  of  Shaw- 
'ere  slain.    Some  of  the  Shawnees  from 


the  Cumberland,  after  living  for  a  time  in 
Kentucky,  formed  a  settlement  at  Shawnee- 
town,  III.  About  1730  these  removed  to  Ohio 
and  joined  other  Shawnees.  About  1750  these 
western  Shawnees  were  joined  by  the  eastern 
branch  of  the  tribe.  This  eastern  branch  had 
originated  in  the  north,  later  emigrated  to  the 
headwaters  of  the  Santee  and  Peedee  rivers  in 
South  Carolina.  Gradually  driven  thence  by 
the  warlike  Catawbas,  during  the  period  1690 
to  1720,  they  drifted  north,  building  the  old 
Shawnee  towns  of  Winchester,  Va.,  and  Old- 
town,  M<L  on  their  way.  They  finally  es- 
tablished themselves  in  Lancaster  County,  Pa. 
They  made  a  treaty  with  William  Penn  in 
1701.  It  is  said  they  had  a  copy  of  this  treaty 
50  years  later.  The  eastern  and  western 
branches  of  the  tribe  having  joined  in  Ohio, 
they  became  the  allies  of  the  French,  and  for 
nearly  40  years  were  constantly  at  war  with  the 
English,  or  the  citizens  of  the  newly- formed 
United  States.  Many  of  the  expeditions  sent 
to  the  country  north  of  the  Ohio  during  the 
War  of  the  Revolution  were  against  the  Shaw- 
nees, and  most  of  the  bloody  work  in  northern 
Kentucky  was  done  by  the  Shawnees.  When 
peace  had  been  declared  after  the  War  of 
Revolution  a  considerable  body  accepted  the 
invitation  of  the  Spanish  government  to  set- 
tle near  Cape  Girardeau,  Mo.,  in  what  was 
then  Spanish  territory.  Another  party  of 
Shawnees  settled  on  White  River  in  Indiana. 
From  this  last  section  of  the  tribe  sprang  the 
great  Tecumseh  and  his  twin  brother, 
Tenskwatawa,  the  Prophet.  The  Prophet  was 
defeated  by  Harrison  at  the  battle  of  Tippe- 
canoe in  1811.  The  warlike  spirit  of  the  Shaw- 
nees was  broken  by  this  overwhelming  defeat. 
About  1825  the  various  sections  of  the  tribe 
began  moving  west  to  a  reservation  in  Kansas. 
About  1845  a  large  part  of  the  Kansas  section 
moved  to  the  Canadian  River  country  of  the 
Indian  Territory. 

Military  History. —  Tennessee  is  designated 
the  •Volunteer*  State  —  a  name  acquired  in 
the  war  with  Mexico.  Her  military  history  be- 
gins at  King's  Mountain  during  the  Revolution. 
Creasy  in  his  <  Fifteen  Decisive  Battles  of  the 
World, }  says  the  battle  of  Saratoga  is  the 
decisive  one  in  our  Revolutionary  struggle; 
if  that  is  so.  King's  Mountain  is  second  in  im- 
portance to  that  engagement  alone. 

This  tattle  was  foueht  on  25  Sept.  1780. 
The  force  was  under  the  command  of  Cols. 

iohn  Sevier,  Isaac  Shelby  and  William  Camp- 
ell,  and  composed  entirely  of  East  Tennessee 
mountaineers,  whp  rendezvoused  at  Sycamore 
Falls  on  the  Watauga  River,  several  days  be- 
fore their  departure  to  intercept  the  British 
forces  under  the  command  of  Col  Patrick  Fer- 
guson, who  was  advancing  from  the  Carolinas 
to  join  the  army  of  Lord  Cornwallis  in  Vir- 
ginia. The  victory  of  the  Tennesseans  was  com- 
plete. Ferguson  was  killed  and  his  whole  army 
either  killed  or  captured.  His  sword  and  sash 
are  among  the  relics  in  the  Tennessee  Historical 
Society  at  Nashville,  also  the  gun  with  which 
he  was  killed.  This  battle  prevented  the  junc- 
tion of  the  two  British  forces  and  hastened 
the  surrender  of  CornwalEs  to  General  Wash- 
ington at  Yorktown,  which  ended  the  war  and 
gave  lis  our  independence 

Tennessee  became  a  State. in  1796.    Since 
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that   dale   i!   ha*   taken   an   active   and   leading 

part  in  all  ihe   war*  in  winch   tin.    COU 

been  enmed     Iti   the  Ww   of   1812  ifac   far- 

ni-.ln.-i!   ..'.  the  num- 

ber of   any   other   State  in   the  battle  of   New 

:     Ijicksi.n  —  on    of 

'   n  "  1815,    in    which 
■ 
was   kitted      In    the    -I'Ml    Indian   wars   e»»t 

.1    and   TenaeuM  —  she    fur- 
nished nearly  nil 
well    as     the    eonui 

Houston,  Coffer  and  Carroll  The  happy  end- 
pi  m  and  security  to 
life  and  property  U  lh«  people  of  these  Slates 
against  the  lurch,  tomahawk  and  scalping  knife 
of  the  crurl,  tteacherous  Bad 

The   principal   battles   in   their   Indian   wars 

were      Tallahalchce,      Tuscaloosa,      Kmuckfau, 

;i  ■  ■.  "n  (he  Tallapoosa  River,  sad  tae 

derisive    battle   of    the    Horscshne,   which    ended 
their  noted  chief  and  leader, 
.     being  captured. 
The     next     link    in    her    military    history    is 
the  part  she  to.A   il  rVar  of  the 

40's.  Under  proclamation  of  President  Polk, 
Gov.  Aaron  V.  llrown  called  fur  the  cnlist- 
meni  of  2.800  troops  The  Banker  ot 
30.1XK)  immediately  responded,  which  gave 
pave  to  her  the  title  of  the  "Volunteer"  State 
Two  regiments  of  infantry  were  accepted,  the 
First  Tennessee,  under  Oil.  William  H  Camp- 
bell, and  the  Second,  under  Col.  William  T. 
Ha-,kcll.  together  with  several  c;i\>: 
panics.  She  furnished  one  major-general, 
i  Pillow  Tin-  principal  Utiles  in 
which  ini  traoM  look  pan  Wtrt  Orro  Gordo, 
Cberubusco.  MciHnu  del  Key  and  Chepultepcc. 
entering  the  city  of  Mexico  tinder  the  com- 
mand of  Gen.  Winficld  Scott.  During  our 
I  t\i!  U.ii  Ttaaatttt  was  BBC  oi  the  principal 
battle' grounds,  Virginia  hcing  the  other  Hrr 
geographical  limits  and  loeauon  batmen  the 
two  contending  sections  —  extending  raonboidal 
in  shape  —  nearly  50H  miles,  from  the  Great 
Snmky  range  on  the  cast  to  the  UltBUMipDi 
River  on  the  west  —  nccessarih  made  hi  r  cral 
the  theatre  of  action  of  the  two  hostile  armies 
and  for  numerous  raids  and  engagements  of 
cavalry'  and  mounted  infantry  of  both  sections. 
The  result  was  there  were  454  engagements  or 
affairs-at-arms  within   her   l>orders,   r 


incurred    at 

till    the    last   engagement    on    12   June    1865   at 

Plum   Butte 

These  a  flairs- at- arms  include   such  conflicts 
as  the  battJcj  of  Porta  Henry  and  Don  el  son  — 
the  forni' 
Cumberland  —  Shiloh,  Unrfraeabore,   Fort   l'il- 

:  ml   Ten,    the   naval    battle   at    Memphis, 

the  two  : .  rj  Rid^e.  the  closing 

scenes     of     Chickatnauga     and     the     battle*     Oi 

Franklin  and  N'a.hnllc  in   December   lSt>t. 

'^lmcnis  of  infantry  reached  the  num- 

berofM  The  total  numt'crof  troop,  lorni-bcd 
M  both  WTfliej  were  145,000,  30,000  of  which 
were  in  the  Union  army.  She  had  27  regiments, 
15  battalions  and  S4  miscellaneous  companies 
of  cavalry,  making  a  total  of  126  cavalu  eon* 
nunds  and  28  companies  of  light  or  field  ir- 
'.  •  niu'si'.T  furnished 
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James    Robertson.     The    Watauga 
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le  foundation  of  the  Commonwealth  of 
e.    Roosevelt  says  that  these  were  the 
uiie  men  of  America  to  establish  a  free 
dependent  community  on  the  continent. 
Spring  of  1776  Nancy  Ward  —  a  friendly 
woman  —  informed  the  whites  that  700 
warriors  who  had  been  supplied  by  the 
i  with  arms  and  ammunition  for  the  pur- 
inder  Dragging  Canoe  and  Old  Abraham, 
preparing    to    attack    Heaton's    and    the 
ga   forts  and  destroy  the  settlers.    The 
s  were  defeated  in  two  battles.   The  set- 
when    the    Revolutionary    War    began, 
their  country  Washington  District  and 
themselves  indebted  to  the  United  Col- 
for  their  share  of  the  general  expenses 
war.  In  August  1776  113  of  the  pioneers 
a  petition  to  be  annexed  to  North  Caro- 
Ml  but  two  of  these  signed  with  their 
ands.   Two  made  their  "marks.*    In  No- 
r  following  four  delegates  from  Wash- 
District   were    sent    to    the    Provincial 
gss  of  North  Carolina.    In  1777  Wash- 
District    became    Washington    County 
nbraced  all  of  what  is  now  Tennessee, 
attle   of    King's   Mountain  3   Oct.    1780, 
has   been   termed   the   turning  point  in 
evolutionary   War,   was   chiefly   won   by 
mnessee  patriots  under  John  Sevier  and 
Shelby.    In   1784  North   Carolina  ceded 
United  States  that  part  of  her  territory 
is   embraced   by   the   present   State   of 
ssee  and  gave  Congress  one  year  in  which 
ipt  or  reject  the  grant.   No  arrangements 
ctory  to  the  frontiersmen  were  made  for 
irnment,  which  caused  great  dissatisfac- 
mong  the  people  who  decided  to  set  up 
rrnment  of  their  own.    At  this  time  there 
hree  counties,  Washington,  Sullivan  and 
:.     Each   county   selected   delegates   who 
t  Jonesborough,   the  oldest  town  in   the 
>ry  August  1784  and  elected  John  Sevier 
int,   and   Landon   Carter  secretary.    The 
ition  resolved  to  form  a  new  State  and 
ed    for    another    convention    to    form    a 
ution    and    start    the    new    government, 
i  of  a  new  constitution  the  convention 
d    that    of    North    Carolina.     The    new 
was   given    the    name    Franklin.     Sevier 
lected    governor    and   all    other    officers, 
nd  military,  were  elected.    The  governor 
:>rth    Carolina    issued    his    proclamation 
ig  the  people  to  disband  and  return  to 
illcgiance  to  the  mother  State.    The  peo- 
;re  divided,  some  favoring  Franklin  and 
North  Carolina.    This  division  in  pub- 
timent  engendered  much  bad  feeling  and 
Sevier   tried   to  persuade   North   Caro- 

►  agree  to  the  independence  of  Franklin 

►  have  Congress  recognize  it,  but  failed 
l.  In  1788  Sevier  was  arrested  and  Frank- 
UapsecL    A  general  pardon  was  granted 

disaffected   people.    Sevier  was   elected 

•senate  of  North  Carolina  and  was  re- 

to   his   former   office   of   brigadier-gen- 

t  Washington  District. 

partv  of  men  called  athe  long  hunters8 

ed   Middle   Tennessee  —  the   Cumberland 

y  —  in    1778.    They   made   a   clearing  at 

•e's  Lick  and  planted  corn  the  following 

In    1779    James    Robertson,    called    Hhe. 

-  of  Middle  Tennessee,*  with  a  number  of 

,  settled  where  Nashville  now  is.    Tljeir 


families  came  by  water,  down  the  Holston, 
the  Tennessee,  up  the  Ohio  and  the  Cumber- 
land, a  distance  of  a  thousand  miles  the  next 
spring.  Several  other  settlements  were  made 
tne  same  year.  On  13  May  1780  each  settle- 
ment sent  representatives  to  Nashbo  rough 
where  a  compact  of  government  was  entered 
into  and  signed  by  256  men,  only  one  of  whom 
wds  unable  to  sign  his  name.  James  Robert- 
son was  chosen  chairman  and  was  practically 
the  governor  of  the  new  settlements.  In  1783 
the  Cumberland  settlements  were  organized 
into  Davidson  County,  N.  C.  The  county  em- 
braced all  of  Middle  Tennessee  north  of 
Duck  River.  A  court  was  established.  Nash- 
bo rough  was  changed  to  Nashville  and  was 
made  the  seat  of  government  for  the  county 
in  1784.  At  that  time  Spain  claimed  Alabama, 
Mississippi,  Tennessee  and  western  Kentucky 
and  closed  the  Mississippi  River  to  the  com- 
merce of  the  settlers  whom  the  Spanish  treated 
as  intruders.  The  Spanish  supplied  the  In- 
dians with  arms  and  ammunition  and  incited 
them  to  acts  of  hostility  against  the  whites. 
From  the  summer  of  1780  to  1794  the  frontier 
people  were  in  constant  danger,  many  of 
them,  men,  women  and  children,  being  killed 
and  much  property  destroyed  or  stolen.  After 
the  cession  by  North  Carolina  and  its  accept- 
ance by  Congress  in  1790,  Robertson  was  made 
brigadier-general  of  the  district.  Governor 
Blount  was  ordered  by  the  President  to  per- 
mit no  attacks  on  the  Indians.  The  Spanish 
became  angered  and  refused  to  complete  a 
treaty  for  the  free  navigation  of  the  Missis- 
sippi. Robertson  learned  that  the  Spanish  trad- 
ers were  buying  American  scalps  from  the  In- 
dians and  were  instigating  raids  on  his  peo- 
ple. His  brother,  his  son  and  many  others  were 
killed  and  others  wounded.  These  last  acts  so 
incensed  the  whites  that  Robertson  ordered 
an  attack  on  the  Cherokee  towns  below  Chatta- 
nooga. Five  towns  were  destroyed  and  many 
Indians  killed.  Then  came  peace  for  the  pio- 
neers. The  Secretary  of  War  severely  con- 
demned this  act  of  just  retribution,  which  in- 
justice so  incensed  the  people  in  the  West 
that  many  of  them  favored  setting  up  a  sepa- 
rate government,  or  casting  their  lot  with 
Spain.  One  of  the  first  acts  of  North  Carolina, 
after  becoming  a  State  of  the  Union,  was  to 
make  to  Congress  a  second  cession  of  her  west- 
ern territory.  This  was  on  25  Feb.  1790.  The 
cession  was  accepted  on  2  April.  On  8  Tune 
President  Washington  commissioned  William 
Blount  governor  of  the  Territory  belonging 
to  the  United  States  south  of  the  river  Ohio. 
In  1775  an  enumeration  disclosed  the  fact  that 
there  were  more  than  60,000  inhabitants  in 
the  Territory.  A  constitutional  convention  was 
called  and  completed  its  labors  6  February  and 
the  people  asked  to  be  admitted  into  the  Union 
as  a  State.  The  act  admitting  Tennessee  was 
approved  by  Washington  on  1  June  1796. 

Constitutional  History. —  Tennessee  as  al- 
ready stated  was  originally  the  Western  Terri- 
tory recognized  as  belonging  to  North  Caro- 
lina and,  during  its  early  settlement,  lived  un- 
der the  nominal  jurisdiction  of  that  province 
and  later  of  that  State,  whose  political  insti- 
tutions it  was  to  inherit.  In  several  instances 
temporary  compacts  were  drawn  up  by  isolated 
communities   until    the   jurisdiction    of   North 


the  nunc  of   (fee   new 
1796    rtSHBMd     mi 

•   ■  I Bun,  met 


Caroliii.i    i  [to   them, 

i     Franklin    adopted 

the    constitution     which     North    Carolina    had 

framed   on    .1..  I. .'    !■■■    InoVpctMjtBC     ■ 

■i.n  ■■'"  "■.  .1  id  (  trolhu't  western 

Kl    S'atcs,   the  organic 
..i    ill,-    I..-    : 
the  government  of  the  Territory  Norihw,  m   "i 
the   River  Ohio,  made  applicable   to   the  South- 
well Territory  by  it  separate  act. 

With  this  expert  Ion-making 

and  having  before  them  (he  newly- ad  opted  Con- 
stitution of  the  United  State*,  *e  people  of 
Tennessee  sent  their  rcprrs-tinriv.  .  to  *  COn- 
U  Kiwi* villi*  in  1796  to  form  the  con- 
stitution  under   which   they  were  to  live  a*   a 

■  ilic  Union  *o  loan  as  Consrc 
recognize   their    demand    fot 

11  adopted 
in  committee  and  not  submitted  to  popi,   ■ 
Willinin    lilotint,    gore  raw    of    the   Southwest 
Territory,  via  president  of  the  wnventJoo  and 
Andrew  Jackson,  a  prominent   n 
■  ■■■   Iijm.    mi/;/,  stetl    that 
State  ibODM 

The     constitution     of 

Until    1S.U   whrr 

«nli   Willi., in   B    Carta 

response    to    a    genuine    popular    demand     fot 

atlri-ations  that  would  bring  the  constitution  in 

accord  with  growth  of  the  State  and  the  spirit 

of  the  limes.     A  new  iiistiumcm  wa*  drawn  up 

mltted  (or  adoption  to  the  electorate  as 

d  by  it. 

Amendments  were  adopted  in  1853  and  IJfjS 

nd  in  1869  a  convention  to  meet  the  following 


In   1697  a  proposal   hv   the   legislature   to   bold 
another  election  was  dftaspro 
and  in  WW  a  numtx  r  of  intendments  submitted 
[stare  were  likewise  rejected. 
Aside  from  the  incvitahh   constitutional  evo- 
lution  through   court   der.sions.   legislative   and 
irative  ICtiotl  and  the  changing  concep- 
tions of  the  people,  lie  rapidl 
-al  and  social  life  of  the  last  generation  has 
ict  with  no  EOl 
.3  rhcOvil  War.  howrver,  ill 
development  of  the  Tennessee  constitution  cor- 

.  ,i    with    the    grown  ,..i  Si  i  i 
lutiong  generally.      I 
advanced    from    me    less    than    5.1100- word    in- 

:nimrni    adopted    hy    Norrli     I 
to  the   14.000-word   constitution   of    187"       lit. 
North    Carolina    ■ 

ri 
17%  what  amounied  to  manfa I 

■  -'t'lished  for  freemen.     The  1 -'.i - 


union    contains    much    added    detail,    but    few 
change*  of  groeral  importance      The   INth   ren- 
in.lu-iduals 
'  ive  continued  almost  onchsTiged  to  the  present . 
Hutory.—  Dunn*   the 
I  ITS  oi    Statehood   ihe   two  problems  of 

chief   importance    wen-  the    soger    from    ihe 

titles,    Tlie 

iwo  early  centre-,  i  far  apart. 

divided  hv  rough  mountainous  country      II  wsts 

many    ri  ild    journey    from 

KnoxvH, 


in    the    v~ 

strip  was  bought  from  the  '    ' 

rn   Dtstrict1  was  not  oprn  to  ■ 
settlement   until    1818 
the    CherotN  the    ioaih  _. 

i  nrm  r    ill     i   ■ 

ilic  treaty  oi  New  hVhota. 

Land  titles  were  derived  from  Nona  C 

lina,     Ownership  was  acmiired  through  «T 

warrants   by  which   tin*  Sure   undertook  X 

en    in    land,  or   by   purr) 

HI  much  of  the  North  C 

nH  redeemed      Liberal  ( 


States,  and  [he  later  ei 
Tennessee,  there  arose 
dispute   to    v,  I  . 


This  matter  of  the  pol 

the  development  of  public  support  of  cdurano 
internal  improvement  and  banking  In  d 
earlier  period   speculation   in   land   alio  trai 

note  worthy   factor. 

For  manv  years  John   Sevier  was  the  rao 

Srominein    figure   in    the   State's   life      Hii  n 
I  with  Fan  TrnneMre,  d 
oldest  section  of  the  Si 
western   pans   were   settled,    Indian    war*  il 

■    lirs    brought    into    ■  ■ 
personality  of  Andrew  Jackson,  hot  when  JarJ 
son   became  President    resentment 
Of  his  actions  and  against  his  <rT. 

domination  over  Tc 

ii-,-  ,,i  .i  vigorous  Whig  party,  whtrj)  usual 
prevailed  in  national  clcrtions  From  I&35  I 
1855  Tennessee  was  a  bitterly    - 

' 

of   its   vote   gave   it   a   prominence   in   nitii 

polities        Hu«h     Lawson     Whit 

Vndrcw   J     Donelson    were    not 

Presidency  or   Vict- Presidency  who  were 

successful.     James   K.   Polk  was 

dent  in  1844,  and  Andrew  Job.: 

denl   in   tSM      The  prominence  of  these,  SE_ 

host  of  other  n 

uessee  in  thi- 

a  true  representative  of  the  V 

Within    the    Stan  ■   rod  tse 

provemrni,   especially    railroad*,    IjnlcmSL  eda- 
calioil,    were    prominent    in    poll 
Tile  State  was  alnn  ■■ 
population   of  the   t,  ■.■. 

small       SI.. 

Easi    Tenn  *rerr    arose 

cided    anti-slavery    movemen  I 

■    ■  pponenti 
from    the    State.      1 
differences  left  a  positive  stamp  upon  t 
tude  of  tbr  different  parts  of   th 
slavery-      F-ast    Tennessee    had    retatrreiy  lee 
linnet,   cm    the   cowtnr 
■ 

Union     Sfo-  y  r-upuhu-  «t 

until    after   Lincoln's   call    for    trams:   tika 
mrSeaL 
■ 
eastern     regioi  lohnso 

ftrtnnilwVt 
I  iteresi    political 


TENNESSEE 


481 


h  support  of  the  Union.  The  course 
ary  events  soon  led  to  the  domination 
Tennessee,  strongly  Unionist  in  sym- 
y  Confederate,  forces  who  kept  open  the 
communication  from  the  Southwest  to 
id,  while  the  Federal  successes  at  Fort 
and  Fort  Donelson  threw  Middle  and 
mnessee  into  the  possession  of  the  Fed- 
horities  under  whom  Andrew  Johnson 
Dinted  governor.  The  regime  of  Union- 
Tennessee  was  perpetuated  after  the 
:he  administration  of  Governor  Brown- 
ch  was  characterized  by  enormous  addi- 
the  State  debt  and  by  rigorous  repres- 
those  formerly  in  control  of  the  politi- 
rs  of  the  State.  This  state  of  affairs 
come  to  an  end  until  1870,  when  the 
atic  party  again  came  into  control, 
en  Republican  East  Tennessee  has  been 
ed  by  the  Democratic  remainder  of  the 
txcept  when  some  particular  question 
the  settlement  of  the  State  debt  or  the 
imcnt  of  State-wide  prohibition  have 
the  Democratic  party  and  brought 
he  election  of  a  Republican  governor, 
tics,  in  recent  years,  the  prohibition 
i  has  had  first  place,  and  other  matters 
>t  received  due  attention.  The  consti- 
las  not  been  amended  since  1870.  A 
advance  was  made,  however,  in  the  field 
c  education  with  the  establishment  of  a 
3f  county  high  schools  and  State  normal 
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elation. —  Tennessee  has  a  population 
>4,789  (census  1910).  The  government 
show  that  of  this  population  about  80 
t  are  of  the  farming  class.  Density  of 
ion,  52.4  per  square  mile.  Of  the  entire 
ion  of  the  State,  20  per  cent  reside  in  the 
f  2,500  and  upward.  Of  the  total  popu- 
78.3  per  cent  are  white  and  21.7  per 
groes.     In   the   total  population  of  the 


State  there  are  1,081,290  females  and  1,103,491 
males.  The  total  voting  population  is  552,668, 
78  per  cent  being  white.  The  total  number  of 
children  of  school  age  (6  to  20  years)  is  738,- 
478.  The  total  number  of  illiterates  in  the 
State  (over  10  years)  is  221,071,  representing 
13.6  per  cent  of  the  total  population,  as  com- 
pared to  20.7  per  cent  in  1900.  The  total  num- 
ber of  dwellings  in  Tennessee  is  444,814.  Total 
number  of  families,  462,553.  Average  number 
per  family,  4.7. 

Immigration. —  Immigrants  to  the  State  are 
heartily  welcomed  with  that  geniality  and  hos- 
pitality which  the  new  South  has  inherited  from 
the  old.  Tennessee  is  not  dominated  by  the 
arrogance  of  wealth,  neither  is  it  overbalanced 
by  its  city  population.  Prejudice  of  the  coun- 
try against  the  town  or  of  town  against  country 
is  a  thing  of  the  past.  The  numerous  commer-  • 
cial  organizations  offer  inducements  to  capital 
with  the  assurance  that  though  a  stone  wall 
might  be  built  about  the  State,  yet  its  resources 
are  so  great  and  diversified  that  even  then  10 
times  its  present  population  would  have  avail- 
able every  necessity,  every  comfort  and  every 
luxury.  In  conclusion,  it  may  be  said  truly 
that  Tennessee  is  large  in  area,  in  wealth,  in 
industries  and  truly  magnificent  in  its  possibili- 
ties, and  the  day  for  indulging  provincialism 
is  forever  gone. 
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TENNESSEE,  4  large  river  formed  by  the 

lr"in    \  irginia    arid    the    French    Bread 
irum    North   C;iro!ijia,    which  unite  near    Ktiox- 

ullr-,  [a  ,-.      .  1 1  iion  v  wutbwML 

entering   Alabama   in   the   northeastern   pari   of 

inning  soulhwest  in  ihc  ccnlrc 

-  bill  County,  whete  n  tuini rthwttl 

and  llows  across  the  northern  part  of  Alabama, 
re-entering  TtatmtW  in  Hardin  County  Prom 
here  the  course  of  ihc  river  is  nearly  due  north 
across  the  Slalc  of  Tennessee  and  the  western 
part  of  Kentucky,  to  the  Obis  River,  which 
it  enters  at  Paducah,  Ky.  The  imgih  of  the 
river  is  about  800  miles;  from  ihc  source  of 
■  I ■ « .-  HolBUa  '■■■  ibl  moutli  of  the  Tennessee  is 
.•  drained  is  about 
40,000  square  miles.  Il  is  navigable,  willn.iil 
artificial  aid,  to  Ptoftnca,  in  Lauderdale 
Ala.  a  distance  of  280  miles  from 
Paducah,  Just  above  Florence  are  the  Muscle 
Shoals,  about  20  miles  long,  which  are  navigable 
for  about  one  month  in  the  »pring.  A  canal  has 
(■ecu  built  to  overcome  ibis  Obsttuctioa  M  n,in- 

e\bavt  Dm  Stoats,  the  rive*  it  a 
r    light-draft    steamers    nearly    all    d 
The  navigable   waters   of   the  upper   course  of 
the  rivet.  Holslon.  are  about 

1,(0   miles.     The    principal    tributaries    are    the 
Clinch,   Thick,   F.Ik,   Hiawassce   and   Sequatchie 
rivers.    The  Tennessee  is  the  largesi    I 
of  the"  Ohio   River,  entering  the  Ohio    111  tinier 
from  lilt  month  nt  ihc  Cumberland  River.    Sec 

Boll  NUAJUKS   Of   THE    UNITF.P   SlATFS 

TENNESSEE,  Army  of  the.  one  ol  the 

divisions  of  lllc  Federal  armv  in  the  Civil  War 
After  the  battle  of  Shiloh  ii].v.l  it  was  com- 
manded by  General  Hflllcck  and  hUer  by  Grant, 
Sherman  and  others. 

TENNESSEE,  University  of,  the  State 
university  located  at  Knoxvilk.  Term  It  was 
established  in   17"4   as   Blount   College,   a   non- 

thc  first  general  a  Memory  of  tha  Territory 
southwest  of  the  Ohio:  in  1807  the  name  was 
changed  to  East  Tennessee  College  and  in 
1840  to   East   T«in  U    1869 

ihc  State  Ictnslalure  gave  to  the  university  the 
ionai  land  grant  of 
1862;  in  187"  it  was  further  recognized  as  a 
State  institution  by  an  act  connecting  it  with 
the  public  schools  ol  the  State,  and  in  that 
to  rhe  University  of 
Tennessee.  The  board  of  trustees  eonsjeta  ot 
14  mctnl>ers  appointed  by  ihc  governor  and  con- 
firmed by   the   senate   for   a   term   of    12  years 

from  KnuKville  and  Memphis  ;  the  gO\  i  rnor,  the 
conimissioncr  of  agriculture  and  superintendent 
of  public  instruction  ;irc  additional  members  ex 
officio.     The  university  is  coeducan 

■<      colleges  of   liberal   arts,   agriculture, 
including  experiment  stations,   cngin... 
law   at    Knoxvillc;    colleges    of   medicine,    of 
dentistry  and  school  of  pharmacy  at  Memphis. 

citnee  and  drill  are  a  part  of 
nculuui  and  are  reunited  of  '.'. 
the   freshmen  and  sophomore  classes.    In   1902 
a  teachers'   summer  school  was  opened  on  the 
university    grounds    with    ihc    co-operation    of 
the     university     authorities       IS«     SuMXW 

t    ruv    5otm0      The   university   has 
a   division   of   extension,   including   agriculture, 
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er  his  father's  death  in  1831,  he  left 
without  taking  his  degree,  and  for  60 
t  followed  he  gave  himself  to  a  poet's 
ti    a    clear    resolution    which    never 

rolume  of  poems  published  in  1832 
i  distinct  growth  in  strength  and  skill, 
jt  a  tiny  book,  but  there  was  a  quality 
ich  more  than  made  good  a  lack  of 
'The  Lady  of  Shalott,*  <CEnone,) 
:os-Eaters,*  <The  Palace  of  Art,*  and 
uti    of    Fair    Women,*    revealed    the 

of  a  true  dreamer  of  dreams,  gifted 

magic  which  translates  visions  into 
'The  Miller's  Daughter,*  <The  May 
and    (New  Year's   Eve,*   showed  the 

one  who  felt  the  charm  of  English 

tiery  and  common  life  with  a  senti- 

fresh   and   pure   and   deep   that   he 

on  be  able  to  lay  his  hand  upon  the 

rt  of  the  people. 

efore  this  highest  potency  of  the  poet's 
d  come  to  Tennyson,  there  was  need 
tism  of  conflict  and  sorrow,  to  purify 
l  the  mere  love  of  art  for  art's  sake, 

him  from  becoming  an  over-dainty 
)f  exquisite  verse,  and  to  consecrate 
ts  to  the  severe  and  noble  service  o£ 

and  truth.  This  liberating  and  ifp- 
xperience  was  enfolded  in  the  pro- 
ief  which  fell  upon  him  in  Arthur  Hal- 
Idcn  death  at  Vienna,  in  1833.  How 
lis  irretrievable  loss  shook  the  pocVs 
dw  closely  and  how  strenuously  it 
im  to  face  the  mystery  and  the  mean- 
ifc  in  lonely  spiritual  wrestling,  was 
closed,  after  17  years,  in  the  famous 
n  Memoriam.*  But  the  traces  of  the 
md  some  of  its  fine  results  were  seen 
Her,  in  the  two  volumes  of  c Poems* 
>peared  in  1842,  as  the  fruitage  of  a 
:  silence.  ( Ulysses,*  'Mortc  d' Arthur,* 
2on  Stylites,*  'Dora,*  'Locksley  Hall,* 
>n  of  Sin,*  'The  Two  Voices,*  and 
aortal    lyric,    'Break,    Break,    Break,* 

the  work  of 

"An  idle  dinger  of  an.  empty  day." 

oul  had  entered  into  his  poetry.  His 
d  been  born  again,  from  above.  He 
place  with  the  master-minstrels  who 
i  a  full  voice  out  of  a  full  heart,  not 
)terie,   but    for   the   age   and   for   the 

5  the  recognition  that  Tennyson  really 
to  this  higher  class  of  poets  — a 
>n  which  at  first  was  confined*  to  a 
ited  circle,  but  spread  by  degrees  to 
r  reading  public  —  that  prepared  an 
audience  for  his  first  long  poem, 
icess,*  which  appeared  in  1847.  The  sub- 
s  the  eternal  "woman  question,** 
i  the  form  of  an  epic,  half  heroic  and 
orous;  the  story  of  a  king's  daughter 
ight  to  emancipate  (and  even  to 
her  sex  from  man,  by  founding  a 
1  woman's  college,  but  was  conquered 
ot  at  least  modified),  by  the  love  of 
3US,  chivalrous,  dreamy  prince,  who 
rid  married  her.  The  story  is  un- 
g.  The  blank  verse  in  which  it  is 
beauty,  though  it  is  often  too  ornate, 
lusion  of  the  poem  is  a  superb  tribute 
I6-W 


to  *the  eternal  womanly*  But  the  little  in- 
terludes of  song  which  are  scattered  through 
the  epic  shine  as  the  chief  jewels  in  a  setting 
which  is  not  all  of  pure  gold. 

In  1850  the  long-delayed  and  nobly-labored 
elegy  on  the  death  of  Hallam  was  given  to  the 
world.  It  is  hardly  too  much  to  say  that  cIn 
Memoriam*  stands  out,  in  present  vision,  as  the 
most  illustrious  poem  of  the  19th  centnry.  Cer- 
tainly it  has  been  the  most  frequently  trans- 
lated, the  most  widely  quoted,  and  the  most 
deeply  loved.  It  is  far  more  than  a  splendid 
monument  to  the  memory  of  a  friend.  It  is  an 
utterance  of  the  imperishable  hopes  and  aspira- 
tions of  the  human  soul  passing  through  the 
valley  of  the  shadow  of  death.  It  is  a  unique 
group  of  lyrics,  finished  with  an  exquisite 
artist's  care,  which  is  only  surpassed  by  the 
intense  and  steady  passion  which  fuses  them 
into  a  single  poem.  It  is  the  English  classic 
on  the  love  of  immortality  and  the  immortality 
of  love. 

In  the  same  year  with  the  appearance  of  this 
poem  happened  the  two  most  important  events, 
of  Tennyson's  career.  He  was  married  in  June 
to  Miss  Emily  Sell  wood,  a  lady  of  rare  and 
beautiful  endowmojtffi  who  proved  herself 
through  a  long  lir^of  unselfish  devotion  the 
true  partner  of  a  poet's  existence.  And  he  was 
appointed  in  November  to  succeed  Words- 
worth as  poet  laureate. 

His  first  official  poem  was  the  stately  <Ode 
on  the  Death  of  the  Duke  of  Wellington,*  in 
1852.  The  majestic  march  of  the  verse,  its 
freedom,  its  organ-toned  music,  its  patriotic 
vigor,  and  the  lofty  solemnity  with  which  it 
closes,  give  it  a  nighcr  place  than  can  be 
claimed  for  any  other  poetical  production  of  an 
English  laureate  for  a  public  occasion.  <The 
Charge  of  the  Light  Brigade,*  written  in  1854, 
was  a  trumpet-note  that  rang  through  England 
and  echoed  around  the  world. 

'Maud*  was  published  in  1855.  It  is  a 
lyrical  monodrama,  in  which  the  hero,  a  sensi- 
tive and  morbid  man,  with  hereditary  tend- 
ency to  madness,  tells  the  story  of  his  re- 
demption from  misanthropy  and  despair  by  the 
power  of  a  pure  love,  unhappy  but  victorious. 
The  variety  of  the  metrical  forms  in  this  poem, 
the  passionate  tenderness  of  the  love  songs, 
the  beautiful  truth  of  the  descriptive  passages, 
and  the  intense  personality  of  its  spirit  give  it 
a  singular  charm,  which  is  felt  most  deeply 
perhaps  by  those  who  are  young  and  in  love. 
Tennyson  hifnself  said  aI  think  'Maud*  is  one 
of  my  motft  original  poems.31* 

In  1859  began  the  publication  of  the  epical 
sequence  called  the  'Idylls  of  the  King* ;  the 
lar&esr  and  in  some  respects  the  most  import- 
ant of  the  works  of  Tennyson.  The  first  group 
contained  'Enid,*  'Vivien,*  'Elaine*  and  'Guin- 
evere.* The  second  group  appeared  in  1870, 
and  consisted  of  'The  Coming  of  Arthur,* 
'The  Holy  Grail,*  'Pelleas  and  Ettare*  and 
'The  Passing  of  Arthur.*  In  1872  'Gareth  and 
Lynettc*  and  'The  Last  Tournament*  were 
published;  and  in  1885  'Balin  and  Balan*  was 
printed  in  the  volume  entitled  'Tiresias  and 
Other  Poems.*  The  division  of  'Enid*  into 
two  parts — 'The  Marriage  of  Geraint*  and 
'Geraint  and  Enid* — makes  the  epic,  as  it  now 
stands,  consist  of  12  idylls.  Each  of  these 
clothes  an  ancient  legend  from  the  Arthurian 
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Cycle  in  the  richest  and  most  harmonious  of 
modern  blank  verse.  The  idylls  are  so  far  in- 
dependent that  any  one  of  them  might  stand 
alone  as  a  complete  poem.  But  there  is  a 
connecting  thread  running  through  them  all  in 
the  threefold  love-story  of  Arthur,  Guinevere 
and  Lancelot,  and  in  the  history  of  the  Round 
Table.  The  underlying  motive  of  the  whole 
series  is  to  shadow  forth  the  war  of  Sense 
against  Soul.  The  idylls  are  to  be  interpreted, 
therefore,  as  movements  in  a  symphony,  the 
theme  of  which  is  the  rightful  royalty  of  man's 
spiritual  nature,  seeking  to  establish  itself  in 
a  settled  reign  of  law,  and  constantly  opposed 
by  the  disorderly  and  disintegrating  elements  of 
humanity.  In  'The  Coming  of  Arthur*  it  is 
doubt  that  threatens  the  kingdom;  in  (Garcth 
and  Lyncttc>  the  conflict  is  with  false  ambition ; 
in  (The  Marriage  of  Gcraint,'  with  pride;  in 
'Gcraint  and  Enid,*  with  jealousy;  in  'Balin 
and  Balan.'  with  suspicion;  in  'Merlin  and 
Vivien,*  with  lust;  in  'The  Holy  Grailt>  with 
superstition;  until  at  last  the  poison  of  unlawful 
love  has  crept  through  all  the  court,  and 
Arthur's  Round  Table  is  dissolved  in  ruin  — 
but  not  without  a  visionof  peace  for  the  king 
who  has  kept  his  souP%istaincd,  and  a  dtm 
promise  of  new  hope  for  some  future  age, 
when  he  shall   return   to  bloodless  victory. 

Tennyson  has  not  allowed  the  ethical  pur- 
pose of  these  poems  to  confuse  their  interest  or 
bedim  their  beauty.  They  are  not  in  ai^scnse 
an  allegory.  The  tales  of  love  and  might - 
errantry,  of  tournament  and  battle  and  quest, 
arc  vividly  told  in  the  'true  romantic  spirit, 
lighting  up  the  olden  story  with  the  thoughts 
and  feelings  of  to-day.  There  is  perhaps  a 
touch  of  over-clal>orateiicss  in  the  style;  but 
after  all  the  figures  stand  out  as  distinctly  as 
they  ought  to  do  in  such  a  large  tapestry.  In 
the  finer  idylls,  like  'Guinevere*  and  'The 
Passing  of  Arthur,*  the  blank  verse  moves  with 
a  grandeur  and  dignity,  a  broad,  measured, 
fluent  harmony,  unrivaled  in  England  since 
Milton's  organ  voice  was  stilled. 

The  rest  of  Tennyson's  poetical  work  in- 
cludes his  dramas -j- 'Queen  Mary,*  'Harold,* 
'Bcckct,*  'The  Cup\an<Tthc  Falcon,*  and  a  few 
others  —  and  several  volumes  of  miscellaneous 
poems:  'Enoch  Arden*  (1864);  'The  Lover's 
Talc*  (1879);  'Ballads*  (1880)  ;  'Tiresias* 
(1885);  'Locksley  Hall  Sixty  Years  After* 
(1886);  'Demcter*  (1880)  and  'The  Death  of 
CEnone,*  published  posthumously  in  1892.  The 
great  age  to  which  his  lite  was  prolonged,  the 
unswerving  fidelity  with  which  he  devoted  him- 
self to  the  sole  pursuit  of  his  chosen  art,  the 
freshness  of  spirit  which  made  him  delight  in 
labor  to  the  very  last,  and  the  fine  versatility 
of  mind  with  which  he  turned  from  one  field  of 
production  to  another  —  brought  it  to  pass  that 
both  in  amount  and  in  variety  of  works  Tenny- 
son stands  in  the  front  rank  of  English  poets; 
but  two  can  be  thought  of -- Shakespeare  and 
Robert    Browning      who  produced  more. 

In  1883  a  title  of  nobilkv  was  offered  to 
Tennyson  through  Mr.  Gladstone.  This  honor, 
which  he  had  declined  at  If  ail  once  before,  he 
now  accepted;  and  in  January  1884  he  was 
admitted  (wr  can  hardly  say  ele\ated)  to  the 
peerage  -  taking  bis  title.  Baron  of  Aldwortb 
and  Farriiitfiord,  from  his  two  country  houses, 
in  Sussex  and  in  the  Isle  of  Wight. 


It  would  be  difficult,  of  course,  to 
izc  the  style  and  estimate  the  v:     e  ». 
varied  and  fertile  poet  in  a  hrki 
there   are   certain   qualities    in   the  p 
Tennyson  which  arc  unmistakable  and 

1.  His  diction  is  singularly  lucid,  m 
melodious.  He  avoids  sharp  and  sir 
Not  only  in  his  choice  of  metres,  1       ■ 
choice  of  words  and  cadences,  we>m< 
influence  controlling  his  verse.    Sc 
results  in  a  loss  of  force  or  defini 
makes  his  poetry,  whether  in  the  lu      n 
lines  of  'Locksley  Hall,1  or  in  the  — 
measures  of  the  shorter  songs,  emi         * 
able.     Any  one  who  recites  it  alouu  * 
how  natural  it  is  to  fall,  as  Teonv 
did,  into  a  rhythmical  tone,  almost  hi* 
This  close  relation  of  his  poetry  to 

be  felt  also  in  the  quality  of  subtle 
ness,  of  intimate  and  indefinable  eh* 
makes  his  brief  lyrics  as  perfect  as 
of  their  kind  in  the  world's  literature.    * 
the  power  of  expressing  the  vague,  defi 
potent  emotions,  the  feelings  that  bet 
twilight  of  the  heart,  where  the  glo*  « 
and  the  shadow  of  regret  are  mingled,  »■ 
melodies  as  simple  and  as  magical  as 
of  far-off  bells,  or  the  echoes  of  a  ■ 
dying  among  the  hills. 

2.  He  has  an  extraordinary  truthfuln 
delicacy  of  touch  in  natural  drscript» 
appears  equally  in  minute,  pre-Raphaeuu; 
where  he  speaks  of  the  color  of  *■» 
different  trees  in  early  spring,  or 

in  which  a  wave-crest  is  reflected  in 
hollow  before  it  breaks;  and  in  *■«. 
landscapes,  where  he  renders  the  tu 
the    coming    storm,   or    the    still   glwij 
autumnal  morning,  in  a  few  broad  lines, 
to  this  the  quality  of  blending  and  inter 
all  his  epithets  and  descriptions  with  the 
ment  of  the  poem,  so  that  they  do  not  d 
the  feeling  but  enhance  and  deepen  it, 
have  one  of  the  traits  by  which  the  \m 
Tennyson  is  most  eagerly  distinguish* 

3.  His    range   of   imaginative    sy&iu 
.shown  in  his  ballads  and  character 
very  wide ;  but  it  moves  for  the  most  p 
natural   and  normal   rather   than   s»~ 
tccentric  lines.  His  dramatic  lyrics  d 
respect  from  those  of  Browning.    Tb 
presses  the  feeling  of  the  phalosophei       -i 
tius,'  of  the  peasant  in  'Rizpah,'  Ot 

in   'The  Children's  Hospital,*  of  the 
fighter  in  'The  Revenge, *  of  the  intell 
venturer  in  'Ulysses,*  in  order  to  : 
each,  not  that  which  is  exceptional  *•— 
that  which  is  most  deeply  human  ■ 

4.  His   work   reflects   with   si       v 
the  scientific  and  social  movemeu*.  tit 
The  discoveries  and  inventions  of      * 
art  ^translated  into  poetic  langu  ■ 
to  poetic  use.    In  his  verse  the  ta     !■ 
planets  are  molded  of  star-dust  ami 

of  an  unfinished  creation  is  still  in  € 
is  possible,  often,  to  assign  dates  tu 
by   an  allusion    to  some   newly-* 
comet,  or  some  critical  event  in  Uk 
tory  of  mankind.     It  is  true  that 
many  of  the  new  devices  to  bring  *u 
nium.     He  takes  a  dark  view  of  u 
elements  of  19th  century  civili 
he  feels  the  forward  movei  m 
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5  poetry  mirrors  truly  the  spirit  of  mod- 
ernism —  with  shadows. 
is  'in  its  form,  so  in  its  spirit,  the  verse 
inyson  expresses  a  constant  and  controll- 
nse  of  law  and  order.  He  is  in  the 
e  camp  from  the  poets  of  revolt.  Har- 
is  essential  to  his  conception  of  beauty, 
itriotism  is  sober,  steadfast,  thoughtful, 
iding.  His  love  moves  within  the  bounds 
2r,  purity  and  reverence.  His  conception 
fex  is  never  akin  to  blind  force,  but  car- 
thin  itself  the  higher  elements  of  intelli- 
md  voluntary  restraint. 

elf-reverence,  self-knowledge,  self-control,  — 
"hese  three  alone  load  life  to  sovereign  power. 

'he  poetry  of  Tennyson  is  pervaded  by  a 
nd  religious  spirit.  His  view  of  the 
—  his  view  even  of  the  smallest  flower 
lossoms  in  the  world  —  is  illuminated 
h  and  through  by  his  faith  in  the  Divine 
:e  and  goodness  and  beauty.  He  cannot 
'e  of  a  purely  physical  universe.  Nothing 
:  has  written  could  have  been  written  as 
:  he  had  been  an  atheist  or  an  agnostic, 
lis  poems  of  doubt  and  conflict  are  the 
:nt  protests  of  the  heart  against  the  cold 
ins  which  destroy  personal  trust  in  the 

God,  in  whom  we  live  and  move  and 
ur  being.  His  method  of  dealing  with 
is  subjects  is  not  theological,  like  that  of 

or  Wordsworth;  nor  philosophical,  like 

Browning  or  Arnold  or  Clough.  Tenny- 
saks  more  from  the  side  of  the  feelings, 
imate  spiritual  instincts  and  cravings  of 
ity.  The  strongest  of  these  is  the  desire 
pe  of  a  life  beyond  the  grave.  To  this 
:  for  immortality  he  gives  full  play,  and  it 
some  of  the  strongest  and  sweetest  tones 
music.  From  'The  Deserted  House)  to 
tng  the  Bar,5  his  poetry  is  an  evidence 

conviction  that  death  cannot  end  all. 
aith  in  the  life  that  is  to  come  elevates 
rifles  his  conception  of  the  life  that  now 
zives  a  new  meaning  to  duty  and  to  love, 
nen  we  think  of  the  many  noble  poems 
:h  it  has  found  expression, — 'The  Two 
*  'The  May  Queen,*  'Locksley  HahV 
i   Arden,*    'The  Leper's   Bride, *    'Guin- 

(In  Memoriam,*  fastness,*  <Wages,) 
nay  well  call  Tennyson  the  poet  of  the 

life. 

influence  upon  the  thought  and  feeling 

age  has  been   far-reaching  and  potent. 

stood  among  the  doubts  and  confusions 
e  latter  days  as  a  witness  for  the  things 
e  invisible  and  eternal, —  the  things 'that 
ay  forget  if  they  will,  but  if  they  forget 
their  hearts  wither  and  the  springs  of 
run  dry.  His  verse  has  brought  new 
nd  courage  to  the  youth  of  to-day  who 

fain     defend    their     spiritual    heritage 

the  invasions  of  materialism.  In  the 
Dnflict  for  the  enlargement  of  faith  to 
e  the  real  results  of  science,  he  stood 
s  a  leader.     In  the  great  silent  reaction 

age  from  the  desperate  solitude  of  a 
;nt  skepticism,  his  voice  was  a  clear- 
jell,  calling  the  unwilling  exiles  of  belief 

again.  And  when  he  passed  away  from 
;t  home  at  Aldworth,  with  the  moonlight 

on  closed  eyes  and  voiceless  lips,  the 
nourned  for  him  as  for  a  mighty  prophet, 
oiced  for  him  as  a  poet  who  had  finished 


his  course  and  kept  the  faith.  See  Enoch 
Arden;  Idylls  of  the  King;  In  Memoriam; 
Locksley  Hall;  Maud;  Princess,  The. 
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'Poems  of  the  Day  and  Year*    (1895). 

TENNYSON-TURNER,  Charles,  Eng- 
lish poet:  b.  Sonursby,  Lincolnshire,  4  July 
1808;  d.  Cheltenham,  25  April  1879.  He  was  an 
elder  brother  of  Alfred  Tennyson  (q.v.),  with 
whom  he  collaborated  in  the  'Poems'  of  1827. 
lie  took  the  additional  name  of  Turner  by  royal 
lie  t  use  on  succeeding  to  property  at  the  death 
of  a  great- uncle.  He  became  vicar  of  (irasby, 
Lincolnshire,  in  1837,  and  published  'Sonnets* 
(1864);  'Small  Tableaux'  (1868),  and  'Son- 
nets. Lyrics  and  Translations*  (1873).  In  1880 
these  were  republished  with  additions,  under 
the  title  'Collected  Sonnets.  Old  and  New.* 
These  writings  manifest  that  he  possessed 
much  poetic  genius.  His  greater  brother  re- 
garded some  of  his  sonnets  as  among  the  finest 
in  the  language,  among  them  being  'The  Rook- 
ery*;  'Lcttys  Globe';  'Orion*;  and  «The 
Lion's  Skeleton.' 

TENOCHTITLAN,  ten-6ch-tet-lan\  the 
ancient  name  of  the  City  of  Mexico.  See 
Mexico. 

TENOR,  the  highest  natural  adult  male 
voice.  Its  compass  generally  extends  from  C 
in  the  ba»  to  (i  or  A  in  the  treble  Profes- 
sional singers  may  take  from  C  to  C.  The 
qualities  of  the  tenor  render  it  suitable  to  the 
expression  of  tender  and  delicate  sentiment*. 
In  a  vocal  coni|>osition  of  four  parts  the  tenor 
form<;  the  second  middle  pan,  deeper  than  the 
alto,  but  higher  than  the  bass;  but  in  the  song 
of  four  male  voice*,  the  n  nor,  as  the  first 
voice.  UaiU  the  chief  melody,  and  as  the  second 
U  the  hiL'hei  middle  \nice.  The  clef  of  thU 
\oice  i-  tin  C  clef  on  the  fourth  line  of  the 
stave,  but  the  in  Me  or  <i  clef  U  commonly  UM-d, 
though  an  octaw  Too  high  A  -in^ei  ha\iug  a 
liik.'h-pivhnl  \oicc.  oi  ,i  mu-h.il  p.trt  !m  *uch 
a  vir.ee.  N  .il-n  t«rimd  tenor,  and  mmih  times  a 
\icl.L  '.uin  d  'eiwren  the  ba<s  and  the  alto  U  so 
n.iineil     Si  e  Voick  ani>  Who:  Ct'i.ii'Ri- 

TENORITE,  the  native  black  oxide  of 
iop;ni.  I.'ul)  \-  nccui"  mi  :hr  lava**  of  \  e<u- 
v 1 1 : -  :u  -m.i'I  Mai  k  scale-  nt  bnliiaut  metallic 
lu-tie  M'i..oiiiie  :^  an  e.nihv.  iimnmvc 
vaf:i*v.  s  i  -'  v  'Aivj.  wail,  formed  bv  tin  decom- 
position oi   cli.it  upviiti    aiid  other  cuppi  r  ores 


It  occurs  in  Ducktown,  Tenn. ;  Moreno,  Am. 
and  elsewhere. 

TENOS,  te'nos,  Greece.     See  Tfvos. 

TENSAS,  a  river  in  the  southwestern  pn 
of  Alabama,  the  eastern  channel  through  wfeek 
the  united  waters  of  the  Tomhigber  and  the 
Alabama  rivers  pass  to  Mobile  Bay  The  we*?- 
ern  channel  is  called  Mobile  River  (q  v  )  At 
the  mouth  of  the  Tensas  is  Fort  Blakely  when 
took  place  an  engagement  between  the  Union 
forces  and  the  Confederates,  25  March  IftS 
See  Fort  Blakely,  Siege  and  Capti-re  or 

TENSKWATAWA.    See  Tecimseh 

TENT,  a  portable  dwelling-place  formed  <  : 
flexible  material,  as  blankets,  hides  or  score 
commonly  canvas,  stretched  with  cords  on  polo. 
Tents  arc  chiefly  used  in  Europe  and  the  United 
States  as  shelters  for  soldiers,  although  the  fin- 
hunters  in  this  country,  following  the  Indu&v 
made  partial  use  of  them.  The  most  commur. 
form  of  tent  is  the  A  tent,  having  a  ridge-puk. 
across  which  a  canvas  is  slung  and  sloped  :o 
form  the  main  roof,  the  sidts  being  fastened  b 
cords  to  stakes  in  the  ground,  and  flics  or  wing* 
being  hung  for  sides.  When  a  hoop  is  u*vi 
instead  of  a  ridge-pole  as  the  main  support  \' 
is  a  bell-tent.  The  circus  tent  usually  ha-  twe 
three  or  more  main  masts,  with  rid^r-pole*  o: 
ropes  between  them,  and  a  vast  spread  of  cam?* 
reaching  to  the  ground. 

TENT-CATERPILLARS,  caterpillars  of 
some  moth  of   the  genus  Clisioeampa. ^specifi- 
cally the  apple-tree  or  spring  species  iC.  amur- 
icana)   of   the  northeastern  States.     The  mod! 
is  of  medium  size  and  plain  colors.     Its  eggs  are 
laid  in  autumn  in  the  form  of  hands  of  300  to 
400  glued  about  the  twigs  of  fruit-trees.    The* 
hatch  early  in  spring,  and  the  caterpillars  begin 
to  spin  across  nearby  forking  twigs  a  triangular 
silken  web  or  tent,  in  which  they  take  shelter 
and  grow ;  many  other  trees  as  well  a*  those  oi 
the  orchard  are  affected.     They  go  out  in  the 
daytime  to  feed  on  foliage  and  at  night  gather 
inside  the  web,  which  should  be  burned  at  infr 
when  it  is  populous,  or  destroyed  by  a  sprat 
of     kerosene.     The    caterpillars    become    ivZ 
grown  in  June,  and  then  are  al>out  imo  inchf* 
long,  hairy,  with  a  white  dorsal  stripe  and  with 
uumerou*  fine  crinkled  black  lines  on  a  yellow 
ground,  united  below  into  a  common  black  band, 
with  a  blue  spot  on  the  side  of  each  ring    Then 
the   caterpillars   spin   their   dense   white  tuny 
cocoons  behind  the  loose  bark,  or  hoards.  awi 
the  moths  appear  about  July  1.     Another  spe- 
cies, often   very  destructive  to  the   foliage  oi 
shade  tree>.   is   the   forest   tent-caterpillar  moth 
(C.  disstria),  whose  caterpillars  are  to  be  da- 
tiiiKuishcd  by  a  row  of  spots  instiad  of  a  b*< 
aloiik?  the  back.    The  more  common  tent-cater- 
pillar:, of  the  Pacific  Coa*t  arc  the  larva?  of  Ac 
early   C   calif ornica   and  of   the   later  C   o*" 
strictti,  both  orchard-pests.    The  last-named  five 
in  colonics  but  do  not  make  tents. 

TENTACULIFERA,  a  sub-class  of  d* 
Infusoria  ha vini:  no  cilia  in  the  adult  conditkB 
hut  pioxided  with  them  during  the  embryoaic 
pi-niiil  Tin  di*tiiiL!iii>him!  teature  *•'** 
croup  N  found  in  the  so-called  tentacles  wW 
ure  \ety  highly  differentiated  organs.  »■* 
:>.d.ip!ed  tor  sucking  and  some  for  pjerejat; 
whib  scum  ag.iin  are  adhesive  Thev  are  emfr 
fd  from  the  entire  surface  of  the  hoay  of  actw? 
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s  at  the  angles.  Such  tentacles  are 
capable  of  protrusion  and  retraction, 
lly  have  the  distal  end  expanded  into  a 
In  structure  a  tentacle  is  tubular  with 
aid  plasm  in  the  axis  and  a  firm  outer 
When  partly  retracted  a  band  of  con- 
irotoplasm  appears  as  a  spiral  ridge 
be  outside.  There  are  several  branch- 
is  such  as  Dendrocometes,  sessile  on 
plates  of  small  fresh-water  Crustacea, 
\drosoma,  a  larger  colony,  attaining 
:s  a  length  of  two  millimeters  ana 
g  superficially  an  extraordinary  rcsem- 

•  a  zoophyte.  In  the  latter  the  nucleus 
as     an     axial     structure     branching 

ut  the  entire  colony.  Young  forms  are 
by   division  or  gemmation,  and  are 

nming  by  virtue  of  a  ciliary  covering 
replaced  by  the  tentacles  when  the 
settles  down  in  a  permanent  environ- 

TH  CENTURY.    The  tenth  is  com- 

ted  in  history  as  one  of  the  lowest  of 

in  achievement.     Undoubtedly  fewer 

its  and  documents  representing  physi- 

ltellcctual  accomplishment  have  come 

us  from  it  than  from  corresponding 

The  principal  reason  for  this  is  to  be 

the  almost  continuous  invasions  of  the 

n  who  at  this  time  disturbed  most  of 

ern  European  countries.     They  estab- 

emselvcs  in  France  under  Rollo  in  the 

rt   of    the   century.     They   landed   on 

ish  coast  in  larger  numbers  than  ever, 

ided  Ireland  and  destroyed  particularly 

asteries    and    schools.         They    sailed 

nto  the  Mediterranean  and  made  in- 

on  the  cities  and  established  themselves 

and  southern  Italy.     No  wonder  that 

astic  chroniclers  were  not  active  and 

1   were   discouraged   over   making   at- 

t   progress.     While   these  sea   robbers 

m  the  North  the  Saracens  from  Arabia 

<ing  similar  incursions  in  the  East  and 

:rn  portion  of  the  Mediterranean.     It 

state  of  unsettledness  of  mind  induced 

ttacks  of  these   two   sets  of  invaders 

inhibitions    set    up    by    their    savage 

and    not,    as    is    sometimes    said,   the 

>n  that  the  world  was  to  come  to  an 

e  year  1000  which  dulled  the  efforts  of 

•ations  of  the  time. 

10th   century   was,   notwithstanding,   a 

it  transition  period  in  which  occurred 

:nts  that  were  to  be  fundamentally  con- 

for  modern  history.     The  Northmen 

ted    their   power   in    Russia   and    are 

aid  to  have  given  a  name  and  a  certain 

to  the  government  of  the  country  at 

They  explored  Greenland  and  prob- 

led  on  the  American  continent  in  the 

nown   as   Vincland,    somewhere   south 

dor,  before  the  year  1000.     Their  in- 

England  was  to  lead  to  the  establish- 

Canute's   empire  in   the  next  century 

•  presence  brought  about  a  consolida- 
Dme  of  the  warring  peoples  of  Europe 
improvement  in  political  conditions, 
roduccd  a  new  racial  element  into  the 
hat  we  know  as  France  and  the  Nor- 
they  were  called,  became  an  extremely 
t   factor  in  the  subsequent  history  of 

At  the  same  time  the  Arabs  in  Spain 


became  leaders  in  the  intellectual  life  of  Europe 
and  their  schools  in  Cordova  of  geometry, 
chemistry,  astronomy  and  medicine  made  that 
city  a  centre  of  learning  famous  throughout 
the  world.  Cordova  laid  the  foundation  of 
that  profound  Arabic  interest  in  science  and 
medicine  which  in  the  following  two  centuries 
gave  us  Abulcasis,  Avenzoar,  Averroes  and 
Ayicenne  and  was  to  mean  so  much  for  the 
stimulation  of  the  scientific  spirit  of  Europe. 
There  was  a  great  Arabian  physician  in  the  East 
too,  Rhazes,  the  first  to  describe  smallpox, 
whose  books  are  still  famous  in  the  history  of 
medicine. 

In  spite  of  the  ever  recurring  incursions  of 
the  Northmen  the  political  development  of 
Europe  at  this  time  is  of  special  interest  to 
modern  history.  The  9th  century  saw  the 
breaking  up  of  Charlemagne's  Empire  by  di- 
visions among  his  sons  as  well  as  among  the 
sons  of  succeeding  rulers  to  whom  unfortu- 
nately the  government  by  the  Frankish  custom 
was  parceled  out.  The  result  was  that  France 
without  a  firm  central  authority  was  in  a  highly 
disturbed  state  all  during  the  10th  century. 
The  feature  of  European  history  most  inter- 
esting for  our  time  is  the  bitter  rivalry  between 
the  Germans  and  the  French  over  the  possession 
of  Lorraine  which  culminated  nearly  a  thou- 
sand years  ago.  The  German  emperor  of  that 
time,  Otto,  invaded  and  devastated  all  the 
country  of  the  Franks  almost  to  Paris,  then 
was  forced  to  make  a  disastrous  retreat  and  the 
greater  part  of  his  army  perished  in  a  battle  on 
the  Aisne. 

England  after  the  magnificent  reign  of  Al- 
fred continued  for  some  time  to  grow  in  peace 
and  prosperity.  Alfred's  son  Edward  (reigned 
901-25)  conquered  Mercia  and  East  Anglia, 
strengthened  the  government  and  protected  his 
people  against  invasion  by  the  building  of 
many  strongholds.  He  encouraged  town  de- 
velopment and  patronized  learning,  founding 
schools,  though  the  tradition  of  any  connection 
between  the  Saxon  schools  of  this  time  and 
Oxford  or  Cambridge  is  mythical. 

-#£thclstan  (925-40)  further  extended  the 
Saxon  rule  so  that  all  of  the  old  Saxon  Hep- 
tarchy (seven  kingdoms)  came  under  his 
dominion.  He  commanded  in  the  *grcat  battle* 
famous  in  subsequent  history  against  an  allied 
army  of  Danes,  Scots,  Gaels  and  warriors  from 
the  Orkney  Islands.  These  Northern  peoples 
with  their  great  claymores  always  struck  terror 
into  their  enemies  before  this  but  Saxon  troops 
proved  capable  of  withstanding  their  charge, 
^thelstan  came  to  be  looked  upon  as  one  of 
the  most  important  kings  of  Europe  and  royal 
alliances  with  his  family  were  eagerly  sought, 
his  sisters  Edwina  and  Editha  marrying  the 
kings  of  France  and  Germany.  He  may  be 
called  the  first  king  of  all  England.  In  the 
second  half  of  the  century,  however,  the  North- 
men landed  in  England  in  large  numbers  and 
gradually  secured  a  firm  foothold.  The  Danes 
under  their  king,  Sweyn,  threatened  to  overrun 
the  country  and  their  withdrawal  was  obtained 
only  by  paying  a  ransom.  Needless  to  say  this 
only  proved  to  be  a  bait  for  more  invaders  from 
the  Northern  countries. 

A  more  hopeful  development  came  at  the 
end  of  the  century  with  the  introduction  of 
Hungary  into  European  history.    Stephen,  one 
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of  the  chiefs  of  the  HlHTflMIWTB.  *■!  with  his 
father  received  into  the  Church  and  proceeded 
U>  make  hi-  MOpji  crowned 

at  king  (!W)  and  lib  reign  II  mainly  Id  ihi 
next  century,  but   the   spirit   which   lea  him   to 
correspond  Willi   Ilruno  of  Querfnrl  mid  Odilo 
Of  Cliiny  and  to  found  a  series  of  ho  ip 
pilgrims    in    Jerusalem,    Rome.    Ravenna    and 

i     that     travelers     In 
country  might  have  a  refuge  when  they  visited 
■  product  of  (he  10th  century. 

lit    ini.-ipiirrifi .il  learning  arid  did  much  10  break 

the  savage  spirit  of  his  people.  His  court  bc- 
i.une  .1  refuge  lor  the  hnglish  royal  family 
when  Canute  comiuered  the  English  and  hi 
deeply    influenced    Saint    M.u.'.aict    of    Scotland. 

The  tradition  of  social  helpfulness  i 
by  him  culminated  in  Saint  Elizabeth  of 
ID  the  next  century. 
Tin-  one  country  in  western  Europe  in  which 
the  Northmen  were  unable  to  gain  foothold  was 
Spain.  When  die  Northmen  landed  al  Oh* 
be  is  they  devastated  the  country  for  a  while, 
but  were  defeated  and  almost  exterminated 
laming  a  lesson  that  kept  Spain  from  being 


of  the  expulsion  of  the  Moors.  The  Foundn. 
of  the  liitlc  Christian  kingdom  of  Leon  was  the 
i-ni [i:j I  step  in  ibis  and  the  prelude  to  the  heroic 
age  celebrated  in  'he  Spanish  chronicles  and 
ballads.  Abdcrrahmau  III  (891-461)  under 
whom  as  caliph  of  Cordova,  Mohammedan 
power  in  Spain  rose  to  its  greatest  height,  wis 
defeated  in  'WO  by  Ramiar  II,  km, 
and  Asturias  (died  950),  in  the  great  battle  on 
the  plain  of  Simancas  (31  July  P39),  After 
tin-    (h.  lued    to   advance    in 

power  and  [he  Arabs  to  recede. 

The  most  interesting  character  of  the  period 

is     DunStan.     archbishop     of     Canlerbu 

.  lint  bj  popid.-ir-  estimation  of  the  good 

work*  he  did  lot  his  people  He  u.i-  pi.  ib.ibly 
born  early  in  the  century  of  a  well-to-do  family. 
In  his  youth  in-  araj  i  favorite  ai  court  until 
jealousy  led  to  his  banishment.  Disillusioned 
■Mlv    siuve-js    he    became    a    hermit    at 

1  ury  hut  after  a  time  the  fame  of  his 
life  .•-.  |  -o!it;,ry  led  the  king  to  recall  him  as 
an  adviser.  Dunstan  took  advantage  of  his 
place  at  court  to  eno  ind  patron- 

ise art  deeply   interested   in 

the  arts  and  craits  and  the  making  oi  beautiful 

■  :d  alter  his  death  he  became  the  patron 

:  .iniths'   guild.     He   is  said  to 

have   taken   pact    in    die   making  of   bells   and 

the   liter   vessels.     Nothing 

in  the  cathedral  school  and  he  encouraged 
manual  training  »>  well  as  intellectual  develop- 
ment The  rich  who  >-aH  his  good  work  pro- 
id  he  used 
ding  and  restoring  of  churches 
and  the  ettahiubni'  I  reformed 

h  had  suffered  severely  dur- 
i   period   while   the    Northmen 
■ 
famous,  however,  for  his  care  of   the  poor  and 
the  needy      He  was  ofteu  called  upon  to  act  as 
jud*:e  in   law    suit 
right),  of  widows  and  oiph; 
Ur.    lie  died  in  968  and  until  the  martyrdom  of 


Saint   Thomas  of  Canterbury  was  th. 
saint  of  thi 

The   most    significant    intellectual   i 

the  century   was  the  writing  of  a  lerves 

by  Hrofwilha,  ■  Hrnedirtme  nm 
hcim.  South  Germany  Her  rcaac 
them,   as   given   in   the  preface. 

here  must  have  t>ee«  much  ■_ 
interest  in  literature,  classic  ai 
lime   than   is   usually   thought       Hraawt* 

There  are  many  Chriitian*  ( 
cannot    relieve   ourselves    entirely    of   I 
preach}    Who  charmed  by  the  choice  e' 
of   the   language,   prefer   the   vanity   d 
hooks   to   the   wisdom   of    the 
There  are  others  who  though  attached  t 
sacred  writing!  and  full  of  contempt  fi 
pagan  productions,  yet  cannot  keep  iru 
m*  time  and  again  the  fictions  oi  T 
won   by   hu  cham  of   diction   tu' 
liy    ihc   knowledge   of   criminal   ; 
for  this   lhat   I,   'the  strong  voice  t 
hcim.'   do  not  hesitate   lo  imitate   i 
ings  a  man  whom  so  many  permit   ■ 
to  read  in  order  to  ce  I 
my    feeble    intellect   the    vifi . . 
women- while  employing  the    aroe  fo*__  . 
position   which   served  the  ancient*  to  •: 
shameful  conduct.* 

The  ide.is  thus  expressed  are  so  at' 
il   is   surprising   to   find   there    ' 
forth    in    ill.      [(Mb    century        Htenwilha    ( 
her    plays    comedies    because    they    end   I 

though  the  happiness  enmet  in  heaven 
in      They  were  probably  mcaa 
te,  more  i 
ing    than    presentation,   though   they   a 
comic  aceni  >     the  emf 

of  the  actors'  art    One  oi  Hrovvtitha'i  a 
anticipates  tin  morality  play)  of  fubicqui 
tunes    in    their   introduction   oi    abstract  i 
actert  personified.   Wisdom,  thi  mother,  and 
three  daughters,  Faith,  Hope  and  Charity,  a 
tftuencc  the  aniens  for  {      * 

poems  in  Latin  verse, 
of   Theophilus   who 

ol    the   early  forms  oi  the   I 
legend.     She  also  wrote  a  chronicle  and  *.. 
to   have   been   in   high   favor   at 
tditio     princffs     of     Hroswitha     w     by     *  ' 

(1501).     At  firsi  he   was   suspected  of  a 

written  most  of  the  (>!.>>-.  I. in  there  is  no  dW* 
now  of  their  antiquity.  The  work  throw*  at* 
on  the  feminine  education  oi  the  rime.  If 
festly  the  convents,  of  which  there  were  ■_ 
In   the   Rh 

ligious   women   deeply    interested   tr. 
lectual  as  well  at  th.   spiritual  life. 

The  beginnings  ol  so 
velopiticnts  in  commerce  date  from  i 
.■.ere    honored     by     . 

conferred  the  tank  ol  Thane  o 

had  made  three  voyages  over  t 
ship  and  cargo  of   hi 

■  Alfred  at  the  end  i 
tUf)  developed  and  in  King 
(9.W-75)  some  J6Q  sail  in  three  « 

h>    the    iJnne*,    however,    who    u 

gamed  a   foothold  (circa  9elS)   and  in  d 
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ngland  was  ruled  by  Canute.  Flan- 
tie  the  scat  of  manufactures  of  linens 
ns  for  Europe  and  the  republics  of 
id  Genoa  began  their  great  corn- 
tree  rs   in   connection   with   the   trade 

East.  The  Moors  in  Spain  under 
nan  III  built  some  beautiful  buildings 
led  their  cities  and  set  an  example 

to  prove  an  inspiration  for  the  many 
who    came    down    to    the    Spanish 

to  make  their  studies  at  famous 
chools. 

m.  Events  of  the  Tenth  Century. 

the  Elder,  King  of  the  Angles  and  Saxons, 
on  of  Alfred  the  Great,  makes  peace  with  the 
ettled  in  Bast  Anglia  and  Northumbria,  and 
es  the  "  Laws  of  Edward  and  Guthrum." 
en  from  Norway  and  Denmark,  from  this  year 
igh  the  century,  continue  to  ravage  the  Russian, 

British,  Irish  and  French  coasts,  and  although 
isly  repulsed  from  Spain,  extend  their  depre- 
*>  Italy.  They  establish  colonies  in  Normandy, 
under  Rollo,  in  England  and  in  the  northern 
islands. 

duke  of  Pranconia  is  elected  emperor  of  the 

he  Fowler  becomes  Henry  I.,  King  of  Germany, 
y  and  north  Italy  are  divided  into  dukedoms 
idealities.  The  third  or  Saxon  dynasty  corn- 
Henry  I  extends  his  territory;  increases  civic 
Tates  several  margravates.  The  silver  mines  of 
•g  are  discovered.  Industry  and  wealth  in- 
Edward  the  Elder,  King  of  the  Angles  and 
is  "  chosen  as  father  and  lord "  by  Scots, 
ibrians,  Danes,  Norwegians  and  Welsh  after 
I  campaigns. 

the  Elder  dies  and  is  succeeded  by  iEthelstan 
solidates  the  Saxon  Heptarchy. 
Germany,  eldest  son  of  Henry  I,  marries  Edith, 
*  of  Edward  the  Elder,  and  sister  of  i4£thelstaac 
England. 

[  of  Germany  stems  the  Hungarian  invasion, 
the  Great  succeeds  his  father  Henry  I  as  King 
any. 

deludes  peace  with  Louis  IV  of  France  after  war 
Taine. 

ain  breaks  out  over  Lorraine  and  is  ended  by 
rother  Bruno,  Archbishop  of  Cologne, 
xngarians  are  finally  driven   out  of  Germany, 
eating  them  in  a  brilliant  victory  at  Lechfeld. 
:>  defeats  the  Slavs  who  had  ravaged  Saxony, 
apet  is  made  Duke  of  France, 
ha,  dramatist.  Benedictine  religious,  and  "  the 
Dice  of  Gandersheim,"  presents  her  '  Carmen  de 
ldonis  '  to  the  emperors  Otto  I  and  Otto  II. 
the  Martyr  becomes  King  of  England, 
is  assassinated  at  the  instigation  of  his  step- 

nd  is  colonised  from  Iceland  by  Northmen  who 

iristian    missionaries    there.      They   also   reach 

I  on  the  North  American  continent. 

dissolution  of  the  Franconian  Empire  and  the 

ion   of  the  second  dynasty,   Hugh   Capet  the 

of  the  third  dynasty  is  elected  King  of  France. 

unstan,  archbishop  of  Canterbury,  dies. 

I  is  crowned  King  of  Hungary  and  enters  into 

relations   with    Christian   leaders  of    Western 

becomes  a  Margravate.  The  Grecian  Empire 
ritory  to  the  Bulgarians  on  Mount  Haemus  and 
Russian  invasion.  The  Turks  in  possession  of 
nd  Syria  extend  their  empire  and  give  the  title 
i  to  their  rulers. 

ation  advances.  Villainage  or  serfdom  is 
i    in    Western    Europe.     The    principal    towns 

republics.  Hereditary  estates  on  a  military 
e  established.  The  dukes  and  counts  become 
Arabic  learning  attains  a  high  standard.  The 
ons  for  education  founded  by  Charletnange  are 
>bliterated  in  the  upheavals  of  the  Franconian 

but  faith  and  learning  are  safeguarded  by  the 

for    the    intellectual    advance    and    uplift    of 

y. 

James  J.  Walsh, 
f   (The  Thirteenth   Greatest  of  Cen- 

FRE  is  a  legal  term  denoting  the 
i  which  the  title  to  real  estate  is  held, 
ted  during  the  feudal  system  of  Eng- 
defined  the  relation  which  existed  be- 


tween the  lord  of  the  manor  and  the  tenant 
The  term  tenure  in  its  modern  signification  is 
extensive  and  may  import  mere  possession  of 
real  property,  or  the  particular  manner  by 
which  same  may  be  held.  A  tenure  paid  for  in 
services  was  formerly  known  as  socage.  See 
also  Feudal  System. 

TENURE  OF  OFFICE,  the  manner  by 
which  an  office  is  held,  as  well  as  the  duration 
of  its  term. 

TENURE  OF  OFFICE  ACTS.  (1)  An 

act  of  IS  May  1820  which  provided  a  four- 
year  term  for  certain  officers,  such  as  collectors 
of  customs,  etc.  (2)  An  act  of  Congress  passed 
in  1867,  vetoed  by  President  Andrew  Jackson 
and  passed  over  his  veto  on  2  March.  The 
chief  provision  of  the  act  was  that  requiring 
the  consent  of  the  Senate  to  the  removal  of 
any  officer  appointed  with  its  advice  and  con- 
sent. In  case  of  the  misconduct  of  officers 
thus  appointed,  except  judges,  when  the  Senate 
was  not  in  session,  the  President  might  suspend 
such  officer  and  designate  another  to  perform 
his  duties  until  the  Senate  should  act  in  the 
case.  Many  other  objectionable  provisions  were 
included  in  the  bill,  which  was  aimed  at  limiting 
the  power  of  President  Johnson.  The  latter's 
disregard  of  the  act  in  removing  E.  M.  Stanton 
from  the  Secretaryship  of  State  was  one  of 
the  main  grounds  of  his  impeachment.  Under 
Grant's  administration  in  1869  many  sections 
of  the  act  were  stricken  out,  and  in  1887  it  was 
practically  repealed  altogether.  (See  Johnson, 
Andrew).  Consult  McLaughlin  and  Hart,  Cy- 
clopedia of  American  Government*  (New  York 
1914),  and  Statutes  at  Large>  (III,  582;  XIV, 
430;  XVI,  6;  XXIV,  500). 

TEOCALLIS,  te-6-kal'Is,  the  ancient  tem- 
ples of  Mexico,  of  which  there  are  extensive 
remains.  They  are  distinguished  by  a  pyra- 
midal base,  square  in  plan,  and  rising  in  stories 
or  terraces,  or  in  an  incline  of  45  degrees,  to  an 
upper  platform,  on  which  the  temple  stands. 
The  most  extensive  is  the  pyramid  of  Chonila, 
near  Mexico,  said  to  have  been  built  before 
the  arrival  of  the  Aztecs.  In  plan  it  measures 
1,440  feet  each  way,  and  has  four  terraces, 
reaching  a  height  of  177  feet.  Its  area  is  nearly 
four  times  that  of  the  great  Egyptian  pyramid, 
but  in  strength  of  material  and  skill  of  work- 
manship it  is  vastly  inferior,  and  is  now  merely 
a  mass  of  ruins.  At  Palenaue,  in  Yucatan,  is 
a  better-preserved  temple.  The  pyramid  rises 
in  an  incline,  consisting  of  an  unbroken  flight 
of  steps,  280  feet  square  and  60  feet  high.  The 
temple  is  76  feet  wide  in  front  and  26  feet  deep 
and  is  ornamented  with  bas-reliefs  in  stucco 
and  hieroglyphic  tablets. 

TEOSINTE,  a  fodder-plant.  See  Grasses 
of  the  United  States. 

TEPHROITE.  A  mineral  consisting  of 
manganese  ortho-silicate  2MnO.SiOi,  contains 
70  per  cent  MnO. ;  abundant  at  Franklin  Fur- 
nace and  Sterling  Hill,  N.  J. 

TEPIC,  ta-pek',  Mexico,  (1)  A  territory  on 
the  Pacific  Coast  between  the  states  of  Jalisco 
and  Sinaloa,  organized  under  Mexican  govern- 
ment in  1889;  area,  11,275  square  miles.  It  is 
a  mountainous  country  inhabited  by  tribes  of 
semi-independent  Indians.  It  includes  the  vol- 
cano of  Ceboruco,  still  active.  The  Santiago 
and  Mezquital  rivers  flow  through  it,   There  are 
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rich  mineral  deposits,  little  operated.  Pop.  about 
175,000.  (2)  The  capital,  Tcpic.  lies  about  25 
miles  inland  from  the  port  of  San  Bias,  with 
which  it  is  connected  hy  a  railroad.  It  stands 
on  a  commanding  plateau,  and  manufactures 
cotton-cloth  and  tobacco,  and  has  a  population 
of  al>out  17,000. 

TEPLITZ,  tep'Hts,  or  tOpLITZ,  tcp'fits, 
Bohemia,  a  watering  place  in  a  mountain  valley, 
30  miles  southeast  of  Dresden.  Its  interesting 
features  are  the  castle  with  its  beautiful 
grounds,  the  town  church,  bathing  establish- 
ment, Kathhaus,  etc.  Its  mineral  baths  are  the 
most  celebrated  of  the  country.  They  consist 
of  12  hot  springs,  alkalo-salinc,  and  are  of 
great  efficacy  in  rheumatic  affections.  The 
Triple  Alliance  between  Austria,  Russia  and 
Prussia  against  France  was  signed  here  in  1813. 
Pop.  27,000. 

TERAMO,  ta'ra-mo,  Italy.  (1)  Capital  of 
the  province  of  its  own  name,  at  the  confluence 
of  the  Tordino  and  Vezzola,  40  miles  northwest 
of  Chicti.  It  is  a  bishop's  see,  and  the  cathe- 
dral dates  from  the  14th  century.  Municipal 
offices  and  the  exchange  are  the  principal 
buildings.  The  remnants  of  Roman  baths, 
theatre,  temples  and  aqueducts  indicate  the  site 
of  the  ancient  Interamna.  The  manufactures 
include  wax,  pott  cry.  leather,  straw  hats,  orna- 
mental furniture  and  cream-of-tartar.  The 
ascent  of  the  Gran  Sasso  is  made  from  this 
point.  In  1460  a  fierce  battle  was  fought  here 
between  the  Milanese  allies  of  the  king  of  Spain 
and  the  forces  of  the  Duke  of  Anjou  of  France. 
The  ruins  of  the  castle  of  San  Flaviano,  in  the 

?lains  nearby,  mark  the  site  of  this  conflict. 
*op.  of  the  commune  about  25,070.  (2)  The 
province  lies  in  southern  Italv,  and  is  traversed 
on  the  west  by  the  Ahruzzi  Nfouniains.  Several 
streams  flow  through  the  province  to  the  Adri- 
atic. Wine,  grain,  oil  and  silk  are  the  chief 
products,  and  the  fisheries  are  important.  The 
Ancqna-Brindisi  Railway  follows  the  coast, 
with  a  branch  to  Tcramo,  the  capital.  Pop. 
320.000. 

TERAPHIM,  small  images  or  objects 
similar  to  the  household  gods  of  the  Romans, 
and  which  are  mentioned  in  several  places  in 
the  Bible.  The  reverence  paid  to  them  appears 
to  have  been  very  ancient.  They  were  human 
in  form,  and  from  being  merely  venerated,  or 
used  as  aids  to  devotion,  might  easily  become 
objects  of  idolatry.  The  earliest  mention  of 
teranhim  is  in  Genesis  (ch.  xxxi.  19).  where 
Rachel  is  said  to  have  stolen  her  father's 
teraphim.  which  I.aban  (ver.  30)  calls  his  gods. 
In  the  story  i if  Micah  (Judge  xv,  5)  the  word 
occur*  in  cur  Authorized  Version.  It  was  a 
teraph  that  Michal.  Pavid's  wife,  put  into  the 
bed  (I  Sam.  xix,  .W )  to  deceive  the  messengers 
of  Saul.  Josiah  is  represented  (2  Ki.  xxiii.  24) 
a-  putting  away  the  teraphim  In  Kzek.  xxi, 
21  they  are  represented  as  n>ed  by  the  king 
■  I  K'ib\l<>n  i-r  purples  of  divination.  Con- 
sult Hm/iLier.  I.,  '  Hebrai>che  Archaologic* 
(Tiiliiufii   \\H\7). 

TERATOLOGY,  that  branch  of  biological 
a:n!  at  a:«  mira!  *cir:u\-  which  treats  of  ahnor- 
inahvi  «  or  n:i>ti->:ri>i!«  LTp'\\ths  in  the  structure 
oi  p!.i!i?s  ;i|i.-|  animals.  While  ancient  writers 
dealt  with  Mich  dt  vi:iti<-ns  fmrn  normal  types  of 
structnri .     mall' rrn. itiinis     appealed     to     their 


imagination   as   portentous   object*  of 
origin,  rather  than  to  their  defied 
sense  as  subjects  of  investigation,    i 
18th  century  superstition  began  to  &■«< 
physical  observation,  and  the  study  of  i 
and  causation  in  monstrosities  beam 
portant  branch  of  natural  history.     I 
the  germ  is  regarded  by  many  embryo! 
the  original  cause  of  some  human 
hereditary  persistence  of  certain  defer 
numerous  cases  resulting.    Other  malfe 
arc  believed  to  be  due  to  diseased  < 
the  brain  or  the  uterus,  and  to  vark 
disorders.    Consult  Moquin  Tandon,  • 
dc  teratologic  vegctalc*    (1841);  Fid* 
loteratology,*    in   l  Transactions  >   of 
cat  Society  of  the  State  of  New  \v# 
66-67-68;     Masters      'Vegetable     Te 
(1869);    Penzig,    <Pflanzenteratologie 
94). 

TERBIUM,  one  of  the  'rare  ea 
ments  found  chiefly  in  the  minerals  s: 
and  gadolinite.    It  belongs  to  the  yttrii 
and  has  an  atomic  weight  of  158.& 
is  Tb. 

TERBORCH,    teVboorn,    G£ 
Terburg,  G£rard. 

TERBURG,  ter'boorg.  Gerard 
painter:  b.  Zwoll,  near  Overyssel, 
Deventcr,  1681.  His  father,  a  histories 
who  had  resided  some  time  at  Rome, 
his  first  lessons  in  painting.  He  com 
study  of  his  art  at  Haarlem,  and  ; 
visited  Germany,  Italy,  Spain,  Ei 
France,  leaving  everywhere  proofs  u 
cuts  as  a  painter  of  portraits  and  of 
On  the  meeting  of  the  European  Pi 
gress  at  Minister  he  painted  in  h 
Plenipotentiaries  Discussing  the  Trea 
contains  69  portraits;  it  is  now  in  th 
National  Gallery-  The  Spanish  Ambs 
the  congress  took  him  to  Madrid, 
painted  the  king  and  many  of  the  nob! 
Spain  he  went  to  London,  and  aftf 
Paris.  He  then  returned  to  Overysse 
one  of  his  nieces  and  became  burgoi 
L)e venter.  His  portraits  are  remar 
elegance.  He  excelled  in  painting  texl 
particularly  satin  and  velvet.  His  ini 
mostly  of  the  houses  of  the  rich.  F 
pictures  arc  to  be  found  and  they  ai 
Higly  costly,  his  ( Glass  of  Lemonade 
canvas,  2544  by  20#,  fetching  in 
price  of  $9,720. 

TERCEIRA,  tcVsa'ra.  the  third 
the  Azores  Islands,  situated  84  miles 
of  Saint  Michaels;  area  225  square 
is  volcanic  and  mountainous,   with  s 
along  the  shores,  the  highest  point  I 
3,500  feet.    The  soil  is  fertile,  prodiiu 
corn  and  grapes.     The  capital  is  k 
a   pop.   of    11,000.     Pop.   of   the   it 
50,000. 

TERCENTENNIAL  EXPOSI1 
JAMESTOWN.      See    Jauestowv 

TI.XXIM.    KxpnSITION. 

TEREBRATULA,  a  genus  of 
(<|.v. ).     The  shell   exhibits  a   punii* 
ture.  dm-  to  the  presence  of  nutner 
i  anals  in  the  shell-structure  itself.    * 
valve  has  a  prominent   °beak,*  wh 
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ror  the  stalk.  Some  species  still  exist 
?as,  although  the  genus  dates  back  to 
nian  age. 

EDO,  or  SHIP-WORM,  a  small 
ivalve  boring  mollusk  (Teredo  navcUis), 
cavates  burrows  in  wood  under  (salt) 
tacking  the  timbers  of  piers  and  ves- 
imense  numbers,  and  riddling  them  to 
extent  that  they  are  rendered  utterly 
n  a  surprisingly  short  time,  if  left  un- 
.  It  abounds  destructively  throughout 
terranean  and  Baltic  seas,  and  on  both 
f  the  Atlantic.  Its  steady  burrowings 
tost  caused  the  inundation  of  a  large 
iolland.  Along  the  sea- front  had  been 
system  of   dikes,  made  principally  of 

In  three  years  breaks  were  being 
up;  in  five,  whole  sections  gave  way. 
:  heroic  efforts  of  the  whole  seaside 
>n  saved  the  Dutch  from  one  of  the 
tastrophes  in  their  history.  The  tim- 
re  completely  honeycombed,  so  rotten 
wood  could  be  crushed  in  the  hand. 
1  America  suffers  as  much  as  Europe 
is  pest.  All  down  the  New  England 
les  are  attacked  and  destroyed.  In  this 
wo  years  forms  the  average  life  of  a 
submerged  timber.  Channel  buoys  are 
he  water  only  six  months  in  the  year, 
ew  set  is  put  in  and  the  old  one  dried, 
le  of  the  ship-worm's  devastation  is 
lively  large.  Wood  is  attacked  between 
/ell  above  low-water  mark  and  points 
lore  feet  below  it.  The  hardest  oak 
d  more  difficulty  than  the  softest  pine, 

toughest  knots  are  traversed.  Teak 
sists  the  attack. 

agent  of  this  vast  amount  of  damage 
sembles  a  worm,  but  is  a  true  mollusk. 
f,  whitish  body,  tapering  toward  the 
r  end,  is  found  imbedded  in  a  shell-lined 

Individuals  of  this  species  sometimes 
ic  length  of  10  inches,  are  one-quarter 
diameter.  Such  size,  however,  is  rare, 
hes  being  the  average  length, 
"head"  end  of  the  animal  is  covered 
white  bivalve  shell.  This  protects  the 
gans  of  the  little  creature,  and  from 
rior  opening  projects  a  short  "foot* 
;  probably  the  instrument  by  which  the 
is  dug  and  lined  with  its  pearly  coating, 
llets  shaped  and  fastened  to  the  pos- 
nd  of  the  body,  much  as  leaves  are 
I  to  the  stem,  close  the  teredo's  hole, 
tect  from  attacks  the  soft  portions  of 
nal.  Between  these  two  plates  lie  the 
:ubcs  —  used  for  inhaling  and  exhaling 
Through  the  lower  of  these  (bronchial) 
i  the  water  breathed  by  the  animal,  and 

those  minute  animalcules  which  serve 
3od.  The  dorsal  tube  serves  as  the  or- 
excretion.  Through  it  passes  a  stream 
ted  water  carrying  along  the  faeces  and 
od  excavated.  Surrounding  both  the 
ind  the  siphon  tubes  is  a  much  wrinkled 
x  band,  by  which  the  teredo  adheres  to 
row.0 

appearance  of  the  teredo  burrow  is  very 
Outwardly  the  piece  of  timber  in- 
shows  a  number  of  very  small  holes. 
ly  it  resembles  nothing  more  than  a 
hcese.     The  channels   run  in  all  direc- 


tions, sometimes  so  close  to  each  other  that  the 
wood  separating  them  is  as  thin  as  paper.  But 
between  the  holes  there  is  always  a  partition, 
for  the  animals  never  interfere  with  each  other. 
Their  sense  of  hearing  seems  to  enable  them  to 
tell  when  they  are  approaching  the  outside  of 
the  wood  or  are  neanng  another  burrow  and 
they  turn  aside.  The  holes  are  always  lined 
with  irregularly  laid  shell  and  they  generally 
go  with  the  grain.  Like  many  other  mollusca 
the  teredo  passes  through  a  long  scries  of  com- 
plicated metamorphoses  before  arriving  at  full 
maturity.  The  e£gs,  from  the  beginning  of  the 
breeding  season  in  May,  arc  confined  in  the  gill 
cavity.  Here  they  have  their  first  period  of 
growth.  From  the  gill  cavity  the  embryos  are 
discharged  in  the  form  of  free-swimming  ani- 
mals covered  with  vibrating  cilia  or  hairs,  by 
which  they  swim.  In  this  stage  they  are  almost 
exactly  like  ciliated  infusoria.  Next  they  lose 
these  locomotive  filaments  and  develop  a  rudi- 
mentary bivalve  shell.  In  the  third  stage  their 
relation  to  other  bivalves  is  apparent  in  their 
resemblance  to  the  common  mussel.  They  have 
a  mantle  and  shell  covering  their  entire  body 
and  another  sort  of  cilia  replaces  those  lost. 
This  bivalve  character  is  further  accentuated 
by  the  development  of  a  long  foot  used  for 
creeping  and  by  the  appearance  of  eyes  and 
organs  for  hearing.  These  eyes,  however,  dis- 
appear as  the  animal  elongates  and  the  loco- 
motive cilia  are  lost.  In  this  stage  the  young 
teredo,  settling  on  some  convenient  piece  of 
wood  and  starting  with  a  hole  about  the  size 
of  a  pin-head,  begins  his  burrow,  and  enlarges 
it  as  he  goes  on,  until  he  has  reached  his  full 
growth. 

The  fact  that  the  ship-worm  does  not  use  as 
food  the  wood  it  excavates,  but  simply  passes 
it  through  its  body,  has  much  to  do  with  the 
failure  of  many  attempts  to  make  wood  teredo- 
proof  by  poisons.  Up  to  date  creosote  and 
dead  oils  are  the  remedies  which  have  given 
the  best  results.  The  piece  of  lumber  to  be  so 
treated  is  first  steamed.  Next  the  air  is  ex- 
hausted and  the  poisonous  or  noxious  com- 
pound is  forced  in  under  a  pressure  of  400 
pounds  to  the  square  inch.  Usually,  however, 
this  system  fajls  of  the  desired  result.  At 
Christiania,  timbers  poisoned  in  this  manner 
were  found  to  be,  three  years  later,  quite 
riddled  with  teredo.  In  some  instances,  how- 
ever, piles  so  treated  have  been  known  to  re- 
main free  from  ship-worms  for  as  many  as 
15  to  20  years. 

Although  poisoned  timbers  are  often  used 
for  such  structures  as  government  docks  (which 
must  be  as  permanent  as  possible),  for  ordinary 
piers  and  for  submerged  work,  the  expense  of 
so  treating  the  wood  is  generally  greater  than 
the  cost  of  periodical  renewal.  Of  course  the 
most  thorough  defense  would  be  one  which  pre- 
vented the  entrance  of  the  young  animal.  Cop- 
per-sheathed vessels  arc  quite  free  from  its  at- 
tacks, while  copper  paint,  creosote  or  coal  tar 
frequently  applied  has  the  same  effect.  Piles 
may  be  defended  by  broad-headed  nails  closely 
driven,  for  the  ship-worm  seems  to  avoid  enter- 
ing any  wood  impregnated  wfith  iron  rust. 

A  large  species  of  teredo  (T.  gigantca),  from 
Sumatra,  has  been  found  to  measure  from  four 
to  six  feet,  and  to  have  a  diameter  of  about 
three  inches.    It  bores  into  the  solid  mud,  and 
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docs   tux    appear    to    destroy    timber    like    its 

smaller  neighbor.  Consul!  Cooke,  'Mullusca1 
(London  1898)  ■  Vemll  'Invertebmte*  of 
Vineyard   Sc.und'    ( Waging  ion    1875). 

TEREK,  le-reV.  Russia,  a  river  in  Circassia. 
b -k.  at  Ihe  north  of 
;i«ui,  among  icy  glaciers.    It  follows  a 
northwesterly  course  through  a  narrow  valley, 
then    turns    rust    and   jftcr    dividing   into    nu- 
merous brunches  enters   the  Caspian   $t»   by   .1 
delta.     Its    entire    length    is    nearly   400    miles, 
only    a    small    distance    being    navigable       Tht 
main  tributaries  are  the  Ardon,  Uruch,  Malka 
and  Baskau  on  the  left;  the  Sunsha,  An  and 
Argun,  on   the  right.     A  series  of   small   forti- 
toi    protection    against    the    mountain 
tribes  are  btiilt  along  the  river  from  Mosdok  to 
the  foot  of  tht  pjss  over  the  Great  Caucasus, 
"here  the  descent   is  made   into  Georgia, 

TERENCE,  ter'ens  (Publius  Tesentius 
Ami),  Roman  writer  of  comedies:  b.  Carthage, 
\lrica.  between  185  and  L9S  U.c. ;  d.  probably 
.1  Greece,  159  B.C.  While  yet  a  child  he  was 
bought  by  Pubhui  Tcrcntius  Lucanus,  a  Roman 
senator,  who  took  him  to  Koine  and  RKtr*  him 
a  good  education.  His  master  having  emanci- 
pated him  the  voiihk  Atri.-.iii  «n«  ..ssuined  the 
name  of  his  benefactor.  Ltelius  and  Scipio 
,\i ric jnus  ( the  destroyer  of  Carthage  and 
N'umantiaJ  atlmin.-.l  hun  to  their  intimacy,  and 
as  some  aver,  assisted  him  in  the  coaaposttioa 
of  his  plays.  About  the  year  161  he  went  to 
(j  recce,  where  he  is  said  to  have  translated  108 
of  Menander's  (q.v.)  comedies.  Six  comedies 
of  Terence's  alone  arc  extant  — the  '  Amlro, ' 
ihe  ' Eumichus. '  'Heautonlimorumenos,'  'Phor- 
mio,"  '  Hecyra '  and  the  ' Adelphi, '  his  last 
piece,  brought  out  in  Rome  the  year  before  his 
dcalh.  The  comedies  of  Terence  were  much 
admired  by  the  cultivated  Romans  for  their 
exquisite  Style,  the  language  of  Cicero,  Cars  a  r 
and  the  orators,  and  were  likewise  esteemed  for 
their  maxims  atid  mural  KBttJtCt*  li  »'.  DMn- 
pare  him  uith  Pkiums.  his  only  important 
predecessor,  we  miss  what  Qesar  styled  the 
■  in^a,"  that  sparkling  wit  and  humor 
«bifli  made  PbtatUI  the  model  of  Moliere  On 
the  other  hand  Terence  has  the  finer  rein  of 

>rntimcnt,  the  more  subtle  power  of  character- 

!,.]  itu  purer  l.uiniiy.    He  was  indeed 

■   founder  of   polite  comedy,   the  comedy  of 

society  in  Europe  and  hi>  inucnee  has  been 

felt  throughout  the  whole  history  of  li 


._    oi 

Menander    which    remain    they   do   not    appear 
to  lie  mere  translations,    The  comedir- 
rncc  have  been  translated  into   English  by  the 
blCBUfl  and  several  others,    (See  AtiEL- 
■■ntiilt  The  edition  of   Bent  ley   (1726): 
.  1846) .    Dzfnttko   (1884>, 
radt,  '[He  metrinche  Composition  der  Comodien 
de»  Tcrciitiu*'    (1876). 

TERESA,    te-re'sa    <Sp.    ti-ra'sa)     Snint 

iliro|jcrlv  Theresia).  .Spanish  convent! 
...-.  28  March   1515: 
A  Oct   1S82.    Her  attention  wu  drawn 
in  childhood  lo  lives  of  saints  anil  mall 
when  ihe  and  her  brother  were  children  under 
10  they  set  off  into  the  country  of   il, 
In  hope*  that  Some  itltidtl  would  »eixe  and  kill 
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3HUNE,     Mary     Virginia     Hawes 

5N  Harland"),  American  novelist  and 
in  domestic  science:  b.  Amelia  County, 
Dec.  1831.  She  began  to  write  for  the 
lien  14  and  in  1856  was  married  to  Ed- 
ayson  Terhune.  She  conducted  Baby- 
or  two  years,  established  the  Home- 
n  1888,  was  a  department  editor  on  the 

Saint  Nicholas  and  Wide-Awake  and 
i  the  staff  of  the  Philadelphia  North 
Her  novels  have  enjoyed  a  wide 
ty  and  her  cook-books  and  articles  on 
Id  management  are  of  practical  value 
ensively  circulated.  The  latter  include 
>n  Sense  in  the  Household }  (1872); 
nner  Year-Book  >  (1877) ;  ( Marion  Har- 
Aodel  Housewife y ;  etc.  She  was  the 
3r  of  the  movement  to  finish  the  monu- 
er  Mary  Washington's  grave  and  wrote 
erance  of  her  purpose  <Thc  Story  of 
/ashington>    (1892).    Her  other  works 

<Alone>  (1854);  <The  Hidden  Path> 
Nemesis*     (1860);    ( Husbands    and 

(1868)  ;  (Loiterings  in  Pleasant  Paths* 

<His  Great  Self  (1892) ;  <More  Colo- 
nestcads>  (1899) ;  <Dr.  Dale,>  with  her 

P.  Terhune  (1900);  'Distractions  of 
(1906);      <  Where     Ghosts     Walk> 

<The  Long  Lane>    (1915),  etc. 

1LINGUAITE,  a  native  oxychloride 
:ur>'t  occurring  in  minute  monoclinic 
in  the  recently-discovered  mercury  dc- 
f  Terlingua,  Texas.  It  is  transparent, 
ulphur-yellow  color,  brilliant  adaman- 
re,  hardness  between  2  and  3,  specific 
3.7.  It  is  intimately  associated  with  the 
?w  mercury'  minerals,  eglestonite  and 
dite.  See  American  Journal  of  Science 
.  XVI,  September   1903. 

M,  in  law,  (1)  a  limited  or  specific 
>f  time.  (2)  The  time  during  which 
may  legally  transact  business.  In  the 
States  term*,  vary'  according  to  the 
of  judicial  business   and   the  available 

(3)  The  lime  set  for  the  pavrr.'.Tjt  of 
4)  An  : etc re?:  or  &•*•+  in  lar.d  for  a 
ne,  as  a  ye^r.  I:  the  :trrr;  -t\  i'jj  ',::*: 
•eehold  ar.d.  ir:  re  fort,  '.Ttzi'A  *\\  r*&'r.y 
ii  :cr  yfez-  -r...y.  .:  ••  rr.tr'- J  v  a  per- 
teres:  tltA.  :htT-.:zrt.  mr*zT¥*7.'*.'.vf.     d) 

!av. .  tit  ;-'.rki  *.  ■?.::-.  *h:#.h  a  party 
ell*  -f  :r.   :ro-,-   ■    '..c '-•'_-  to  vjp^ort 

MINAL  MORA  IKE.     S%  M^aat^l 

MINI  IMERE5E  h:r/:y  :r.  tb*  yr'sw 
?+'.tT7z.i  H.  --..  *  :.--■-  >-*r*:r  of  it  c:*y 
■mo.  i   r-'V  "      '-'    *-"':    ""-—-trr.   v/*r, 
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shipped  in  Italy  as  Jupiter  Terminus.  The  ori- 
gin of  this  worship  was  attributed  to  Nuttm, 
who  ordered  that  cverv  otic  should  nmrk  the 
boundaries  of  his  land  by  stones  amscn.ilcil  to 
Jupiter  Terminus  and  should  offer  \\\hm\  litem 
every  year  at  the  festival  of  the  Tnminalu 
sacrifices  of  cakes,  meal  and  fruit.  This  law 
also  applied  to  the  stale,  but  the  public  termini 
were  neglected  in  the  later  period  of  Hohmtt 
history,  while  the  termini  of  private  propeity 
long  retained  their  sacred  character.  A  tn - 
minus  stood  in  the  temple  of  Jupiter  in  the 
capitol.  On  Roman  coins  a  Trnnnnis  1m  rep- 
resented like  the  (ireek  I  lemur,  a  square  column 
surmounted  by  a  head. 

TERMITES,  WHITE  ANTS,  or  DUCK- 
ANTS,  a  family  of  insects  composing  the  order 
hoptera,  which  have  a  superficial  tcNriiiblatice 
to  ants,  though  far  removed  fiom  them  iit 
structure,  being  allied  to  the  Mayllir*,  They 
also  resemble  ants  in  being  social  inure  In,  living 
in  colonies  and  building  "nests"  or  ahilN.*  They 
arc  widely  distributed  in  tropical  count rirt  but 
also  occur  in  the  temperate  parts  of  North 
and  South  America  and  a  few  have  rutublinhnl 
themselves  in  Kurope.  Their  food  roiininln  for 
the  most  part  of  wood,  especially  in  a  Male 
of  incipient  decay,  but  they  aUo  rat  u  Kmit 
variety  of  substances,  iuclucliuK  dead  comrade* 
and  excrement.  The  termite  noeiety  <oti»uti» 
for  the  most  part  of  winyle^,  M*xually  urt- 
maturc  individuals,  children,  poteniially  of  \*>i\\ 
sexes,  which  do  not  Ktow  up,  D'-iidr*  tbr?.e 
workers  there  is  a  less  iimnerou*  «:;r»tr  of  \xtw- 
headed,  blind,  strong -jawed  Vildirm,  but  tbrte 
are  not  &>  well  differentiated  an  amoiiK  the 
true  ants.  The  worker*  <;olle.<t  food,  form  bur* 
rows  and  tunnels,  build  *hilU*  and  <»re  lor 
the  male*,  female*,  <y^  ^nd  larvsr.  '/'be  smt\r% 
and  female*  have  winso*  wbi'h  the  latter  U>**. 
after  impregnation.  Thefi,  ind'td,  the  i'mnlr, 
or  ^ueen  ufidergoen  a  T*inHtV.n]A+  '\tkuv.i,  I*' 
eomiriK  enormously  dinf-nded  with  t-yyx  utfl 
*.om'-»:m«rs  n^hii.uw  a  J*ri^*b  of  two  »o  fiv*. 
ifi'.he--,  or  more.  ha  \*iv,*  * ,hu*U\*'+\  y*V'*v*, 
j:.  \\\'w.  Ilk':  a  ■■■'aw-.av.1-  and  4%  y/hit<.  a*  a. 
\/*\  y «: r  *  A  \  or.  \y  t b e  ;, ' A t,xt,t  j,  *  w  J h ,  '  b «;  t  * 
-  m'.v.wj.  4i\pr',ifjTii'*t:  '•*  ♦/.«*?.  ij;t«  j, ox  ij^J  pofc- 
t«:r;or  pirn  ;.  .er/  v;ik.r.y  '/}.«-.  #(vi.  »j  '/ 
t tkts. *.y  p t o '. : : * '. .  hkv.r.y  i.*-*u  V :.o *■  u  *t,  l*y  '// 
<3^i  it:  a  »;:/:•*  or  avo  ;*  >i)}fh  *y;/\  »tt  a 
day.  J  a  the  to/*  3  '.tarr.?'  r  i  r/^i«  ;i  »/••/  V^v1 
Ir   ;*.   }ikt<ily   r.t'/m;/   io   *i/    »b-<«    •b*.   •?*•;§% 

'Jfl'A    TSA    )+/k.t    A    \).+.     Yi'Si,''.       }',\.*    *.0     v.'.'^Z- 

t «a n  *i  'hi  \  :  rr^vr.  '-s/s.mrr  •   *  *  r.*. ;  *  •  .v/4 ;  •  *  *  h*  •  .  t, 

\p?:?j(    "K*r     ?'/*''/     *•■'/.*'.    V.a-*\     **?-A.     ***tik}»% 

'»•& .  k  mhf.  ws  *•  *  !»*••»,  kh*-r   »>.-Jj  yniy  ym 
'Jkk.'fi    pj*.'S.  ,    •'&■    ;■•••.. o*i    '*.*.'#.'.•"/    **~*    .tt* 
XtT.v.-rjA  rrV*rTv*  vl   x* •*"■'*  o;  /^-w   *o>/f..*x 
?  r.  *z    W  .  - -*  •    ,'ii     :.  •  o  »  ■     * •.*•    '^ ;•  <-• ;     -r^ 
wi'.yt'i  r«i> ■.  «--/;  :».r/-«>*      v»«*  ».-•    ^.-    v/»x;/ 

*A'**ti/  «^.'Sr>».;;  r^  *.  4*".  r»— a>:  »*-'-•  T+i»f 
"i**.*  V**  vrrv  ^r.i  •  «-■-«.-.  ■:--•-;  %••  v^fo, 
■#»- *y  ic^X  *»  '//■.^'■••'i*.- '<•»  v  ••■j»'i»  f«- 
yr  *siiV~.  i  *  r-jfv,  •>•- ;     ■.•*',     :*r.v.  ■',  ■i'/  <    »»;^*/t 

•  vi-« J  ;*; .•  ■>  ' •, •  /.«■  ,'x •  ■  •  %.  ' ..-•".!•  "..••*•;  ■.'!■* ^ 
•jfeU'^V  v.."^v*i  *■•*.    «••••■     '••    »•  *,*•-. ■;  >%vfi   •>- 

•  .*.»?:••  Jr*?  rr  " ;  V  V  ' .v*.'.^*»-vr  -^  •  ^  *.-  * ;  '*+ 
•>-•;. vr*    ■;i,.»-.   ■/«:    ra..*;    i«»    \n      «r.v^*»»/C. 

rf;.  i»-  y^.:*!-  ;    vr     .i*       mtxjV.m     ".•*   yS\>4  *x. 

T.'/i'i    flu    »'p-'*i:v      i*    »■:(<.•.';    Uflk^-i   4«uC 
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comprise  a  public  and  a  high  school. 
1  receipts  and  expenses  of  the  munic- 
ount  to  about  $7,500.-    Pop.  2,000. 

A  BAIXA.    See  Marta  of  the  Low- 

A  COTTA,  hard  baked  clay  or 
re  of  exceptionally  good  quality,  of 
ixture,  hard  and  durable.  The  *Eng- 
nary  of  Architecture, >  completed  be- 

was  much  use  in  England  of  ma- 
de with  cement,  speaks  of  it  as  arti- 
2;  but  the  term  has  also  been  used 
r  that  ancient  earthenware  of  which 
the  painted  Greek  vases  which  are  so 
in  the  history  of  art,  and  the  inferior 
tteresting  pieces  of  Etruria.  In  com- 
»  however,  the  term  is  employed  for 
d  clay  as  is  used  in  connection  with 
e,  whether  in  actual  building,  as 
lollow  mass  of  the  baked  clay  takes 
of  a  stone,  or  where  a  solid  casting 
ie  material  is  used  for  molded  string- 
nd    the    like,    in    this    way    replacing 

differs  from  brick  in  being  harder, 
quality  and  molded  to  some  special 
•rnament. 

cotta  is  exposed  without  a  coating  of 
lamel,  and  its  brown  color  constitutes 
1   article.    Japanese  figures  —  groups, 

the  like  —  which  were  called  <(imita- 
:ew  when  they  were  first  brought  to 
juntrics  are  really  terra  cotta.  They 
very  beautiful  in  design"  having  the 
r  of  modeling  arid  perfect  finish  of 
>arts  which  is  found  in  the  Japanese 
The  raku-yaki,  that  interesting  brown 
:h  is  used  for  tea-jars  and  tea-bowls 

joy  of  the  collector,  is  also  a  variety 
:otta. 

European  Middle  Ages  terra  cotta, 
and  also  covered  by  a  colored  enamel, 
for  roof  tiles,  and  also  for  the  much 
orate  pieces  employed  for  crestings, 
ially  for  those  finials  (in  French 
h  aire  used  where  the  hips  of  the  roof 
idge  and  where  in  this  way  a  salient 
roduced.  These  finials  often  include 
vane  which,  however,  would  be  corn- 
wrought  iron.  The  custom  of  using 
i  in  these  ways  lasted  into  the  time 
ival  of  classic  architecture,  and  some 
5St  interesting  pieces  are  French  of 
entury;  the  custom  not  disappearing 

complete  establishment  of  pseudo- 
formity  of  design  throughout  Europe, 
ops  pierced  with  decorative  openings 
hich  the  smoke  might  issue  were  also 
erra  cotta  and  the  custom  still  lingers 
triply  built  houses  of  Italy,  Greece  and 
d,  where  chimneys  are  built  of  hard 
thenware  tiles  set  in  strong  cement 
d  in   this  way  made  very  light  and 

decorative  pieces  were  also  made  of 
•ial:  but  in  the  way  of  architectural 
the  most  important  development  was 
:41a  Robbia  ware  (q.v.)  which,  how- 
>t  often  spoken  of  as  terra  cotta  be- 
s  covered  completely  by  an  opaque 
hich  receiver  a  most  brilliant  and 
(olychromy,  adding  in  this  way  color 
e  in  the  most  emphatic  and  interesting 
n  since  antiquity.    Still  siich  pieces  as 


the  door-heads  of  many  churches  in  Florence 
and  elsewhere  and  the  magnificent  altar-backs; 
the  lavabos  or  washing-fountains  and  the  like 
throughout  central  Italy  are  among  the  most 
effective  pieces  to  be  found  in  that  region.  The 
most  extensive  and  splendid  work  in  Delia  Rob- 
bia ware  is  the  broad  frieze  of  the  Hospital  at 
Pistoja. 

In  the  18th  century  terra  cotta,  which  had 
always  been  used  by  the  French  sculptors  for 
the  permanent  form  of  many  works  of  art,  re- 
ceived a  fresh  impulse  from  the  practice  of 
Jean  Antoine  Houdon  (q.v.,  see  also  United 
States,  Sculptors  of),  Claude  Michel  (q.v.) 
(called  Clodion)  and  others,  among  whom 
should  be  named  certain  makers  of  medallions 
as  well  worthy  of  study  as  the  bronze  medal- 
lions of  the  Italian  Renaissance.  In  modern 
French  practice  portrait  busts  are  very  fre- 
quently made  in  baked  clay,  the  same  artistic 
quality  beinggiven  them  as  to  works  in  bronze 
or  marble.  The  difficulty  caused  by  the  shrink- 
ing of  the 'piece  in  the  drying  and  subsequent 
baking  is  only  to  be  met  by  extreme  care  in  the 
selection  and  preparation  of  the  material.  The 
piece  shrinks,  but  it  may  be  made  to  shrink 
uniformly  and  without  disturbing  the  symmetry. 

Modern  architectural  terra  cotta  continually 
comes  to  the  front  as  a  material  allowing  ot 
much  richer  treatment  at  a  reasonable  price 
than  carved  stone;  but  for'  some  reason  it 
never  becomes  very  general  in  its  application. 
A  large  business  building  in  New  York  had  its 
roof  brackets  or  consols  made  of  this  material 
before  1855.  The  old  Boston  Museum  of  Fine 
Arts  contained  much  decorative  terra  cotta 
brought  from  England  and  this  front  was  com- 
pleted about  1865.  The  constant  demand  for 
fireproof  materials  by  means  of  which  the  ex- 
terior of  a  large  building  may  remain  without 
serious  damage  in  spite  of  a  hot  fire  across  the 
street  has  made  concrete,  brick  and  terra  cotta 
the  obvious  material  for  the  facing;  but  stone, 
marble  and  granite  still  retain  their  places  in 
many  structures. 

In  making  monumental  figures,  groups,  de- 
signs, etc.,  ot  terra  cotta  the  steps  are:  Mixing 
and  kneading  the  clay;  molding;  retouching, 
for  taking  off  any  blemishes;  baking;  coloring 
and  sometimes  gilding.  Modeling  by  hand  is 
now  rare,  except  in  designing  for  a  mold.  The 
high  grade  work  acquires  its  perfection  largely 
by  careful  retouching.  Baking  requires  to  be 
performed  slowly  to  permit  evaporation  of  the 
moisture  without  injury.  The  coloring  is 
mostly  done  after  firing,  solid  body  colors  be- 
ing employed,  as  browns,  blues  and  reds,  with 
occasional  black  or  bright  colors  for  sane  de- 
tail. Some  of  the  Roman  terra  cottas  are  in  a 
fine  state  of  preservation  though  dating  back 
2,000  or  more  years. 

Within  recent  years  there  has  been  a  marked 
increase  in  the  use  of  terra  cotta,  often  colored, 
for  ornamenting  steel  and  concrete  buildings 
and  for  roof-tiles.  Consult  Strack,  H.,  ( Brick 
and  Terra  Cotta  Work  During  the  Middle 
Ages>  (Boston  1914);  Walters.  H.  B.,  <The 
Art  of  the  Greeks)  (London  1906)  and  the 
<Annual  of  British  School  at  Athens.* 

TERRA  DI  LAVORO,  terra  de  la-vo'ro. 
See  Caserta. 

TERRA  VERDE,  or  VERTE  (Italian 
"green  earthw),  a  green  mineral  pigment  used 
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by  painter*  in  oil  A  deposit  of  this  earth  is 
found  in  the  neighborhood  of  Verona,  Italy. 
There  is  a  similar  deposit  in  the  island  of 
Cyprus.  The  native  green  found  in  Italy  is  a 
silicious  earth  colored  bv  protoxide  or  iron  of 
which  it  contains  about  20  per  cent,  and  it  is  of 
extreme  value  as  a  permanent  and  brilliant  tint 
in  landscape  painting. 

TERRACES,  successive  benches  or  levels 
along  the  sides  of  valleys.  A  valley  may  show 
one  or  several  terraces,  varying  greatly  in 
height  and  in  width.  If  composed  of  rock  they 
are  known  as  rock  terraces.  These  may  re- 
sult from  the  presence  of  hard  layers  of  flat- 
lying  rock,  as  on  the  sides  of  the  Grand  Canyon 
of  the  Colorado.  In  other  cases  they  are  the 
results  of  successive  uplifts,  a  narrower  valley 
each  time  being  incised  within  the  broader 
older  valley,  leaving  a  remnant  of  the  older 
valley  l>ott<>m  as  the  terrace.  Alluvial  terraces 
are  composed  of  stratified  gravel,  sand  or 
clay.  Their  history  is  usually  more  complex. 
After  a  given  valley  has  been  eroded,  the  first 
step  is  the  filling  of  its  basin  with  alluvium 
to  some  depth.  This  may  be  brought  about  by 
many  causes.  Particularly  did  it  occur  during 
glacial  times,  when  the  streams  flowing  away 
from  the  ice  front  were  overloaded,  filling 
their  valleys  with  glacial  outwash.  Any  cause 
which,  after  the  valley  is  filled,  will  start  the 
rivers  to  eroding,  will  obviously  leave  a  gravel 
bench  on  one  or  l>oth  sides  of  the  river.  This 
renewed  erosive  activity  may,  in  the  case  of 
glaciation.  be  merely  the  melting  away  of  the 
glaciers,  with  the  consequent  return  to  normal 
conditions.  It  may  be  the  result  of  uplift  and 
rejuvenation  of  the  streams,  or  it  may  result 
from  climatic  or  other  causes. 

TERRACINA,  ter-rii-che'ne,  Italy,  in  the 
province  of  Rome,  on  a  gulf  of  the  same  name, 
near  the  Pontine  marshes,  about  18  miles  north- 
west of  (iaeta.  and  56  miles  southeast  of  Rome. 
It  is  a  historical  town  lying  on  the  Appian 
Way.  It  was  sacked  in  40**  and  again  in  5°5. 
It  is  the  see  of  a  bishop  and  has  a  cathedral 
and  handsome  episcopal  palace.  The  cathedral 
is  built  in  the  Italo-Hyzantinc  style  and  in- 
corporates the  pillars  of  an  ancient  temple.  Kx- 
cavations  have  revealed  the  remains  of  a 
splendid  temple  of  Venus.  The  main  occupa- 
tion consists  in  the  fisheries.  Pop.  of  the  com- 
mune about  12.0IX). 

TERRAPIN.  See  Hi  amonp-back  Tf.r- 
k.M-iN  ;  TrkTi  ks 

TERRAPIN,  ter'a-pin.  a  tortoise  of  the 
family  /:i*.»yi/ii/ii*.  There  are  several  different 
members  of  the  tamih.  all  of  which  are  fresh- 
water or  tidi  -w.iti  i .  The  name  is  also  applied 
to  the  "elephant  ten .ipiu"  of  the  (lolapagos. 
Ti  rrapin  is  held  in  treat  i.nor  by  epicures, 
especially   in    the    I'nited   States. 

TERRE  HAUTE,  lire  b.»t  ( French,  mean- 
ing "hiuh  land").  I  ml.  cit>.  county-  seat  of  Vigo 
< 'miuty.  on  the  Wabash  Ri\er.  and  on  the  Chi- 
i\ilm  and  l-'astcm  Illinois,  the  Kvan^ville  and 
Terre  Haute,  the  Kvansville  and  Indianapolis, 
the  Chicago.  Terre  Haute  ami  Southeastern, 
and  the  Cleveland.  Cincinnati.  Chicago  and 
Saint  I.niii-.  railroad-  It  i>  1"S  miles  south  of 
I  hii'.iL-n.  ld.i  mdrs  northeast  ni  Saint  Louis, 
1SJ  miles  northufof  nf  Cincinnati,  and  11  miles 
west  of   Indianapolis.     There  are  more  than  a 


«i 


dozen  lines  of  railroads  entering 

of  which  were  built  in  1905.     It  i» 

most    prominent    railroad    and 

cities  of  the  Middle  West.    Terr* 

of  the  oldest  settlements  in  the  Si*ic,  ■ 

it   was   laid   out  as  a   city,   and   in   U3 

chartered. 

Topography.— The  city  is  beauti 
out  on  an  elevated  plateau,  amid  pi* 
surroundings.     It  is  connected   with 
side  of  the  river  by  several  hand* 
bridges,  and  for  the  use  of  the  gtuc 
there  was  constructed  a  fine  bridge  \« 

Cricc,  $27,000).     There  are  several  park 
road  streets  in  summer  lime  present  a 
appearance.    The  residential  part  has  at 
edifices  in  most  l»eautiful  surroundi 
Industries.— The  city  is  in  a  ■ 
tural   region  and  in  the  centre  of 
comprising  over  2.000  square  miles,  v« 
a  fuel  supply  which,  at  the  present  rate  u 
sumption,  will  not  l>e  exhausted  for  200 
Coal  is  shipped  from  here  to  points  wi 
radius  of  400  miles,   and   it   is  a  dist 
point   for  alout   1,500  carloads  per  da*. 
city  is  the  industrial  and  commercial  cent 
a  large  portion  of  the  western  part  of 
and  the  eastern  part  of  Illinois.     The 
facturing     industries     embrace     rolling 
foundries,    distilleries,    breweries,    flour 
hominy  mills,  car  works,  railroad  sh> 
factories,    stamping    works,    feed    mim 
works,  fencing  works  and  carriage  factot 
the   vicinity   are   large   deposits   of   shal 
clay  and  a  number  of  clay  plants  are  in 
tion  nearby.     In  1910  (government  cen 
total  number  of  manufacturing  estaMiM 
was  170;  total  capital  invested  in  plants 
371.000;    axerage   employees    yearly.  5.01' 
nual  wages  paid  to  employees.  £3.219  r 
of  material  used  during  year.  $8,637, 
annual   value  of  products.  $21. 793.00b.    ■ 
to  the  failure  of  the  natural  gas  supply  i* 
places,  there  has  been  since  1910  an  i 
manufacturing  industries  to  take  ad  vain 
the  cheap  fuel  and  the  railroad  facilities, 
accounts  for  the  large  increase  in  p 

Public    Buildings. —  The   prominent 
buildings    arc    the    government    bin! 
county  courthouse,  city  hall,  opera  l» 
Union  station,  the  schools,  churches, 
institutions,  hotels  and  several  husineN 

Charitable  Institutions  and  Or] 
—  The   Rose   Ladies'   Aid   Society  «.«■» 
la  rye  number  of  the  poor,  and  has 
the  Home  for  Old  Ladies.    This  hot« 
endowment  of  $100,000.    The  other  ii 
and  organizations  for  the  relief  of 
are    Saint    Anthony's    Hospital    (bui 
$K)0.000).   in   charge  of   the    Sisters  «n 
Francis;  Saint  Ann's  Orphan  Asylum,  i»< 
of  Sisters  of  Providence:  Rose  Orp1**" 
endowment,  $200,000.  building.  $1.10, 
Hospital     (Protestant),     endowment,    i 
Rose   Dispensary,  endowment.  $3001000;  . 
number  of  church  aid  societies. 

Education.—  The     educational 
are   the    Indiana    State    Normal    ScW^ 
annually    enrolls   over    1.000   pupils; 
Polytechnic     Institute,    founded    h%    i 
Rtise   and   opened   in    1883;    two 
2n  public  elementary  schools.   K« 
anil    Lutheran   parish    schools;  » 
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(Roman  Catholic) ;  Saint  Mary's  of 
is,  a  school  for  girls;  a  public  library 
aries  connected  with  the  Normal 
ind  the  Polytechnic  Institute. 
i  and  Finances. —  The  three  national 
ve  a  combined  capital  and  surplus  of 
,000,000;  one  savings  bank  has  de- 
lounting  to  $1,700,000;  and  three  loan 
:  companies  have  capital  and  surplus 
1,000.  The  average  annual  cost  for 
1  maintenance  and  operation  is  $400,- 
e  public  schools  cost  annually  about 

the  police  department  $29,000;  the 
rtment  $40,500;  for  municipal  lighting 
:ts  $50,000. 

mment — The  city  is  governed  by  a 
tarter  granted  by  the  legislature.  The 
d  common  council  appoint  or  elect  the 
ative  officials.  The  mayor  appoints 
Is  of  public  works  and  public  safety; 
1  board  is  elected  by  the  council,  The 
>artments  are  fire,  police,  waterworks 
icipal   lighting.     Pop.   75,000. 

HELL,    ter'el,    Joseph    Meriwether, 

politician:  b.  Greenville,  Ga.,  6  June 

»  was  admitted  to  the  bar  in  February 

in  1884  and  1886  was  elected  to  the 

house  of  representatives.     He  was 

nited  States  Senator  from  Georgia  in 

was  attorney-general  for  that  State 

He  resigned  in  1902  to  accept  the 

in  for  governor  of  Georgia,  to  which 

was  elected  in  October  of  that  year. 

(ELL,  Tex.,  city  in  Kaufman  County 
Texas  Midland  and  the  Texas  and 
.il roads,  about  30  miles  east  of  Dallas, 
ttlcd  in  1872  by  Robert  Terrell.  It  is 
Itural  and  stock-raising  region,  being 
e  largest  wagon  cotton  markets  in  the 
hief  manufacturing  establishments  are 
s  Midland  Railroad  shops,  cottonseed- 
,  cotton  gins,  cotton  compresses, 
s  and  factory  for  the  manufacture  of 
•use  dresses,  sun  bonnets  and  aprons, 
a  large  trade  in  wheat,  oats,  cotton, 
>,  fruits  and  livestock.  The  principal 
are  the  North  Texas  Hospital  for  the 
rhools,  Carnegie  Library,  Elks  Home, 
building  and  city  hall.  There  are 
jrches.  The  educational  institutions 
'exas  Military  College,  a  select  train- 
1  for  boys  with  both  cavalry  and  in- 
ill;  two  high  schools  (one  for  white 
:or  negro  students),  graded  and  ward 
(id  one  private  primary  school.  Three 
ith  a  combined  capital  of  $600,000. 
has  commission  form  of  government, 
ative,  referendum  and  recall  features 
nment  in  hands  of  commission  of  five, 

each  of  the  three  wards  of  the  city 

from  the  city  at  large,  the  functions 

being  invested  in  the  chairman  of  the 

>n.      Commissioners    elected    for   two 

o   being   elected  one  year  and  three 

Pop.  8,500. 

tES  MAUDITES.    See  La  Barraca. 

UESTRIAL,  or  CONTINENTAL, 
[TS,  those  laid  down  on  land  in  con- 
marine  sediments  laid  down  in  the 
"hey  may  be  alluvial,  formed  by  rivers 
plains;  glacial,  formed  by  glaciers; 
rind-blown     material     such     as     sand 


dunes ;  or  lacustrine,  laid  down  in  lakes.  Ter- 
restrial deposits,  like  marine,  may  consist  of 
gravels,  sands  and  clays,  forming  conglomerates, 
sandstones  and  shales.  Terrestrial  limestones 
are  rare,  though  they  may  form  in  swamps,  or 
as  wind-blown  shelf  fragments,  as  the  eolian 
limestones  of  Bermuda.  Continental  deposits 
are  not  likely  to  be  as  extensive  or  as  regular 
in  composition  as  marine  beds,  since  the  con- 
ditions under  which  they  are  formed  are  more 
variable.  They  are  often  marked  by  rain  prints 
and  sun  cracks  and  by  fossils  of  land  plants 
and  animals.  See  section  on  Sedimentary 
Rocks,  in  article  on  Rocks. 

TERRESTRIAL     MAGNETISM.      See 

Magnetism. 

TERRIER,  the  name  of  several  small 
breeds  of  dogs.  Terriers  were  originally  used 
for  unearthing  the  fox  and  for  killing  rats  and 
other  vermin,  and  several  kinds  are  still  em- 
ployed in  these  and  similar  occupations.  Some 
are  good  watch-dogs,  and  others  are  useful  as 
retrievers.  The  most  popular  variety  is  the  fox 
terrier,  which  came  into  fashion  about  1863. 
It  is  generally  white,  with  a  smooth,  dense, 
hard  coat;  its  chest  is  deep  and  not  broad; 
neck  fairly  long;  nose  black;  ears  small,  V- 
shaped,  pendulous.  The  maximum  weight  is 
about  20  pounds,  and  in  accordance  with  a  cruel 
practice  the  tail  is  frequently  docked.  There  is 
also  a  wire-haired  variety  of  the  fox  terrier. 
The  bull  terrier{  for  show  purposes  all 
white  since  1860,  is  a  larger  animal  produced 
by  crossing  a  terrier  with  a  bulldog.  It  has  a 
long,  tapering  head,  black  nose,  long  and 
slightly  arched  neck,  wide  and  deep  chest,  short, 
close,  stiff,  glossy  coat  and  a  comparatively 
short,  tapering  tail.  The  Boston  terrier  is 
a  new  and  popular  American  breed,  of  great 
<  docility,  kindness  and  quality.  The  Irish  ter- 
rier, a  trifle  larger  than  the  fox  terrier,  is  of 
a  reddish-yellow,  wheaten  or  light-brown  color 
inclining  to  gray,  with  a  hard,  wiry  coat  free 
from  silkiness.  Its  chest  is  deep  and  medium 
wide;  head  long  and  flat;  nose  black;  ears 
V-shaped  and  pendulous;  neck  long  and 
slightly  arched;  and  its  tail  usually  docked  and 
carried  high.  The  Scotch  terrier,  a  smaller  ani- 
mal, has  a  rather  short,  wiry,  very  dense  coat 
of  various  colors,  such  as  steel-gray,  brindle  or 
grizzled,  black,  sandy  and  wheaten.  It  has  a 
tapering  muzzle,  black  nose,  small,  prick  or 
half-prick,  sharp-pointed  ears,  short  thick  neck, 
broad  and  deep  chest,  uncut  tail  carried  high 
with  slight  bend.  The  Skyc  terrier,  the  small- 
est of  useful  terriers,  may  be  of  any  color.  Its 
coat  is  double,  the  under  part  consisting  of 
short,  close,  soft  hair,  and  the  outer  part  of 
long,  hard  hairs,  free  from  curl  or  crisp.  It 
has  a  long  head,  black  muzzle,  prick  or  pen- 
dent ears,  deep  chest,  long  and  gently  crested 
neck  and  short  legs,  and  its  tail  may  be  car- 
ried either  high  or  low.  The  Clydesdale  or 
Paisley  terrier  is  a  kind  of  prick-eared,  silky- 
coated  Skye  terrier.  One  of  the  modern  varie- 
ties is  the  Welsh  terrier,  about  the  size  of  the 
fox  terrier,  with  a  close,  wiry  coat  of  a  black- 
and-tan  or  black,  grizzle  and  tan  color.  There 
is  also  an  English  white  terrier,  not  unlike  a 
small  bull  terrier.  The  Dandie  Dinmont 
is  a  favorite  small  one,  of  a  pepper  or  mustard 
color,  with  a  moderately  long  coat  consisting 
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of  hardish  and  soft  hair  mixed  hut  without 
wiriiicss.  Its  large  head  is  covered  with  soft, 
silky  hair;  nose  black  or  dark;  ears  large  and 
pendulous;  tail  of  moderate  length,  with  a 
regular  upward  curve.  The  Bcdlington  terrier 
is  a  slightly  larger  form,  somewhat  similar  to 
the  Dandie  Dinmont.  The  black-and-tan  or 
Manchester  terrier  has  the  head  long,  flat, 
tapering;  nose  Mack;  ears  small,  V-shaped, 
hanging;  neck  long  and  tapering;  chest  narrow 
and  deep;  tail  of  moderate  length,  tapering; 
coat  close,  smooth,  short,  glossy;  color  jet- 
Mack  and  mahogany  tan  in  different  parts. 
He  was  produced  by  long  years  of  skilful 
selection  by  the  Manchester  mill-hands  of  Eng- 
land, and  is  one  of  the  smartest,  pluckiest  ver- 
min-killers and  most  interesting  pets  on  the 
list.  The  Schipperkc  resembles  it,  but  is  of 
German  origin.  One  of  the  largest  of  the  ter- 
riers is  the  Airedale,  with  pendulous  cars,  deep 
chest,  high  tail,  hard  and  wiry  coat,  lying 
straight  and  close,  and  of  a  tan,  black  or  dark 
grizzle  color.  The  Yorkshire  is  the  best  known 
of  the  small  top  terriers.  Consult  Lee's 
Modern  Dogs>  (18%);  Huntington,  <The 
Show  Dog  in  America*  (Providence  1901). 
See  Dogs. 

TERRIGENOUS,  derived  directly  from 
the  land,  a  term  applied  to  those  marine  sedi- 
ments like  sands  and  clays,  which  are  of  di- 
rect land  origin,  as  contrasted  with  pelagic  de- 
posits accumulating  in  the  deep  sea  as  the 
result  of  organic  agencies,  which  extract  their 
substance  from  solution  in  sea  water.  See  sec- 
tion on  Sedimentary  Rocks  in  article  on  Rocks. 

TERRITORIAL  COURTS.    Sec  Court. 

TERRITORIAL      EXPANSION.       Sec 

I "  N !  T U)      S 1 A 1 ES  -  -  T KRR 1 1 OR1 A  L      Ex i' A  N  SION      OF 
1HE. 

TERRITORIAL  WATERS.  See  Inter- 
national Law. 

TERRITORIES,  in  the  United  States,  cer- 
tain parts  of  the  national  domain  which  have 
not  ficcn  formed  into  States.  Starting  with  13 
States  it  has  been  the  policy  of  the  United 
States  in  taking  in  new  territory  to  require  of 
the  inhabitants  evidences  of  fitness  for  self- 
government.  This  nation  first  added  to  its  ter- 
ritory by  the  Louisiana  Purchase,  in  1803,  828,- 
000  square  miles.  Florida  and  another  terri- 
tory to  the  total  of  72,000  square  miles  were 
annexed  in  1S19;  Texas  in  1845;  Oregon  in 
1846;  the  Mexican  cession  in  1S48;  Gadsden 
Purchase  (30,000  square  miles)  in  1853;  Alaska 
(591.000  square  miles)  in  1867;  the  Philippine 
and  Hawaiian  Islands  in  18°1  ;  Guam  and  Porto 
Rico  in  IX°S  and  later  (about  125.000  square 
miles)  ;  the  Panama  Canal  Zone  (43h  square 
miles)  in  1°04 ;  the  Danish  West  Indies  (now 
the  Virgin  Islands)  of  142  square  miles  in 
l'M7. 

Of  the  above  only  the  District  of  Columbia, 
Ala-ka  and  Hawaii  are  regarded  technically  as 
"ti-iritories."  The  others  that  haw  not  been 
granted  Statehood  are  held  as  "possesions,1* 
it  bavin:'  be«n  decided  by  the  I 'ilited  Slates 
Suprenii  *  "niirt  in  l'XM.  in  the  "Insular  Cases,1* 
that  Coii^n  -s  fan  create  appropriate  forms  of 
govt  rumen!  in  region-,  outside  the  States  ami 
lcgi*h»ie   di'Ti  n  :i:!v   fni    snch  possessions. 

The   Philippines  are  at  present  governed  by 


*>■ 


a  commission  of  seven  members 
the  President.    The  commission  is  *. 
the  power  of  legislation  and  administ 
iect  to  the  veto  power  of  Congress.    . 
legislature    has    been    established    but 
of  Congress  passed  in  June  VMM.  undtr 
the  Philippines  are  now  governed,  profit 
within    two   years    following   the    date 
enactment  of  the  said  law,  if  a  state  ot 
cation  exists  in  the  island,  an  election 
held  for  members  of  a  legislative  as 
which  the  upper  house  is  to  consist  of 
bers  of  the  Philippine  Commission.     .-% 
as  this  is  done  the  powers  of  local  I 
now  exercised  by   the   Philippine  ( 
will  pass  to  the  legislative  assemhh. 
no   great   degree  of   local    self-govern 
allowed    nor    are    the    islands    repi 
Washington  either  by  a  commission^  « 
gate.     The  inhabitants  are  noi  citizens 
United  States  and  the  determination  o 
political  and  civil   status   is   left    to  Co 
The  Samoan  Islands  and  Guam  are  go 
by  military  and  naval   governors,   respe 
Of  the  unorganized  domestic  Territories 
has  a  governor,  judiciary  and  other  omci 
pointed  by  the  President,  but  has  ncitbei 
laturc  nor  delegate  in  Congress.     A  m 
jocal  self-government  has  recently  h<       • 
incorporated    towns   of    300   inhabitant* 
District  of  Columbia  is  governed  by  thrc 
missioucrs,  two  of  whom  are  appointed 
President   from  civil  life  and  the  third 
tailed    from    the   engineer   corps.     Thr 
general   charge   of   the   administration  ' 
District,    including    the    appointment    ot 
officers.     The  law-making  body,  as  in 
of  Alaska  and  the  Philippine  Islands, 
gress,  but  the  District  has  no  delegate 
House  of   Representatives.     Half  the  e 
of  governing  is  borne  by  the  United  S 
other  half  by  residents. 

Hawaii   has   obligated   itself   to   incoi 
the    inhabitants    into   the    American    Un 
soon  as  consistent  with   the  principles 
Constitution.     All  the  States  thus   far  1 
out  of  territory  acquired  from   foreign  I 
except    Texas    and     California     have 
through  the  territorial  stage.     No  gener 
exists    as    to    the    period    of    pupilage 
which  the  inchoate  State  shall  be  re» 
pass.    In  some  instances,  as  in  the  case  %» 
sas,  it  has  been  as  short  as  four  year* 
on  the  other  hand  Arizona  and  New 
after  60  years  of  territorial  status  wert 
admitted  as  States.     The  nearest  appm 
a    general    rule    is    the    requirement 
population  of  the  Territory  shall  be 
as  the  ratio  of  representation  in  Cor 
this  has  often  been  disregarded,  usuauy  x 
litical  reasons.    Thus  Nevada  was  adni 
political  purposes  when  its  population 
exceeded  20.000,  while  Utah  was  refused 
sion    loni£    after    its    population    exce 
Congressional  ratio.     For  a  more  deb 
cushion  of  this  subject  sec  the  articles  u 
separate   Stale   and   Territory. 

TERROR,  Mount,  Antarctic  E 
canic  mountain  situated  close  to  i*~ 
(qv. )  on  the  coast  of  Victoria  Land. 
MY  S.   and  lung.   In7°   K.     Its  he         » 
fee:        It  was  discovered  in  1841  „,  Sir 
Ross  and  named  after  one  of  his  ship*. 
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LROR,  Reign  of,  the  period  of  the 
Revolution  extending  from  the  down- 
the  Girondists,  June  1793,  to  that  of 
srrc  (q.v.),  27  July  1794.  For  an  ac- 
it  see  France  —  History  b.c.  58  to  a.d. 

ROR,  The  White,  the  period  of  Bour- 
reprisals  at  the  second  Restoration, 
uis  XVIII).  It  was  so  called  from  the 
ig  (le  drapeau  blanc)  of  the  Royalists, 
ict  of  Amnesty*  was  published  on  24 
5  but  57  were  exempted  from  it  —  19  to 
by  courts-martial  on   capital   charges 

0  be  either  exiled  or  brought  to  justice, 
t  be  determined.  In  southern  France 
as  rioting,  assassination  and  pillage, 
s  especially  true  in  Nismes  and  the  sur- 
£  region,  where  the  victims  were  largely 
Reformed  faith.  The  government  was 
intervene  and  the  Allies  were  compelled 
matters  into  their  own  hands,  a  detach- 

1  Austrian  troops  occupying  the  de- 
t  of  the  Gard.  In  other  districts  there 
milar  outbreaks.  Consult  Vaulabelle, 
e  des  Deux  Restaurations)  (1844  et 
nd    Daudet,    L.    M.    E.,    (La    Terreur 

>  (1878). 

LRY,  ter'I,  Alfred  Howe,  American 
b.  Hartford,  Conn.,  10  Nov.  1827;  d. 
iven,  16  Dec.  1890.  He  was  educated  at 
l\v  School  and  began  practice  in  1849. 
been  a  member  of  the  State  militia 
the  Civil  War  and  at  the  call  for  vol- 
hc  with  his  regiment,  the  2d  Connecti- 
ponded  and  was  engaged  in  the  battle 
Run.  Being  made  a  brigadier-general, 
ed  in  1862-63  in  the  operations  near 
on.  He  commanded  a  corps  in  the 
f  the  James  and  fought  at  Chester  Sta- 
ewry's  Bluff  and  the  siege  of  Petcrs- 
d  was  entrusted  with  the  military  part 
second  attempt  on  Fort  Fisher,  Janu- 
3,  co-operating  with  the  admiral.  The 
ul  storming  of  the  fort  resulted  in  his 
ade  a  brigadier-general  in  the  regular 
tie  captured  Wilmington  and  was  a  de- 
tal  commander  after  the  war.  General 
?came  major-general  in  1886  and  retired 

:RY,  Benjamin  Stuytes,  American  edu- 
id  historian :  b.  Saint  Paul,  Minn.,  9 
157.  He  was  educated  at  Colgate  Uni- 
(A.B.  1878;  A.M.  1881)  and  pursued 
cal  studies  at  Hamilton  and  Rochester 
es,  resulting  in  his  ordination  as  a 
minister  31  Aug.  1881.  He  occupied 
it  Perry,  N.  Y.  (1881-83)  and  at  Fair- 
.  Y.  (1883-85).  From  1885  to  1892 
professor  of  history  at  Colgate  Uni- 
and  took  the  degree  of  Ph.D.  at  Frei- 
the  latter  year.  Directly  thereafter  he 
I  the  chair  of  English  history  at  the 
ity  of  Chicago.  He  is  member  of 
historical  societies  and  author  of  many 
il  articles  in  standard  magazines.  His 
>wn  books  are  CA  History  of  England 
e  Earliest  Times  to  the  Death  of  Vic- 
1901)  and  (A  History  of  England  for 

>  (1903). 

£RY,  Charles  Sanford,  British  histori- 
zr:  b.  1864.     He  was  educated  at  Kings 
school  and   Clare   College,  Cambridge, 
^  26  —  29 


graduating  B.A.  1886,  and  M.A.  1891.  He 
lectured  in  history  in  several  noted  schools  and 
was  professor  in  the  University  of  Aberdeen 
in  1898-1903.  He  became  a  well-known  writer 
and  authority  on  historical  subjects,  his  best 
known  publications  being  cLife  and  Campaigns 
of  Alexander  Leslie,  First  Earl  of  Levin* 
(1899);  <The  Rising  of  1745>  (1900;  new  ed., 
1903) ;  <The  Chevalier  de  Saint  George* 
(1901);  <The  Cromwellian  Union*  (1902); 
<The  Young  Pretender*  (1903)  ;  <John  Graham 
of  Claverhouse>  (1905) ;  <The  Scottish  Par- 
liament (1906);  *  Craig's  De  Unionc,*  trans, 
with  notes  (1909);  <A  Short  History  of  Eu- 
rope* (3  vols.,  1911-15);  bach's  Chorals* 
(2  vols.,  1915);  <The  Army  of  the  Solemn 
League  and  Covenant*  (2  vols.,  1917).  He 
also  prepared  catalogs  of  the  publications  of 
the  Scottish  historical  clubs  and  an  index  of 
papers   relating  to   Scotland. 

TERRY,  David  S.,  American  jurist:  b. 
Todd  County,  Ky.,  1823;  d.  Lathrop,  Cal.,  14 
Aug.  1889.  He  served  in  the  Texan  War 
against  Mexico  under  Gen.  Sam  Houston  and  in 
the  war  between  the  United  States  and  Mexico ; 
went  to  Calaveras  County  on  the  discovery  of 
gold  in  California;  and  after  some  experience 
in  mining  studied  law  and  began  practice  in 
Stockton.  Elected  an  associate-justice  of  the 
California  State  Supreme  Court  in  1855,  he  be- 
came chief  justice  in  1857.  He  strongly  opposed 
the  procedure  of  the  <(vigilance  committee* 
In  1859  he  killed  Senator  D.  C.  Broderick 
in  a  duel  near  San  Francisco.  Broderick 
had  t>een  an  uncompromising  opponent  of 
the  extension  of  slavery,  particularly  in  Kan- 
sas, had  taken  active  part  in  the  bitter  Cali- 
fornia campaign  of  1859  and  in  one  of  his 
speeches  made  certain  strictures  resulting  in  a 
challenge.  After  service  in  the  Confederate 
army  during  the  Civil  War  Terry  resumed  prac- 
tice in  San  Francisco. 

TERRY,  Ellen  Alice,  English  actress:  b. 
Coventry,  Warwickshire,  27  Feb.  1848.  Her 
parents  were  both  actors  and  she  made  •  her 
first  appearance  at  the  age  of  eight,  under  the 
management  of  Mrs.  Charles  Kcan  at  the  Prin- 
cess Theatre,  London.  A  little  later  she  won 
high  praise  as  the  young  Prince  Arthur  in 
<King  John.*  During  the  periods  of  1860-63 
and  1867-68  she  acted  with  various  stock  com- 
panies, first  appearing  with  Henry  Irving  in 
1867,  as  {Catherine  to  his  Petruchio  in  ^he 
Taming  of  the  Shrew.*  She  was  married  early 
in  life  to  G.  F.  Watts,  the  painter,  but  the  union 
was  shortly  dissolved,  and  she  was  married  to 
E.  A.  Wardell  in  1864.  and  again  on  3  May  1907 
to  James  Carew.  Sne  was  absent  from  the 
stage  1868-74  and  in  1875  won  her  first  great 
success  as  Portia  in  a  revival  of  (The  Mer- 
chant of  Venice*  at  the  old  Prince  of  Wales 
Theatre.  This  she  shortly  followed  with  the 
title  role  in  W.  G.  Will's  play,  <01ivia,>  the 
result  being  that  Henry  Irving  made  her  his 
leading  lady  and  the  long  artistic  partnership 
at  the  Lyceum  Theatre  was  commenced..  Some 
of  her  impersonations  at  the  Lyceum  have  been 
Ophelia,  Portia,  Desdemona,  Juliet,  Beatrice, 
Lady  Macbeth,  Cordelia,  Margaret  in  Will's 
cFaust,*  the  Queen  in  Will's  <CharIes  I,* 
Pauline  in  (Thc  Lady  of  Lyons,*  etc.  In  com- 
pany with  Irving  she  has  several  times  visited 
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the  Tinted  States  and  has  been  invariably  suc- 
cessful. While  still  with  Irving  she  joined  Mrs. 
Kendal  and  Bccrbohm  Tree  in  a  revival  of 
'The  Merry  Wives  of  Windsor*  at  Her 
Majesty's  Theatre  in  19()2.  She  was  honored 
by  a  jubilee  performance  at  I  Miry  I-anc  The- 
atre, London,  in  1(X)6.  She  published  «The  Rus- 
sian Ballet1  (I'M J).  Consult  her  autobiography, 
'Story  of  My  Life>   (New  York  1908). 

TERRY,  Henry  Taylor,  American  lawyer: 
b.  Hartford,  Conn.,  19  Sept.  1847.  He  was 
graduated  from  Yale  in  I860  and  was  admitted 
to  the  bar  in  1872.  In  1878  lie  became  professor 
of  law  at  the  Imperial  University,  Tokto,  Japan, 
but  returned  to  New  York  in  1884  and  re- 
sumed practice  the  following  year.  In  1894 
he  again  went  to  Japan  and  resumed  his  former 
position  of  professor  of  law.  In  1912  he  re- 
signed his  professorship  and  was  made  pro- 
fessor emeritus.  He  returned  to  the  United 
States  but  clid  not  resume  active  praticc. 
He  is  the  author  of  *  First  Principles  of 
Law*  (Tokio  1879);  'Leading  Principles  of 
Anglo- American  Law*  (Philadelphia  1884); 
'The  Common  Law*  (Tokio  1895),  l>esidcs  vari- 
ous articles  in  American  and  Knglish  legal  jour- 
nals. He  received  decorations  from  the  em- 
peror of  Japan,  the  Order  of  the  Sacred  Treas- 
ure (II)  and  of  the  Rising  Sun  (III). 

TERRY,  Milton  Spenser,  Episcopal  cler- 
gyman: b.  Cocymans,  N.  Y.t  22  Feb.  1840;  d. 
1914.  He  was  educated  at  the  Charlottcville 
Seminary  and  at  the  Yale  Divinity  School.  He 
held  various  pastorates  near  New  York  be- 
tween 1863  and  1884  when  he  was  made  head 
of  the  department  of  Hebrew  and  Old  Testa- 
ment exegesis  and  professor  of  Christian  doc- 
trine in  the  Garrett  Biblical  Institute  at 
Kvanston,  111.  Wcslevan  Vniversitv  gave  him 
the  degree  of  S.T.I).' in  1879;  in  1871  he  was 
made  a  member  of  the  American  Oriental  So- 
ciety and  in  1883  of  the  Society  of  Biblical 
Literature  and  Kxegesis.  In  1881  he  published 
'Man's  Antiquity  and  Language,'  which  was 
followed  by  a  number  of  scholarly  publications 
in  Meady  succession,  notablv  *  Biblical  Her- 
meiieutics'  (1883);  <SibvlIinc  Oracles'  (1W0); 
'The  New  Apologetic*  (18<>2);  'Biblical 
Apocolvphics*  (1898);  <  Moses  and  the  Proph- 
ets* (1901);  'The  New  and  Living  Way* 
(l'MM);  'The  Mediation  of  lesus  Christ* 
(I(X)2);  *The  Primer  of  Christian  Doctrine* 
(1906);  'Biblical  Dogmatics1  (1007);  'The 
Shinto  Cult'  (PHP):  'Baccalaureate  Sermons 
and  Addresses'  (PH4).  He  also  published  sev- 
eral  Biblical  commentaries. 

TERTIARIES,  tcr'shi-a-riz.  members  of 
the  Third  Order  of  various  religious  societies 
in  the  Human  Catholic  Church.  They  are  gen- 
e-rally lay  numbers  of  religious  orders  who 
f ■ » 1 1  c i \\-  ordinary  avocations  ami  duties  in  their 
<  ominunities,  vet  participate  in  certain  work 
««l  a  given  order  Shortly  attt  r  the  institution 
"t  the  Franciscan  Order  by  Saint  Francis  of 
Assjsi  in  the  beginning  of  the  Hth  century, 
I :  urn  be  r*  of  lay  people  were  affiliated  with  the 
Fr.uii  i»i".tn»  under  certain  rules  and  restrictions, 
which  bi.mid  iliim  more  systematically  to  a 
li if  ni'  jh  n.iiice  and  devotion  than  ordinarx  per- 
son* lixiiig  in  :hf  \\  1 1  r  I  €  1 .  In  the  course  of  time 
many  ui  tin  m  Tertiaries  desired  to  lake  >« -U-nui 
\uws,   li\e   in  community  and   still   follow   the 


regulations  of  the  Third  Order.     la 
rose    various    Tertiary    congregatu 
gradually   united    under    the    one   a— 
Benedict  XIII  in  the  beginning  of  t      ■ 
tury    recognized   these   Tertiary   co 
and  the  laity  affiliated  with  them  as    - 
proper  order,  uniting  in  one  sccu 
all  over  the  world  and  regulars  b*i 
munity.*     Leo    XIII    recommended 
Order   in  an   especial   manner  to  the 
throughout  the  world,  as  a  means  of  t 
sanctifkation  to  be  embraced  by  lay  pi 
desired  to  lead  a  more  devout  life. 

The   Dominicans  also  had  their  Tc 
instituted  by  Saint  Dominic  himself, 
what  year  is  uncertain.     It  was  knot** 
Military  Order  of  Christ,  originally  a 
of  knights  and  noblemen,  whose  durv 
to  wage  war  against  heretics.     After 
of  the  founder  this  became  the  ordtr 
penitents   of    Saint    Dominic,    for   bot* 
and  constituted  the  third  order  of  Dc 
These  Tertiarians,  without  making  ai*w 
vows,  had  the  assurance  of  great  spin 
ileges  through  the  observance  of  a  » 
and  prayers ;  they  continued,  also,  in  lb 
ment  of  their  civil  and  domestic  relation, 
few    companies   of    Dominican    sisters 
Third  Order,  particularly  in  Italy,  unii 
monastic   life,  and   became   regular   no 
most  celebrated  of  whom  is  Saint  Cath, 
Sienna.     Other   religious  orders  after 
ample  of  the  Franciscans  and  Dom 
established  tertiary  affiliations;  the  n 
hermits  in  the  beginning  of  the  15tu 
and    later   on    the    Minims,    the    Scrvi 
Carmelites  and  the  Trappists.     At  the 
time  there  are  numbers  of  the  laitv  thr 
the  world  affiliated  with  the  third  oi 
observing  their  regulations  while  still  »< 
their    secular    vocations    in    the    worli 
Dominicans. 

TERTIARY  PERIOD,  the  space 

geologically  considered,  immediately 
the    present,    and    occupying    the    ekj» 
larger    part    of    the    Ccnozoic    era;    a 
rock  system  then  formed.    It  is  precede* 
Cretaceous.     Tertiary  strata  were  at  fi 
founded     with     the     superficial     alluvit 
Kurope  and  it  was  long  before  their  re 
acter.s   were   realized.     They   occur   mc 
eraliy    in    patches, —  some    of    them    of 
origin,  others  of  fresh-water  or  of  cot 
derivation.     Rocks  of   this   age    were  i 
scribed  by  Cuvicr  and  Bronginart  in  18 
the  Paris  Basin,  where  they  are  well  dc 
and  highly  f ossiferous.     The  shells  f 
these  deposits  were  recognized  as  differ* 
those  of  the  modern  time,  though  related 
while  the  1  tones  of  quadrupeds  were 
be  of  extinct  species.    Similar  strata  fr 
other  parts  of  Kuropc  were  subsequent^ 
Those  of  Italy  were  found  in  low  hills 
the    Apennines  on   both   sides    fr 
of   the  I'o  to  Calabria  and  callet*  »■ 
who    studied    them,    the    Suhapennit 
fossils  of  these  beds  were  of  a  mot*. 
t\pc   than   those  of   Paris  or  Lond 
neighborhood    of    Bordeaux,    in    iht 
France,  another  >cries»  of  Tertian'  *•- 
discovered  and  described  by  M.  de 
lsir     The   several   hundred   specie*  w 
described  from  these  beds  were  f< 


TERTIARY  PERIOD 


461 


ti  those  of  the  Paris  Basin  and  those 
Apennines,  and  to  possess  an  inter- 
laracter  between  the  two.  Subse- 
ts found  that  strata  contemporane- 
ose  of  Bordeaux  overlie  the  Parisian 
in  the  valley  of  the  Loire,  and  under- 
rapennine  beds  in  Piedmont. 

and  1829  Lyell  conceived  the  idea 
ertiary  beds  might  be  subdivided  ac- 

the  percentage  of  living  species  in 

this  purpose,  he  and  M.  Deshayes, 
>wn  French  conchologist,  compared 
)  Tertiary  with  about  5,000  living 
he  result  arrived  at  was,  that  in  the 
ta,  or  those  of   London  and  Paris, 

about  3^4  per  cent  of  recent  species, 
die  Tertiary  of  the  Loire,  Bordeaux, 

17  per  cent  of  recent  species  and 
er  Subapcnnine  Tertiary  from  35  to 
it  of  living  species.  These  results 
ished  in  1833.  In  formations  still 
era,  which  Lyell  studied  in  Sicily, 
y  attain   a   vast   thickness,   the   pcr- 

living  species  was  found  to  be  90  or 
hese  four  series  Lyell  applied  the 
cene,  Miocene,  Older  Pliocene  and 
?cene.  A  still  later  formation  (Post- 
was  called  Pleistocene,  in  which  the 
?  all  of  recent  types,  but  the  mam- 
y  of  extinct  species.  The  most  im- 
ent  modification  of  this  nomenclature 
le  introduction  of  the  term  Oligocene 
i  to  include  strata  formerly  classed 
Upper  Eocene  and  partly  as  Lower 
The  generally  recognized  divisions 
ise  up  arc  now  given  as  Eocene)  Oligo- 
ene  and  Pliocene.     At  present  much 

is  laid  upon  the  numerical  method 
ion  employed  by  Lyell  and  Deshayes. 
•ious  deposits  of  the  typical  Tertiary 
aris,  London,  the  Loire  Basin  and 
?r.nine  series  became  well  known,  a 
f  comparison  became  established,  by 
ilar  deposits  of  other  regions  could 
ned.  This  is  the  method  employed 
deciding  to  which  division  a  given 
>uld  belong. 

neral  characteristics  of  geography, 
and  animal  life  of  the  Tertiary  were 
those  of  the  present  time,  but  land 
of  less  extent  and  were  more  largely 
y  interior   fresh-water  basins.     The 

the  early  Tertiary  was  evidently 
d  more  moist  than  that  of  the  period 
t,  types  of  plants  now  strictly  tropi- 
covering  areas  now  under  Arctic 
id  influences.  In  the  United  States 
:ic  and  (iulf  costal  plain  under- 
ated    submergence    and    emergence. 

first  half  of  the  period,  the  site  of 
:    Coast    Ranges    was    largely    under 

in  mid-Tertiary  the  Coast  Ranges 
ived,  and  the  coast  line  took  nearly 

form.  The  great  western  interior 
one  upheaval  at  the  close  of  the  pre- 
iod  (Cretaceous)  in  the  formation 
cy  Mountains.  During  Tertiary  these 
extensive  erosion,  building,  on  the 
s    and    in    the    inlcrmontane    basins, 

beds  of  terrestrial  gravel,  sand  and 

?w   lake  deposits   were  also    formed. 

were    active    during    much    of    the 

m   the  Rocky   Mountains  westward, 

ick  beds  of  ash  and  very  extensive 


lava  Mows,  as  on  the  Columbia  Plateau  in 
Oregon  and  Washington.  Marine  Tertiary  beds 
are  found  on  the  Atlantic  and  Pacific  coasts. 
The  most  important  of  these  are  the  strata 
of  the  Atlantic  coastal  plain  with  its  expansion 
in  the  Gulf  of  Mexico.  On  the  Atlantic 
Coast  the  Eocene  beds  are  mostly  clays 
and  greensands  which  rest  unconformably 
upon  the  Cretaceous  strata  and  are  unconform- 
ably overlain  by  the, Miocene  beds.  All  of  these 
beds  are  highly  f ossiferous,  shells  predomi- 
nating. In  the  Miocene  is  a  great  bed  of 
diatomaceous  earth  (q.v.)  from  200  to  300  feet 
thick.  In  South  Carolina,  Pliocene  beds  make 
their  appearance.  No  Oligocene  strata  are 
known  from  the  Atlantic  Coast.  On  the  Gulf 
Coast  the  Eocene  is  well  represented  and  rests 
upon  the  Cretaceous.  It  consists  mainly  of 
marls,  greensands,  clays  and  sands.  Both 
Oligocene  and  Miocene  are  represented  on  the 
Gulf  Coast.  The  Oligocene  is  characterized  by 
a  warm-water  or  subtropical  fauna.  The  Mio- 
cene beds  of  the  Gulf  States  represent  the  ad- 
vent of  the  colder  water  fauna  from  the  North. 
Pliocene  beds  of  the  age  of  those  formed  in 
South  Carolina  are  extensively  developed  in 
Florida. 

Tertiary  deposits  are  well  developed  in  the 
interior  of  the  United  States  between  the  Mis- 
sissippi River  and  the  Rocky  Mountains.  They 
consist  of  non-marine  strata,  partly  lacustrine, 
partly  eolian  and  partly  made  up  of  wash  from 
the  mountain  sides  in  the  form  of  coarse 
alluvial  cones  or  fans.  In  these  deposits  nu- 
merous bones  of  extinct  mammalia  are  found, 
of  which  extensive  collections  have  been  gath- 
ered in  the  various  museums  of  the  country, 
particularly  in  the  American  Museum  of  Natu- 
ral History  in  New  York.  Most  of  the  deposits 
are  in  isolated  basins,  and  can  only  be  correlated 
by  their  vertebrate  fauna.  On  the  Pacific  Coast, 
all  the  epochs  of  the  Tertiary  are  represented, 
being  in  part  marine,  in  part  terrestrial. 

Life  of  the  Tertiary.— At  the  close  of  the 
Cretaceous  period  all  the  flying  reptiles  and 
dinosaurs,  and  most  of  the  marine  reptiles, 
seem  to  have  become  extinct ;  and  the  Tertiary 
formations,  so  far  as  known,  yield  only  forms 
of  Vertebrata  essentially  similar  to  those  of 
the  present  day.  Among  fishes,  all  of  the  ex- 
isting suborders  and  many  of  the  existing 
families  or  even  genera  seem  to  occur  in  the 
Eocene.  Among  the  invertebrates,  ammonites, 
belemnites  and  most  of  the  crinoids  had  passed 
away  when  the  Tertiary  era  began;  and  forms 
came  in,  whose  descendants  are  now  familiar 
to  us.  The  Mammalia  suddenly  appeared  as  the 
dominant  type  on  all  the  continents  and  the 
evolution  of  many  of  the  minor  groups  can  be 
traced.  Primitive  tapirs  and  primitive  horses, 
with  four  toes  (Orohippus  and  Eohippus)  oc- 
cur. Among  the  Oligocene  mammals  may  be 
mentioned  the  Mesohippus,  or  horse  with  only 
three  functional  toes.  The  peculiar  Oreodon 
occurs  in  beds  above  the  Titanotherium  and 
represents  a  type  intermediate  between  hog 
and  deer  in  structure.  Early  camels,  the  ear- 
liest true  carnivores,  early  bats,  squirrels  and 
rodents  and  marsupials  also  occur  in  these  beds. 
Miohippus,  a  still  more  modified  horse,  occurs 
in  the  John  Day  and  the  Deep  River  beds;  in 
the  latter  also  occurs  the  oldest  mastodon. 
In  the  Loup  Fork  beds  occur  Procamelus, 
Mastodon  and  dogs  of  the  genus  Cants,    Con- 
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suit  Dana  'Manual  of  Geology'  (New  York 
1W5);  Zittcll,  'Textbook  of  Paleontology  » 
(New  York  1900-04);  Cope,  <Vcrtcbrata  of 
the  Tertiary  Formations  of  the  West*  (Wash- 
ington 18X4) ;  Williams,  *  Geological  Biology ' 
(New  York  1895);  Woodward,  'Vertebrate 
Pa  la-ontology*  (London  1898,  which  contains 
an  extensive  bibliography).  See  Cenozoic 
Kka;  Ciii-:.'>m*k.\ke  Stage;  Claiborne  Stage; 
Kocene;  Miocene. 

Charles  Laurence  Dake. 

TERTIUS  GAUDENS  (Lat.),  a  diplo- 
matic phrase  meaning  a  mischief-maker;  a 
third  party  who  rejoices  while  two  others  are 
quarreling  and  hopes  to  profit  by  their  dis- 
sensions. 

TERTULLIAN  (Quintus  Septimius 
Florens  Tertullianus).  ecclesiastical  writer:  b. 
Carthage,  c.  160;  d.  c.  250.  The  son  of  a  pagan 
centurion  in  the  proconsular  service,  he  re- 
ceived a  fine  literary  education  and  became  as 
conversant  with  Greek  as  with  Latin.  He 
studied  law  and  probably  practised  it,  his 
writings  disclosing  intimate  knowledge  with 
juristic  terms  and  methods.  In  early  man- 
hood (not  laier  than  the  year  197)  he  was  con- 
verted to  Christianity  by  the  admirable  cour- 
age of  the  martyrs,  although  the  precise  date  is 
not  known.  He  was  married,  but  this  did  not 
prevent  him  from  being  ordained  priest,  prob- 
ably of  the  church  at  Carthage.  About  the 
middle  of  his  career  he  publicly  joined  the 
MuntanLsis  and  the  vigor  which  he  had  dis- 
played in  defense  of  the  faith  against  paganism 
was  then  displayed  against  the  Church.  Saint 
Jerome  mentions  certain  alTronts  of  the  Roman 
clergy  which  may  have  provoked  the  fall  of 
tlu-  gnat  apologist.  Since  Tertullian  was  of  a 
fiery  nature,  extreme  and  inclined  to  rigorism, 
the  new  prophecy  (as  Montanism  w-as  styled) 
with  its  .severity  in  morals  and  in  discipline 
had  a  natural  and  powerful  attraction  for  him. 
But  his  restless  spirit  could  not  long  be  satis- 
fied with  Montanism  and  he  became  the  leader 
of  a  separate  sect,  called  after  him  Tcrtullian- 
Ms.  Tertullian  was  the  most  fecund,  original 
and  powerful  genius  in  all  the  history*  of 
Christian  Latin  literature,  which  he  in  fact  cre- 
ated. Nearly  all  of  his  works  are  of  a  polemic 
character  and  this  brings  out  strikingly  his 
penetrating  intelligence,  vast  knowledge  and 
inspiring  eloquence.     His  style  is  energetic  and 

concise,  sometimes  at  the  expense  of  clearness. 
Saim  Jerome  says  that  be  is  full  of  ideas  but 
difficult  to  read  However,  his  works  were 
m1< l<>m  quoted  until  after  the  16th  century 
renaissance.  It  is  not  easy  to  draw  a  hard  and 
fast  line  between  Tertullian's  Catholic  and 
Motiianisiic  works.  To  the  years  197-198  be- 
long the  apologetic  writings  (Ad  nationes*  (2 
l«o«»ks),  'Apologcticum.'  'Ad  martyres,*  'Ue 
te^timouio  anima?'  and  'Advirsus  J  inlaws.' 
<  >ther  works  of  approximately  the  same  pe- 
liiMi,  but  of  less  certain  date,  are  *  l)e  praescrip- 
tione  ha-rcticurum. •  *  Me  orationc,'  'Dc  hap- 
ti Min i, '  'Me  pii'iutentia. '  'Me  spectaculis.'  'Me 
<iili u  it  minaruin. '  (2  books),  (Mc  idololatria.' 
'  I  V  p;nii  ntia*  and  'Ad  uxorem'  (2  books).  The 
Moiit,iri*;ii-  w  ritings.  including  tho<e  tinged  with 
Mi m:  .n:  m  .i^  well  a*  those  wholeheartedly  Mon- 
taiii'tii.  a*e  '  [  »e  coroiu  militis,'  'Me  fuga  in 
pi  tmi  ti'iiiiiie. '  '  Me  exhonatione  castitatis,'  'Me 
virgin i bus  vclaudis,'    *Adversus  Hermogenem/ 


'Advcrsus    Valentinianos.'     (Ad\ersus 
oncm'     (5    books),    <Dc    anima.'    *D* 
Christi,*    'Me  resurrectione  carni*.'   '  AdN 
Praxean,*     'Dc    pallio/     *I)e    piidicit 
monogamia,1  'Scorpiace,'  '  I>e  jejunio' 
Scapulam. >      Tertullian's    '  Apologetii 
dressed  about  the  year  197  to  the 
the  provinces  of   the  empire   in   ««*v*  « 
Christians,  if  not  the  first  of  the  Latin 
gies  in  point  of  time  (see  Felix.  Majcui 
rcius),  is  one  of  the  first  in  the  impi 
its  subject  and  its  literary'  beauty, 
portant   works   of   Tertullian    have   » 
notably  the  lengthy  MoutaiiUtic  work    i 
stasi.*     The  Y*cnna   *  Corpus   script,  ecc 
contains  an  edition  of  Tertullian's  works  a 
(Ante-Niccne  Library*  contains  transbti 
nearly  all  of  his  works. 

Bibliography.—  The  patroloeies  of 
hewer    and    others    and    the    bthlioKF 
Chevalier;  D'Alcs,  'La  theologie  dc  Ten 
(Paris  1905) ;  Monccaux.  'Hisioire  line 
l'Afriquc    chretienne*     (Vol.    I,    Paris 
Turmel,     (Tcrtullien>     (Paris     1005);    I 
'Svntax    und    Stil    des    Tertullian'     fl 
19()J);    Fuller,    John    Mec.    'Tcrtulliai 
Smith  and  Wacc's  'A  Dictionary  of  L« 
Biography,*  Vol.  IV,  London  18*7) 

Hekrekt  F.  V 
Sometime  of  the  Department  of  LaUm. 
olic  University  of  America. 

TESLA,    tez'la.    Nicola:    b.    in    2 
province  of   Lika,  Austrian   Croatia,  ib 
early    education    in    Gospich;    graduated 
Real  Schulc,  Karlstadt,  in  1873;  studied  at 
technic  School,  Gratz,  capital  of  Croatia 
the  intention  of  becoming  a  professor  of  t 
matics   and  physics,  hut   became   in  teres 
electricity  and  took  up  and  completed  an 
necring    course.      He    afterward    studies 
losophy  and  languages  at    Prague  and 
pest,   keeping  up   meantime   his   electric 
engineering   studies.      For    some    time  h 
employed  in  the  government  telegraph  c 
ing  department  as  an  assistant  and  wh.« 
invented  several  improvements  which  all 
notice.     Then  he  became  engineer  tor  a 
lighting  company  in  Paris  and  next  in 
attention  to  the  United  States  as  a  pkw 
field  for  electrical  talent  and  experience, 
he  formed  a  connection  with  the  Hdisoa 
pany  at  Orange,  N.  J.,  but  gave  up  this  e 
ment  in  order  to  be  entirely  free  in  his 
work.     He  has  made  himself   well  kw 
his  many  practical  inventions  and  the  bfl 
and  brilliancy  of  his  ideas  as  to  the  p> 
of  electrical  science.     These  ideas,  wim 
aroused  widespread  interest,  have  :        i 
degree  diverted  attention  from  the 
contributions  of  Tesla  to  the  woi 
scientific  achievement,  most  of  whku 
developed  in  the  Tesla  laboratory  in  »«i 
which  he  established  for  the  purpose 
pendent  electrical   research. 

Tcsla's  researches  in  clectri 
created  a  new  field  of  electrical 
the  full  possibilities  of  which  have  ut  h. 
been  exhausted.  He  was  the  first 
conceive  an  effective  method  of 
undulating  current,  converting  cUia* 
mechanical  energy  more  simply,  effectntl 
economically  than  by  the  direct  current 
invented  the   modern  principle  of  the  I 
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field,  embodied  in  the  apparatus  used 
ansmission  of  power  from  Niagara 
;  has  also  invented  many  new  forms 
as,  transformers,  induction  coils,  con- 
re  and  incandescent  lamps,  the  oscil- 
bining  steam-engine  and  dynamo,  etc. 
fartin,  T.  G,  < Inventions,  Researches 
ngs  of  Nicola  Tesla>  (1894)  and  the 
ectrical  trade  journals. 

RETTO.  See  Treasury,  The  Little. 

OF  THE  D'URBERVILLES,  the 

m  of  the  novels  of  Thomas  Hardy, 
shed  in  1891.  The  sub-title,  «A  Pure 
aith fully  Presented,*  explains  Hardy's 
'hough  technically  guilty  of  an  of- 
linst  society  and  ultimately  hanged 
nurder  of  her  seducer,  the  heroine, 
epresented  throughout  as  the  victim 
istance  or,  more  exactly  and  more 
stically  of  the  author,  as  the  victim 
tant  and  malignant  fate.  This  is  per- 
in  the  brutal  and  emotional  Alec 
tile,  but  it  is  also  quite  as  destructive 
joistic  temperament  of  her  husband, 
ire.  The  main  point  appears  in  the 
1  phrase  in  the  last  paragraph  of  the 
ustice*  was  done  and  the  President 
imortals   (in  -^schylean  phrase)   had 

sport  with  Tess.)}     The  tragedy,  as 

Hardy's  more  sombre  stories,  is  in- 

l   powerful.     As   in   the   best  of   the 

novels,   there   is   the  usual    fully  and 

drawn  background  of  local  scenery 
om.  The  characters  are  carefully 
id  are  vivid  portraits  of  local  types 
iduals.  The  novel  is  rich  in  rural  and 
icenes,  of  which  the  description  in  the 
t  the  seven  "phases*  of  the  book  is 
larily  skilful  and  beautiful.  On  pub- 
Tess  of  the  D'Urbervilles*  attracted 
eal  of  attention  by  reason  of  its  sub- 
treatment  of  which  was  thought  to 
rank  and  too  searching  an  attack  on 
ns,  but  the  literary  and  poetical  skill 
:thor  has  been  never  better  displayed 
he  descriptions  of  customs,  life  and 

William  T.  Brewster. 

'-PAPER,    slips    of    unsized    paper 
solutions  of  vegetable  coloring  mat- 
as.  indicators  of  the  presence  of  acids 
ilis,  and,  in  some  instances,  of  special 
compounds.     The  most  common  test- 
;    litmus    and    turmeric    papers;    the 
apers   are    colored   with   an   aqueous 
of    a    blue    substance    obtained    from 
pedes   of   lichens,    the    latter   with   a 
n  spirit  of  a  yellow  powder  obtained 
rig  the  roots  of  a  species  of  Curcuma 
in  India  and  Java.     Blue  litmus  is 
by  acids,  the  blue  color  being  again 
by  alkalis;  turmeric  is  turned  brown 
There  are  also  pheno-phthalein  and 
lzol  paper,  which  cannot  be  classed  as 
coloring    matters,    though    organic, 
use  of   papers   soaked   in  inorganic 
Is    is    not    infrequent    in     analytical 
es. 

'AMENT.    See  Bible. 

TCLE,  one  of  the  two  genital  glands 

Je  in  which  the  spermatozoa  and  some 

the   constituents    of    the    semen   are 


formed;  a  testis.  The  term  is  also  applied  to 
either  of  the  posterior  tubercles  of  the  optic 
lobes  or  corpora  quadrigemina.  The  testicle 
proper  lies  in  the  scrotum,  is  of  an  oval  form 
and  is  mostly  invested  with  a  pouch  or  closed 
sac  of  serous  membrane,  the  tunica  vaginalis, 
derived  from  the  peritoneum  during  the  descent 
of  the  gland  from  the  abdomen  into  the 
scrotum.  The  organ  consists  of  a  central  por- 
tion or  body,  an  upper  enlarged  extremity,  the 
globus  major  or  head,  and  a  lower  extremity, 
the  globus  minor  or  taiL  Lying  upon  the  pos- 
terior border  of  the  testicle  is  a  long  narrow 
flattened  body,  the  epididymis.  To  this  border 
is  attached  the  spermatic  cord,  composed  of 
arteries,  veins,  lymphatics  and  nerves,  con- 
nected together  by  areolar  tissues  and  invested 
with  fasciae.  This  cord  ends  in  the  internal 
abdominal  ring.  It  is  accompanied  by  the  vas 
deferens,  the  excretory  duct  of  the  testis  (a 
continuation  of  the  epididymis),  which  passes 
through  the  ring  into  the  pelvis  to  the  base  of 
the  bladder,  where  it  unites  with  the  duct  of  the 
vesicula  seminalis  to  form  the  ejaculatory  duct, 
which  terminates  in  a  slit-like  orifice  in  the 
prostatic  portion  of  the  urethra.  Underneath 
the  tunica  vaginalis  is  the  tunica  albuginea,  or 
fibrous  covering  of  the  testicle,  and  beneath  this 
coat  is  the  tunica  vasculosa,  or  vascular  tunic, 
composed  of  a  plexus  of  blood  vessels  held 
together  by  delicate  areolar  tissue.  The  glandu- 
lar structure  of  the  testis  consists  of  from  250 
to  400  lobules,  each  composed  of  from  one  to 
three  or  more  minute  convoluted  tubes,  the 
tubuli  seminiferi.  These  tubules  unite  into 
larger  tubes,  which  carry  the  seminal  fluid 
from  the  testis  to  the  epididymis. 

The  testicle  is  subject  to  hypertrophy, 
atrophy,  injuries,  acute  or  chronic  inflammation, 
cystic  diseases,  fibroma,  malignant  disease  and 
neuralgia.  Inflammation  of  the  testicle  (or- 
chitis), as  that  of  the  epididymis  (epididymitis, 
q.v.).  is  usually  attended  with  much  pain  and 
swelling  and  a  feeling  of  weight  and  great  dis- 
comfort. The  use  of  a  properly  fitting  sus- 
pensory bandage  affords  much  relief;  but  the 
treatment  of  diseases  or  disorders  of  the  testicle 
should  be  entrusted  to  a  physician.  (See  also 
Spermatozoa).  The  removal  of  both  testicles 
renders  a  man  impotent  —  a  eunuch.  Castra- 
tion is  the  surgical  operation  of  removing  the 
testicles,  and  is  performed  on  horses,  steers, 
etc.,  to  render  them  more  docile  and  tractable. 
It  is  generally  recognized  that  castration  re- 
duces the  will  power  and  interferes  with  various 
brain  functions. 

TESTIMONY,  in  general,  the  evidence 
given  by  a  witness  orally  in  a  legal  proceeding; 
from  the  Latin  testimonium  (testimony); 
testis,  a  witness.  It  may  be  secured  during  a 
trial  in  court,  or  before  a  duly  authorized  com- 
mission. #  Although  commonly  so  used  (<testi- 
mony*  is  not  synonymous  with  "evidence* 
which  is  of  broader  significance  and  may  in- 
clude papers  marked  in  a  proceeding.  Testi- 
mony is  usually  deduced  through  questions 
asked  directly  by  counsel  which  may  be  fol- 
lowed by  cross-examination  and  redirect  ex- 
amining. (See  Evidence).  Consult  Wellman, 
F.,  <The  Art  of  Cross-Examining)  (New  York 
1903);  Wrottesley,  F.,  <The  Examination  of 
Witnesses  in  Court >   (London  1910,  rev.  ed.). 
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TESTIMONY,  Psychology  of.  Applied 
psychology  recognizes  three  groups  of  problems 
(tearing  on  certain  evidence  in  law.  These  deal 
with  the  report  of  a  witness;  the  possibility  of 
learning  if  he  is  concealing  important  facts; 
and  the  mental  condition  of  the  accused.  Both 
lawyers  and  judges  understand  that  differences 
in  evidence  given  when  both  perception  and 
memory  are  concerned  do  not  necessarily  imply 
dishonesty.  Psychology  shows  that  individual 
differences  may  be  expected  and  that  by  care- 
fully comparing  the  effect  of  such  differences 
a  fair  amount  of  accuracy  may  be  attained.  By 
carefully  questioning  observers  of  an  enacted 
scene  it  has  been  found  that  errorless  reports 
are  an  exception,  that  a  narrative  form  gives 
greater  accuracy  and  that  both  range  and  ac- 
curacy in  reporting  increase  with  practice  and 
may  be  thus  made  nearly  perfect.  The  "reac- 
tion" experiment  has  given  excellent  results 
but  still  lacks  perfection.  If  it  is  desired  to 
learn  whether  the  mind  of  a  witness  or  accused 
person  is  normal,  the  usual  mental  tests  may  be 
applied  with  good  success.  See  Crimin- 
ology. Consult  Gross,  H.,  Criminal  Psy- 
chology>  (Boston  1911);  Jung,  C.  J.,  'The 
Association  Method*  (in  American  Journal  of 
Psychology,  Vol.  XXI,  Worcester  1910); 
Munsterberg,  H.,  'On  the  Witness  Stand  * 
(New  York  1908);  id.,  'Psychology,  General 
and  Applied*  (New  York  1014);  Whipple,  G. 
M.,  'The  Observer  as  Reporter*  (in  Psycho- 
logical Bulletin,  Vol.  VI,  Baltimore  1909). 

TESTING,  in  chemistry.    Sec  Analysis. 

TESTING  MACHINES.  Testing  ma- 
chines are  employed  to  determine  the  physical 
properties  of  metals,  and  other  materials  such 
as  cement,  used  for  engineering  and  structural 
purposes.  They  are  used  especially  in  the  test- 
ing of  steel.  The  prime  requisite  of  a  material 
to  be  used  in  engineering  operations  is  the 
property  termed  "strength,9  which  is  its  capa- 
bility to  withstand  the  action  of  forces  that 
might  be  applied  to  it  in  various  ways  so  as  to 
produce  tensile,  compressive,  bending,  shear* 
ing  and  twisting  strains.  Very  often  the  force 
applied  is  a  combination  of  two  or  more  of 
these  strains  or  stresses,  and  the  metal  is  called 
to  withstand  also  the  effects  of  abrasion  or 
wear.  Physical  tests  are  of  two  general  classes 
—  those  made  to  determine  the  suitability  of  a 
grade  of  material  for  a  particular  purpose,  and 
those  by  which  the  effects  of  differences  in 
chemical  composition,  and  different  methods  of 
manufacture,  on  the  properties  of  the  material, 
are  studied  scientifically. 

The  most  satisfactory  method  that  may  be 
employed  for  this  purpose  is  to  actually  load  a 
specimen  of  the  material  under  test  and  gradually 
increase  that  load  up  to  the  breaking  wnght, 
and  observe  the  effects  thus  produced.  Such  a 
mi  thoil.  however,  is  too  slow  and  cumbersome, 
••nice  tin  loads  required  tor  even  the  simplest 
commercial  tests  arc  very  seldom  lcs>  than 
.=uaiHNi  pounds,  and  loads  ranging  from  15IMKK) 
in  _\;'MMi  pounds  are  commonly  used,  and  make 
tin-  direct  application  of  weight  impracticable  in 
mo>t  i;iw  Therefoie,  various  machines  have 
been  devised  by  which  anv  load,  from  the  sinall- 
i-i  that  will  perceptibly  atlect  the  specimen, 
up  to  the  hn-aking  load,  may  be  readily  applied 
and  i!s  weight  accurately  determined 

Ui  the^e  three  are  two  general  types  —  those 


by  which  the  specimen  is  loaded  by 
hydraulic  press,  and  those  employi       • 
generally  combined  with  a  train  Oi 

The     most     perfect     testing     ma* 
straining,  rupturing  or  crushing  piece*  « 
without   injury   to  the  machine,   while 
measuring  or  weighing  the  strains,  is  the 
testing  machine,  which  has  frictionless 
lie  weighing  heads,  and  is  large  and  a 
of   construction.      It    is   used    for   go 
tests  of  important  materials.     Its  disaoi 
are  due  to  the  difficult v  of  keeping  th 
filled   with   a   suitable   liquid,    the   diflfu 
keeping  the  packing  of  the   plungers 
order  and   the   intermittent    applicati* 
load  by  the  strokes  of  the  pump. 

In  both  types  the  load  is  applied  in 
way  that  it  acts  through  some  form  of  i 
machine  which  enables  the  operator  ti 
mine  instantly  the  weight  of  the  load 
amount  of  the  force  being  applied. 

The  general  construction  of  t 
chine  is  shown  by  the  accompanyi      ■ 
of  the  Riehlc  machine,  which  m-j   uc 
used  to  subject  a  suitable  specimen  to 
of  the  three  classes  of  strains  —  direct 
direct  compression  and  the  transverse  i 
ing,  so  that  the  weight  of  the  load  Cft) 
curately  determined. 


aT"     -1 


Richl*  Testing  Michm. ' 

Referring  to  the  illustration,  the  opei 
the  machine  may  be  descrit«ed  as  fofioi 
sliding  head  (a)  may  be  moved  up  or  < 
the  two  screws  (bb)  which  are  ooei 
power  derive  d  from  any  convenient  sot 
transmitted  by  bolts  on  the  pulleys  (cc) 
pulleys  are  loose  on  their  shafts,  and  be 
vided  with  a  cross  bell  on  one  and  an  c 
on  the  other  rotate  in  opposite  direct  id 
lever  (d)  actuates  friction  clutches  t 
nect  either  of  the  pulleys  with  its  shin 
the  motion  is  communicated  to  the  sc 
g earing  and  thus  raises  or  lowers  the 
bead  (a).  My  using  the  lever  (e)  and  t 
win  el  (f).  the  gears  mav  be  so  comb 
give  various  speeds  to  the  sliding  ■« 
may  hi  required  in  different  clasps  I 
The  stationary  head  (g)  is  supported 
minis.  (hlO  which  test  upon  the  platfc 
ot  the  staK-  The  weighing  beam  (l\ 
scale  carries  •»  movable  counterpoise 
works  on  rollers  along  the  beam.  A  1m* 
( n )  ope  rat  is  a  srrcw  or  chain  which  6 
the  tup  ot  the  l>eam  and  enables  the  ope 
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poise  out  along  the  beam  gradually  as 
is   increased   and   thus  observe   con- 
ic weight  of  the  load  being  applied.    In 
;  the  poise  may  be  arranged  to  be 
jtomatically  by  means  of  gearing  op- 

*  electrical  connections,  the  circuit  be- 
'.  or  broken  by  the  action  of  the  beam 
s  or  falls. 

iking  a  tensile  test,  the  specimen  is 

reen  two  pairs  of  jaws,  one  in  each  of 

i  (a)  and  (g),  as  shown  at  (t).    The 

is  then  drawn  down  by  the  screws, 

Mill  on  the  specimen  presses  the  stand- 

le  head  (g)  down  upon  the  platform  of 

;  and  causes  the  weighing  beam  to  rise. 

ipression  test,   the  specimen  is  placed 

platform  of  the  scale  and  the  sliding 

Irawn  down  upon  it.     In  a  transverse 

ig  test,  the  specimen  is  placed  on  two 

carried   by   a   heavy   frame  which  is 

>on  the  platform  of  the  scale,  and  the 

pplied  by  means  of  a  projection  on  the 

ie  of  the  sliding  head  which  presses 

centre  of  the  specimen  when  the  head 

down. 

ler  machine  of  the  screw  type  in  exten- 
is  that  built  by  Tinius  Olsen.     It  is 
i  principle  to  the  Riehle,  but  it  employs 
:ws  to  operate  the  sliding  head. 

machines  are  not  only  used  to  test 
*cimcns,  but  may  also  be  used  to  test 
ment  and  other  classes  of  building  ma- 
tt testing  cement,  small  briquets  of  the 
are  made  with  a  predetermined  cross- 
area  at  the  centre  and  are  then  sub- 
the  tests  as  any  other  specimen. 
:  testing  of  metals,  the  tensile  test  gives 
lest  and  most  reliable  data  for  deter- 
le  properties  of  the  greatest  interest  in 
ng  operations. 

TUDINATA,  an  order  or  sub-class  of 
(q.v.)    containing   the   turtles  or  tor- 
See  Chelonia. 

TIJDO,  among  the  ancient  Romans  a 
screen  which  a  body  of  troops  formed 
r  oblong  shields,  by  holding  them  over 
ds  when  standing  close  to  each  other. 
rer  somewhat  resembled  the  back  of 
e,  and  served  to  shelter  the  men  from 
thrown  from  above.  The  name  was 
in  to  a  structure  movable  on  wheels 
rs  for  protecting  sappers  in  under- 
lie defenses  of  an  enemy. 

ANUS,    a    disease    characterized    by 

some  or  all  of  the  voluntary  muscles. 

sms   vary   in    rigidity,   and   strong   ex- 

ns    attend    their    recurrence.     Tetanus 

toxaemia,  and  occurs  in  several  varie- 

most    familiar   of   which    is    lockjaw 

,  whence  it  is  commonly  called  by  this 

lie  disease  in  all  its  forms  (tetanus  ne- 

1,    puerperal    tetanus,    idiopathic,    trau- 

d  rheumatic  tetanus)  is  caused  by  the 

bacillus,    which     was     discovered    by 

•  in  1884.  Kitasato  cultivated  it  in 
ie  bacillus  is  a  slender  rod,  round- 
xisting  in   surface  soil,   dust,  manure, 

as  a  rule  occurring  singly  except  in 

It    lodges    in    some    wound,    often    a 

d  unnoticed  wound,   and  the  produc- 

the  disease   is   always   a   proof   of   its 

Except  in   rare  instances,  the  bacil- 

not  pass  beyond  the  point  of  infection 


into  the  body.  The  reai  nature  of  the  tetanus 
poison  has  not  yet  been  determined,  but  its 
virulence  is  deadly  in  the  extreme,  and  it  is 
rapidly  absorbed  by  the  body  in  which  it  has 
found  lodgment.  It  is  carried  through  the 
body  in  the  blood. 

In  milder  cases  the  spasm  of  tetanus  may 
be  localized  in  certain  muscles.  Various  the- 
ories regarding  the  action  of  the  poison  have 
been  held  by  pathologists  and  the  satisfactory 
explanation  is  still  being  sought  by  specialists 
in  bacteriology  and  toxicology.  Following 
childbirth,  tetanus  may  infect  both  mother  and 
child,  and  the  average  death  rate  from  this 
disease,  always  high,  is  especially  so  among 
children.  Surgical  operations  are  sometimes  fol- 
lowed by  tetanus,  but  antiseptic  surgery  has 
doubtless  lessened  its  frequency,  and  among 
diseases  it  is  regarded  as  rare.  Within  about 
10  days  after  an  injury  resulting  in  the  infec- 
tion, it  sets  in,  the  muscles  at  the  back  of  the 
neck  and  those  of  mastication  being  usually 
first  affected.  The  patient  can  neither  masti- 
cate nor  freely  open  his  mouth.  Often  the 
progress  to  general  rigidity  of  the  muscles  is 
very  rapid,  and  convulsions  of  extreme  vio- 
lence ensue.  Respiration  is  arrested,  and  death 
is  often  caused  by  this  suspension.  In  other 
cases  it  results  from  spasm  of  the  glottis,  or 
from  exhaustion  produced  by  the  violence  of 
spasms. 

There  is  no  satisfactory  treatment  of  tet- 
anus, but  such  as  physicians  adopt  is  both  local 
and  general.  Nothing  is  more  important  than 
careful  cleansing  of  wounds,  however  slight, 
for  precautionary  purposes.  Antitoxic  disin- 
fectants must  be  used,  capable  of  destroying 
the  poison  produced  by  the  bacilli  as  well  as 
the  bacilli  themselves.  Iodine  solutions  should 
be  thoroughly  applied  to  every  tetanus  wound. 
Potassium  bromide,  chloral,  calabar  bean,  mor- 
phine and  antimony  produce  good  results,  and 
opium  and  chloroform  are  employed  for  their 
quieting  effects.  Amputation  is  sometimes  re- 
sorted to.  Increase  of  fluids  in  the  body  by 
drinking  or  by  intravenous  injection,  and  cor- 
responding increase  of  diuresis  aid  in  elimi- 
nating the  poison.  Antitoxin  serum  (see 
Serum  Therapy),  prepared  from  the  blood  of 
the  immunized  horse,  has  proved  a  true  remedy 
for  tetanus,  and  many  cures  have  been  affected 
by  its  early  administration.  Preventive  meth- 
ods, especially  those  of  inoculation,  are  now 
receiving  the  earnest  attention  of  specialists. 
Consult  Wallace,  ( Indian  Medical  Record > 
(1891);  Roux,  <  Annales  de  l'lnstitut  Pasteur* 
(1893) ;  Bassano,  (Recherches  experimcntales 
sur  l'origine  microbienne  du  Tetanos*  (1900)  ; 
Moschcowitz,  "Tetanus"  in  (Annals  of  Sur- 
gery}  (1900),  Osier,  W.,  ( Annals  of  Medicine* 
(New  York   1915). 

TETON  MOUNTAINS,  Wyoming,  a  very 
high  and  rugged  granite  range  on  the  west 
side  of  Jackson  Hole  south  of  Yellowstone 
Park  in  the  northwestern  part  of  the  State. 
The  highest  peak.  Grand  Teton,  is  13,747  feet 
above  sea-level.  It  is  17  feet  higher  than  Fre- 
mont Peak  and  38  feet  lower  than  Gannett 
Peak  of  the  Wind  River  range,  the  latter  the 
highest  point  in  Wyoming  and  the  northern 
Rocky   Mountain    region. 

TETRACHORD,  in  music,  a  scale-series 
of   four  notes.    The  word  in  its  present  use 
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signifies  a  half  of  the  octave  scale.  The  fun- 
damental system  in  ancient  music  was  the  tctra- 
chonl,  or  system  of  four  rounds,  of  which  the 
extremes  were  at  the  interval  of  a  fourth. 
It  was  superseded  by  the  hcxachord.  Sec 
Mi 'Sic. 

TETRADYMITE,  a  native  bismuth  tellu- 
ridc,  often  containing  some  sulphur  and  a  trace 
of  selenium.  It  occurs  in  pale  steel-gray,  me- 
tallic, foliated  masses,  in  scales  or  more  rarely 
in  small  rhombohcdral  crystals.  It  is  soft 
enough  to  mark  paper,  its  hardness  being  l.S 
to  2;  while  its  specific  gravity  is  high,  72  to 
7.6.  It  occurs  in  Austria.  Sweden  and  various 
localities  in  Virginia.  North  and  South  Caro- 
lina. Georgia,  Arizona  and  Montana.  It  is 
also   called   telluric   bismuth. 

TETRAGRAMMATON,  a  Greek  term 
meaning  "the  word  of  four  letters,*  and  ap- 
plied to  the  sacred  Hebrew  name  of  the  Deity. 
It  was  considered  improper  to  pronounce  the 
di\iue  name,  and,  therefore,  an  abbreviation 
of  four  letters  was  substituted,  the  most  fa- 
vored being  MY  H  \V  H,w  which  occurs  5,989 
times  in  the  Masorctic  text  of  the  Bible.  The 
true  name  of  God  was  uttered  by  the  ancient 
Jewish  priests  only  during  worship  in  the  temple. 
On  the  day  of  atonement  the  service  required 
the  high  priest  to  pronounce  it  10  times;  but 
it  was  held  to  be  impious  to  pronounce  the 
sacred  name  promiscuously,  hence  this  tctra- 
grammaton  'V  II  \V  H"  came  to  be  pronounced 
by  readers  as  Ya  be,  I  a  be,  Yave,  Yahn,  lae, 
Yah,  etc.  For  some  reason  it  also  became  cus- 
tomary in  reading  aloud  to  say  "Adoiiai"  when 
the  lour  letters  occurred  and  this  led  to  the 
substitution  of  Adoiiai  for  Y  11  \V  H.  Ac- 
cording to  the  best  authority  it  should  lie  pro- 
nounced as  if  written  "Yahweh."  The  letters 
of  the  fetragraminatoii  were  made  use  of  in 
\arious  magic  rites.  Several  illuminating  arti- 
cles on  the  names  of  God  will  be  found  in 
the  Jewish  Encyclopedia.  Consult  also  Her- 
zog-Hauck,  'Kcal-Eiicyclopadiv'  (Vol.  VIII); 
Jacob.  *Im  Nam  en  Goties*  (Berlin  19UJ). 
Hence  applied  to  other  words  of  four  letters 
expressi\c  of  a  Godhead. 

TETRAHEDRITE,  or  GRAY  COPPER, 

a  common  and  valuable  ore  of  copper  and 
silver.  It  is  essentially  a  copper  sulphantimon- 
ite.  differing  from  teuuantite  into  which  it 
passes  by  insensible  gradations  only  in  the  pre- 
ponderance of  antimony  instead  of  the  arsenic 
which  distinguishes  the  latter.  In  color  and 
streak  are  usually  steel  gray;  it  often  ha*  a 
brilliant  metallic  lustre;  it>  hardness  vane* 
widely  from  ^  to  4.5;  its  spi  citir  gravity  is 
also  quite  \  aria  hie.  being  from  46  to  5.1  in 
ordinary  tetrahedrite.  4.5  to  5  in  the  argentifer- 
ous \aiietie>  (  frciheryite ).  4  7  to  5.<W  in  the 
mercurial  \arieties  (schwat/itc).  it  crystal - 
li/rs  in  the  isometric  system  and  owe-  it*  name 
ti  the  fact  that  its  crystals  are  invariably  of 
tetrahedral  habit.  It  occurs  in  tine  specimens 
at  many  localities  in  Austria.  Germany,  ('.up- 
land and  Colorado,  and  is  very  widely  dis- 
triluted  in  massive  form  in  coppei  and  siher 
mines    .i]]    dm  i     tin-    world 

TETRARCH,  tei'raik  or  te'trark  (Gnek 
fr/r-(j»i  /:•■.  ).  a  term  which  meant  thr  tnler  nf 
oiie-foui:b  oj"  a  eiiiiut'x.  1-ut  which  was  applied 
by    the    Romans    to    suUirdinatc    princes    with 


Miiall  territories  especially  in  Palestine 
other  parts  of  Syria  in  the  early  year 
Christianity.  The  two  son*  of  Herod 
Great.  Philip  and  Herod  Antipas.  who  rtci 
the  lesser  shares  of  his  realm,  were  c 
tetrarchs.  while  Archclaus.  who  received 
principal   portion,  had  the  title  of  ethnr 

TETRAZZINI,  Luisa,  Italian  sopna 
Horencc,  1S74.     While  yet  a  child  she  I 
perfectly  several  operas  from  hearing  ab 
sister   (afterward  wife  of  Campanim)  or, 
them.     She   studied  at    the    Licco   Mu 
Florence  and   after  but   three  months  u« 
made  her  debut  in  'L'Africainc'  in  1SJ3. 
the    part    of    'Inez.*     She   afterward    *«• 
several   Italian  cities  and   her  continental 
cesses  were  so  great  that  she  was  called 
second    Patti."     Finally    she   made   such 
at    Covent    Garden    that    Oscar    H airane 
secured  her  in   1908  for  the  Manhattan  < 
House  in   New   York.     Her  operatic  trw 
were  continuous  and  she  made  a  nun 
successful   concert   tours.     As  a   singer  a 
noted    for  a   voice  of   phenomenal   powei 
great  flexibility,  coupled  with  un equaled  a 
as  a  coloratura  soprano. 

TETUAN,  tet-oo-an\  Morocco,  a  toi 

the  northern  coast  of  Africa.  3J  miles  s 
east  of  Tangiers.  It  is  defended  by  a  I 
It  is  the  only  open  port  of  the  country  c 
Mediterranean,  and  lies  a  short  distance 
of  Gibraltar.  It  is  well  built  and  many  c 
handsome  private  residences  are  the  horn 
Moorish  exiles  from  Spain.  The  town  u 
rounded  by  tine  vineyards,  groves  and  ord 
The  Hebrew  merchants  carry  on  a  lively 
in  fruit,  wool,  silk,  girdles,  bather  and  c 
Provisions  are  exported  to  Ceuta.     Pop.  2 

TETZEL,    tet'sel.    or    TEZEL,    I 
ai:ent      for     papal     indulgences:      h.    1* 
about  1455;  d.  there,  August  1519.    Hcci 
in   14Sn  the  order  of  the  Dominicans,  an< 
ordained  priest  toward  the  end  of  the  c 
1  le  soon  began  to  appear  in  public  as  a  ptc 
and  gained  a  great  reputation  for  his  or 
cal  gifts.     When  in   1514  Leo  X  issued  ; 
granting  an  indulgence  to  all  who  w< 
tribute  to  the  building  of  Saint  Peter's  i 
at    Rome,   Tet/el   was  selected  to  pr« 
those  provinces  subject   to   the  juris 
the    archlii -hop    of    Mainz.     Luther   * 
in    1517   with   his   theses   against   this 
These   were  answered  by   Tet/el  and  am 
dents    of    Wittenberg    burned    the   ansi 
the    market    place.     Tetzel    himself    rectai 
severe  reprimand   from  the  papal  c!  i 

who   was   scut    to   settle   the   dispute. 
\  indicated  at  Rome  from  the  charges 
'  i  en    brought    against    him.     He    diet* 
plague   in   the   I  )ominican   Convent  at  ■ 
His   life  has  been   the  occasion  of  n 
tioversv  owing  to  the  part  he  took  at 
bnak  of  the  Reformation,  but  recent  fc 
investigation  has  done  much  to  rchabil 
ihaiaittr.     His  life  has  been  written  U 
in. inn    <1.<4<));   by   Koruer    (1880),  aw1' 
Rinnan    Catholic    side    by    Grotie    (U 
II.  i maim    (ISKJ). 

TETRYL.      Tetrvl    is    an    txplosiir 

s«aim-    having    the    formula    XOi.G      S 
\0;<  whose  scientific  name  is  tetranid. 
.inline   or   preferably    tri nit ropheny lint 
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Another  common  name  in  use  for  it 
te.  It  is  prepared  by  dissolving  dime- 
ne  in  sulphuric  acid  and  treating  this 

with  nitric  acid.  Pure  tetryl  looks 
r  with  a  faint  yellow  tint.  It  fuses 
)°  C.  and  solidifies  at  1287°.  Its  heat 
ition  is  — 40.8  calories.  It  is  more  pow- 
in  TNT  or  picric  acid  but  more  sen- 
either.  It  is  used  as  reinforcement 
u«tfe  detonators,  as  the  explosive  core 
ating  fuse,  as  a  booster  for  high  ex- 
shells  and  as  a  component  of  some 
im  nitrate  explosives  such  as  Fortex 
>o  costly  for  general  use.  It  is  some* 
sonous,  producing  an  irritation  of  the 

FFEL,  toif'fcl,  Blanche  Willis  How- 
oness  von,  American  novelist:  b.  Ban- 
,  21  July  1847;  d.  Munich,  Germany, 
398.  She  was  educated  in  New  York, 
178  she  removed  to  Stuttgart,  Germany, 
le  engaged  in  teaching  and  also  edited 
ral  years  a  magazine  printed  in  Eng- 
e  was  married  to  Baron  von  Teuffel 

Her  publications  include  a  book  of 
Dne  Year  Abroad*  (1877),  and  among 
:1s  are   (Onc  Summer }    (1875);   (Aunt 

(1886);  <No  Heroes,*  a  story  tor 
593) ;  ( Seven  on  the  Highway,*  short 
1897),  etc.;  and  her  works  published 
Dusly    are     (Dionysius    the    Weaver's 

Dearest*  (1899),  and  <Garden  of 
1900). 

TOBURGER  WALD,  toit'6-boorg-er 
rmany,  in  Westphalia,  a  series  of 
hills,  which  begin  on  the  left  bank  of 
nel,  near  Warburg,  and  pass  north- 
the  direction  of  Driburg,  then  north- 
ard  Orlinghausen,  Bielefeld  and  Halle, 
engerich  and  Tecklenburg,  and  disap- 
brokcn  hills  near  Bevergern.  Under 
ne  of  Egge  they  are  steep  and 
1  appear  like  a  long  wall;  the  highest 
Volmerstod  (1,400  feet).  There  are, 
,  two  lower  parallel  ranges.  The  sec- 
t  is  the  Lippischc  Wald,  also  called 
believed  by  some  authorities  to  be 
Teutobiirgcr  Wald.  The  third  sec- 
udes  the  Ravensberg,  Osnabriickcn  and 
»urg  Mountains.  The  name  is  taken 
citus'  annals,  where  an  account  is  given 
sfeat  of  the  Roman  general  Quinctilius 
/  Arminius  in  the  1st  century  a.d.  The 
i  monument  on  the  Grotenburg  com- 
es this  victory. 

TONES,  tu-to-nez.    See  Germany. 

TONIC  KNIGHTS,  one  of  the  three 

litary  and  religious  orders  which  origi- 
the  time  of  the  Crusades.  Its  name 
ived  from  a  German  hospital  founded 
>alem  in  1128.  The  Teutonic  order 
the  Augustine  rule  of  life,  and,  in 
to  the  ordinary  monastic  vows,  the 
.  took  upon  themselves  special  obli^a- 
fight  against  enemies  of  the  Christian 
d  to  attend  sick  and  wounded  pilgrims, 
ler  received  charters  from  the  Pope 
emperor  entitling  it  to  the  same  priv- 
i  the  Templars  and  Knights  of  Saint 
The  distinguishing  garb  of  the  order 
/hite  mantle  with  a  black  cross.  The 
;  were  required  to  he  Germans  of  hon- 


orable birth.  Its  first  seat  was  at  Acre,  but  it 
soon  acquired,  by  gift  and  conquests,  consider- 
able territories  in  Germany,  including  a  large 
part  of  what  is  now  the  kingdom  of  Prussia. 
When  Prussia  became  a  secular  duchy  the 
order  continued  to  exist  as  an  ecclesiastical 
body,  possessing  11  bailiwicks  in  different  parts 
of  Europe,  with  a  total  area  of  850  square 
miles,  and  88,000  population.  France  seized  the 
territories  of  the  order,  west  of  the  Rhine,  in 
1801,  and  Napoleon  suppressed  the  order  in 
1809,  its  lands  being  annexed  to  the  states 
within  which  they  were  situated.  About  1840 
the  order  was  revived  in  Austria,  where  it  has 
since  engaged  in  ambulance  service  in  time  of 
war.  The  bailiwick  of  Utrecht  still  exists,  hav- 
ing survived  the  decree  of  Napoleon,  but  the 
Dutch  representatives  of  the  order  have  be- 
come Protestants.  See  Crusades;  Germany; 
Prussia;  Orders,  Religious. 

TEUTONIC  LANGUAGES.  The  Teu- 
tonic, or  Germanic,  languages  are  unmistakably 
of  a  common  origin.  They  comprise  English, 
German,  Frisian,  Flemish,  Dutch,  Swedish, 
Danish,  Norwegian,  Icelandic  and  Gothic.  The 
latter  prevailed  from  the  4th  to  the  7th  cen- 
turies a.d.  over  a  large  portion  of  the  south- 
west and  southeast  of  Europe,  and  in  it  we  find 
the  oldest  written  documents;  however,  both 
the  Goths  themselves  and  Gothic  are  now 
wholly  extinct.  German  again  includes  both 
High  and  Low  German,  with  their  varying  dia- 
lects, often  differing  very  materially  in  their 
structure  from  each  other.  All  these  tongues, 
though  deriving  as  they  do  from  a  common 
source,  have  differentiated  greatly  in  historic 
times,  so  much  so  that  most  of  them  are  quite 
unintelligible  to  the  members  of  the  other 
branches.  Again,  as  far  as  written  records  are 
concerned,  these  date  from  very  different  pe- 
riods. Thus,  we  know  the  Bible  translation  of 
Bishop  Ulfilas  (Wolf)  of  the  Ostrogoths,  parts 
of  which  in  a  fair  state  of  preservation  are  kept 
in  the  University  Library  of  Upsala,  Sweden, 
and  dating  from  the  4th  century.  This  trans- 
lation manifestly  shows  that  Gothic  even  at 
that  early  time  was  a  highly  articulate  language. 
Anglo-Saxon  literature  takes  its  rise  in  the 
7th  century,  though  some  earlier  fragments  are 
probably  incorporated  in  later  works.  The 
earliest  German  records  date  from  the  8th  and 
that  of  the  Dutch  from  the  9th  century.  Fri- 
sian, a  subdivision  of  certain  very  marked  char- 
acteristics, does  not  become  known  to  us  by  as 
much  as  a  line  till  the  12th  century,  and  in 
that  century,  too,  the  Scandinavian  tongues  for 
the  first  time  make  an  appearance  in  preserved 
records,  though  it  is  not  till  the  15th  century 
really  that  much  of  this  is  visible.  Not  until 
the  last-mentioned  period,  either,  do  Swedish, 
Danish  and  Norwegian  begin  to  contrast 
sharply  in  their  interior  construction  and  pho- 
netics. Icelandic  went  its  own  course,  on  the 
other  hand,  being  little  influenced,  by  reason  of 
geographical  remoteness,  by  the  cognate 
tongues  further  south.  However,  these  north- 
ern idioms  are  at  least  rich  in  comparatively 
early  inscriptions,  in  Runic  characters,  and 
afford  much  food  to  the  philological  searcher. 
Likewise  both  inscriptions  and  other  early  lit- 
erary remnants  discovered  in  the  northern 
lands  exhibit  all  the  various  stages  of  develop- 
ment, back  even  to  a  few  types  (like  Icelandic), 
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more  archaic  and  rude  than  Gothic  and  dating 
from  as  early  as  the  3d  century  a.d.  More- 
over, some  deductions  as  to  the  general  style 
of  the  various  early  Teutonic  dialects  spoken 
by  those  tribes  with  whom  the  Romans  came 
into  contact  from  B.C.  150  to  about  a.d.  350  may 
tic  drawn  from  the  proper  names  of  the  chiefs 
and  other  men  of  prominence,  as  these  names 
were  usually  emblematic  and  compounded  of 
descriptive  adjectives  or  nouns,  and  these  would 
show  that  on  the  whole  during  these  500 
years  the  Teutonic  vernaculars  were  fairly  con- 
stant and  not  subject  to  rapid  changes. 

Certainly,  the  Germanic  languages  stand  out 
clear  and  well -defined  as  a  separate  group  of 
the  Indo-European  family,  their  nearest  rela- 
tionship being,  in  some  respects,  with  the  Italic 
and  Celtic,  in  others  with  the  Slavic  tongues, 
and  forming  part  of  the  western  division. 
Most  characteristic  for  the  Teutonic  idioms, 
from  the  philological  point  of  view,  is  their 
manner  of  using  the  Indo-European  explosive 
sounds.  In  some  combinations  consonants  were 
lost  or  new  consonants  injected;  n,  for  ex- 
ample, was  eliminated  before  the  x;  final  ex- 
plosives and  nasals  were  thrown  out;  their 
vowel  system  was  in  a  general  way  a  close  as- 
similation to  that  of  most  other  Aryan  lan- 
guages. The  accent  in  the  Teutonic  tongues 
shifted,  after  remaining  indeterminate  for  ages, 
to  the  first  syllable.  This  must  have  been  as 
early  as  about  B.C.  100.  Alliteration  was  em- 
ployed a  great  deal,  both  in  ordinary  prose  and 
in  poetry,  and  this  as  far  back  as  the  time  of 
the  Cheruski,  during  the  Augustcan  era  of 
Rome.  Alliteration  also  served  to  distinguish 
leading  families  or  tribes  from  each^  other,  the 
letter  s,  for  instance,  serving  the  Sigambri  as 
a  special  mark  of  this  nature.  It  was  similar 
in  the  case  of  other  Teutonic  idioms.  The 
phonetic  characteristics,  too,  seem  to  have  be- 
come fixed  about  the  beginning  of  the  Christian 
era.  Hialcctical  differences  existed  even  then, 
but  were  not  nearly  so  pronounced  as  they 
have  become  since,  a  fact  which  the  most 
ancient  Runic  inscriptions  emphasize.  On  the 
whole,  the  Teutonic  languages  in  their  most 
primitive  forms  with  which  we  are  acquainted 
were  more  melodious,  certainly  richer  in  full 
\owels  and  not  so  overburdened  with  conso- 
nants as  we  find  them  now.  Gothic,  which  at 
a  wry  early  Mage  became  separated  from  the 
body  of  the  language  by  reason  of  far  wander- 
inns  and  long-continued  influences  exercised  on 
it  by  the  adjoining  and  surrounding  Latin  and 
Greek  populations,  underwent  a  number  of  im- 
portant euphonic  changes.  So  much  so  indeed 
that  atlir  tin-  lap-e  of  some  three  or  four  cen- 
turiis  uf  ibis  influence  Gothic,  as  spoken  both 
by  Ostrogoth-*  and  Visigoths,  as  also  by  the 
Vandals.  Gipid;e  and  either  eastern  Teutonic 
tribes,  inn* i  have  become  scarcely  intelligible 
to  i heir  kin  who  had  remained  on  Germanic 
si iil.  This  becomes  reasonably  certain  bv  com- 
paring  the  W  le  translation  of  I'lula*  with  con- 
u -mporaumus  specimens  of  German  or  Scandi- 
navian The  latter  two  linguistic  In  idles,  how- 
ever, srrm  to  have  undergone  their  greatest  in- 
ternal alti'tations  diirinir  the  6th  and  7th  centu- 
ries .\  n  The  vernacular  of  the  Vandals. 
Gcpida*.  i'.m.  docs  not  appear  to  have  seriously 
differed  from  the  Gothic  A*  for  the  chief 
parts  of   the  earlv  Germanic   grammar,  i.f   the 


three  numbers  in  vogue  in  Indo-I 
guages,  the  dual  docs  not  seem  «- 
l>een  used  in  the  Teutonic  idioms.    ( 
cases  taken  over  from  early  Ar      , 
tive,   the   instrumental    and    the   tuchuv 
made  use  of  sparingly.    As  to  the  n 
of  verbs,  the  Teutonic  system  was 
in  most  of  the  Indo-European  lai     > 
old  Middle  Voice  is  absent.    In 
of  the  verb  the  Teutonic  language* 
two  tenses,  the  present  and  the  pi 
lieu  of  the  future  a  pcriphrase,  a  w* 
or  a  perfective  verb  had  to  do  duty, 
whole,  therefore,  it  is  undeniable  that 
tonic  group  of  languages  shows  n     » 
arities   setting   it   apart    from   all   < 
course,  side  by  side  with  those  John  i 
set  forth  above,  went  on  the  oroces*  H 
ual  development  for  each  of  the 
separate  idioms,  these  growing  at  i     n 
tinct  languages.    Most  plainly  this  ^n 
individualization  may  be  observed  in 
parativcly   rapid  growth   of   the   Scai 
tongues.   In  the  early  Middle  Ages  inf- 
ants of  Scandinavia  all  spoke  nearly  ; 
understood  each  other  without  serious 
Within   the   space  of   two   centuries  c 
differentiation  had  been  effected.    In  ; 
the  Flemish  and  Dutch  idioms  show 
grammar  forms  an  arrested  developm 
in  a  measure  to  political  separation  fi 
neighboring    parent    stock;    in    phoneto 
differ  very*  materially  from  the  Get 
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Wolf  vox  So 
Professor  of  German  Language  am.  < 

TEUTONIC  ORDER,  The.        e 

Royal. 

TEUTONIC  RACE.    See  Gn 

TEWFIK    PASHA,    tu'fik   ni 
HAMMED,   khedive   of    Egypt:    .».  - 
1852;   d.   7  Jan.    1892.     He  was  d 
apparent  in  186ft.  when  the  sultan  j 
riuht  of  primogeniture  to  the  Egvpti—  • 
family,  and  in  1879  he  succeeded  to 
on  the  abdication  of  his  father,  ' 
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\  ruler  chiefly  in  name,  the  control  of 
•nm en t  being  virtually  in  the  hands  of 
K>wers.  A  national  party  was  formed 
Arabi  Pasha,  Minister  of  War,  was  at 
and  the  friction  between  the  khedive, 
red  the  English,  and  Arabi  resulted  in 
rection  in  1882.  Through  the  inter- 
)f  England  the  uprising  was  quelled 
ecies  of  constitutional  monarchy  was 
giving  an  English  financial  adviser  a 
he  council  in  1883.  During  the  Mahdi 
in  1884  Tewfik  was  forced  to  give  up 
n.  He  was  a  man  of  simple  tastes, 
>ut  one  wife  and  was  deeply  interested 
ional  advancement  and  in  the  improve- 
public  works. 

KSBURY,  Mass.,  town  in  Middlesex 
on  the  Boston  and  Maine  Railroad, 
;  south  of  Lowell.  It  has  large  horti- 
nterests,  a  chemical  factory  and  con- 
State  infirmary.  It  was  founded  in 
formed  a  part  of  the  town  of  Billerica 
ich  it  was  taken  and  incorporated  23 
•,  being  named  after  the  ancient  town 
estcrshire,  England,  famous  for  its 
'op.  5,265. 

VRKANA,    teks-ar-kan'a,    Ark.,    and 
in   city,  one  in   Bowie   County,  Tex., 

*  the   county-seat   of    Miller   County, 
the  Saint  Louis,  Iron  Mountain  and 

Kansas    City    Southern,    or    <(Port 
'oute,**  Saint  Louis  Southwestern,  or 
Belt  Route,*  Texas  and  Pacific,  Tex- 
id  Fort  Smith  and  the  Memphis,  Dallas 
railroads,  about  180  miles  southwest 
Rock,  the  capital   of   Arkansas,  and 
iorth  of  the  Louisiana  boundary.    The 
separated  by  the  boundary  between 
id  Arkansas,   but   they  are  one   corn- 
industrially  and  in  all  except  the  city 
:nts.     The   name  indicates  unity;   the 
ble  is  from  the  first  syllable  in  Texas, 
d  from  the  first  syllable  in  Arkansas, 
two    from   the    last   two   syllables   in 
Both    the    cities    were    settled    in 
:ame  incorporated  towns  in   1880  and 
the  second  class  in  1887.     Texarkana, 
ame  a  city  of  the  first  class  in  1904. 
office  serves  for  both  cities  and  is  des- 
s  <lTexarkana,  Ark.-Tex.w     The  cities 
agricultural  and  lumbering  region  and 
iportant  distributing  centre  for  a  large 
country.     The  chief  industrial  cstab- 
are  railroads  and  railroad  shops,  em- 
bout  1,500  persons,  lumber  works,  500 
5,  and  other  manufacturing  establish- 
e    numerous.      Two    large    creosoting 
e   near   the   city.     Cotton  and   cotton 
lumber,     grain     and     livestock     are 
from    Texarkana    in    large    amounts, 
cipal  public  buildings  are  the  Govern- 
Iding,  the  Miller  County,  Ark.,  court- 
d  jail,  the  Y.  M.  C.  A.  building,  Rail- 
ipital  (cost  $200,000),  sanatoriums  and 
:hes  and  schools.     The  United  States 

•  the  Western  District  of  Kansas  and 
tates  court  for  the  Eastern  District  of 

h  hold  annually  two  regular  terms 
i/  within  the  district. 
are  31  churches,  representing  17  dif- 
:nominations.  In  each  city  are  a  high 
jrammar  schools,  kindergartens  and 
chools.      Saint    Agnes    Academy,    in 


Arkansas,  was  established  in  1877;  Saint  Rose 
of  Lima  Academy  is  in  Texas;  Texarkana  In- 
dustrial College  opened  in  1904.  There  are 
excellent  banking  facilities  and  good  news- 
papers. The  majority  of  the  inhabitants  are 
American  born;  about  650  foreign  born  and 
4,200  of  negro  descent.  Pop.  (Ark.),  (1890) 
3,528;  (1900)  4,914;  (Tex.),  (1890)  2,852; 
(1900)  5,256.  Since  1900  the  cities  have  grown 
considerably  and  the  United  States  census  of 
1910  showed  the  population  to  be  about  9,790; 
the  1918  estimate  is  12,500. 

TEXAS,  the  most  centrally  located  of  the 
southern  tier  of  the  United  States,  is  much 
the  largest  in  the  Union  and  is  popularly  known 
as  the  aLone  Star  State.*  It  is  bounded  on 
the  southeast  by  the  Gulf  of  Mexico,  on  the 
east  by  Louisiana,  on  the  east  and  north  by 
Arkansas,  on  the  north  and  east  by  Oklahoma, 
on  the  west  and  north  by  New  Mexico,  on  the 
southwest  by  Mexico.  It  lies  between  lat. 
25°  51'  and  36°  30'  N.  and  between  long. 
93°  30'  and  106°  40'  W.,  and  extends,  therefore, 
east  and  west  nearly  800  miles,  north  and  south 
nearly  750.  Its  land  area  is  262,400  square  miles 
and  its  coast  line  nearly  400  miles.  According 
to  United  States  census  estimates  it  had  a  popu- 
lation of  4,700,000  in  1919  and  a  total  wealth  of 
$6,859,909,141  in  1912.  Texas  is  divided  into  252 
counties  and  is  a  political  but  not  a  physical 
geographic  unit.  The  State  was  admitted  into 
the  Union  in  1845,  having  been  for  10  years 
previously  an  independent  republic. 

Topography.— The  general  surface  slopes 
upward  fairly  uniformly  toward  the  northwest 
from  sea-level  to  4,000  feet  and  more.  The 
Gulf  deepens  but  slowly  off  shore  and  long  bar- 
rier islands  enclose  along  most  of  the  coast 
shallow  lagoons  and  bays  whose  total  area  is 
about  3,500  square  miles.  Padre,  Galveston  and 
Matagorda  islands  and  Matagorda  Peninsula 
are  the  longest  of  these  barriers.  Dredged 
channels  aided  by  jetties  allow  large  vessels  to 
enter  Galveston  and  Corpus  Christi  bays  and 
Sabine  Lake.  The  southeastern  and  eastern 
third  of  the  State  is  quite  flat  but  is  diversified 
by  very  low  hills  along  its  northwestern  bound- 
ary which  rises  to  500  or  600  feet  above  sea- 
level  and  which  is  marked  toward  the  south  by 
the  Balcones  Scarp  and  toward  the  north  by 
the  White  Rock  Scarp.  The  middle  third  of 
Texas  is  mainly  level  or  nearly  level  country, 
but  is  marked  by  numerous  hills  which,  chiefly 
in  the  southwest,  cluster  thickly  enough  to 
make  large  areas  of  rather  rough  contour.  Ex- 
cept for  the  Trans-Pecos  region  west  of  the 
Pecos  River,  the  northwestern  third  of  Texas, 
rising  northwesterly  from  about  2,000  feet  on 
the  east  to  4,000  feet  on  the  west,  is  a  part  of 
the  almost  level  great  plains,  but  is  cut  more 
or  less  toward  the  east  by  the  head  streams  of 
the  larger  rivers.  West  of  the  Pecos  and 
nearer  the  Rio  Grande,  upon  a  plateau  with  an 
altitude  of  3,000  to  4,000  feet,  rise  the  Guada- 
lupe, Franklin,  Quitman,  Davis,  Organ,  Chinatf, 
Chisos  and  other  mountains.  Two  peaks  con- 
siderably exceed  8,000  feet  and  18  are  higher 
than  any  east  of  the  Mississippi.  The  mean 
elevation  of  Texas  is  1,700  feet. 

Rivers.— As  a  consequence  of  the  north- 
westerly rise  all  the  rivers  flow  in  a  general 
southeasterly  direction.  The  Canadian  and  the 
Rio  Grande,  with  its  tributary,  the  Pecos,  rise 
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in  the  Rockies  outside  Texas.  The  Red,  the 
Brazos  and  the  Colorado  rivers  rise  on  the 
Staked  I  Mains.  The  Sabine,  the  Nochos  and 
the  Trinity  rise  in  the  northeast,  the  Guada- 
lupe, the  San  Antonio  and  the  Nueces  rise  in 
the  centra)  part  of  the  State.  The  Canadian 
and  the  Red  rivers  are  parts  of  the  Mississippi 
River  system.  The  other  rivers  discharge  into 
the  (iult  along  the  Texas  coast,  all  except  the 
Hrazos  emptying  into  hays  which  they  are  silt- 
ing up.  Owing  to  slight  and  irregular  rainfall 
over  their  upper  drainage  areas,  the  larger 
rivers  arc  not  well  adapted  to  navigation,  nor 
do  the  streams  in  general  afford  much  constant 
water  power.  The  Rio  (irande  divides  Texas 
from  Mexico,  the  Red  and  Sabine  rivers  di- 
viding Texas  partially  from  Oklahoma,  Arkan- 
sas and  Louisiana. 

Geology.— Archeozoic  rocks  arc  repre- 
sented oiny  in  the  Llano,  Van  Horn  and  El 
Paso  regions  where,  and  in  the  Marathon  re- 
gion, limited  exposure  of  Cambrian  and  Ordo- 
vician  .strata  are  to  be  found.  Scarcely  any 
Silurian  and  no  certain  Devonian  rocks  have 
been  discovered.  In  north  central  Texas,  Car- 
boniferous strata  estimated  to  contain  8,000,- 
000,000  tons  of  bituminous  coal  and  a  vast 
quantity  of  recently  discovered  petroleum  out- 
crop over  an  area  of  13.500  square  miles.  West 
of  the  coal-bearing  area  the  Permian  Red  Beds 
outcrop  over  25,000  square  miles.  The  Jura- 
Trias  system  is  unimportant,  outcropping  only 
along  the  scarps  of  the  Staked  Plains.  In  the 
Trans- Pecos  region  are  lesser  outcrops  of  the 
Carboniferous,  Permian  and  Jura-Trias.  Ex- 
ception being  made  of  the  Llano  region  and  the 
Permian-Carboniferous  areas,  the  middle  third 
of  Texas  from  the  Rio  (irande  to  the  Red 
River  is  ct.\ered  by  Cpper  and  Lower  Creta- 
ceous areas  in  the  proportion  of  two  to  five. 
The  long  lialcoties  Scarp  marks  a  fault  which 
divides  the  Cpper  Cretaceous  on  the  cast  from 
the  Lower  on  the  west.  The  Eocene  and 
Pleistocene,  separated  by  a  narrow  Oligocene 
and  a  Miocene- Pliocene  strip,  occupy  all  of 
southern  and  eastern  Texas  in  about  equal 
areas.  West  of  the  Lower  Cretaceous  and  the 
Permian  outcrop,  northwestern  Texas  is  almost 
wholly  occupied  by  later  Ccnozoic  strata.  Erup- 
tive lava  sheets  are  to  be  found  in  the  Trans- 
Pecos,  where  the  mountains  are  of  the  Ha  sin 
Range  type;  basaltic  outbursts  are  to  be  found 
widely  but  sparsely  scattered  through  the 
southern  Cpper  Cretaceous.  In  the  Llano  rc- 
gioii  vast  masses  of  granite  are  exposed.  Some 
23,000,000,000  tons  of  lignite  are  estimated 
to  lie  in  the  Eocene  Beds.  The  marine  Neocene 
of  the  CoaMal  Plain  contains  immense  petroleum 
deposits,  but  petroleum  has  also  been  found  in 
larue  quantities  in  the  locem.  Cretaceous  and 
evui  the  Carboiiiferou*  Over  a  thousand 
square  miles  of  ihe  Koct  ne  are  some  easily 
accessible    beds    of    gmul    liuionile. 

Climate.  -  The  lines  <»f  equal  rainfall  run 
marly  north  and  south,  the  rainfall  diminish- 
ing from  55  inches  in  :he  east  to  1< ■<>  than  10 
inches  in  the  west.  The  average  for  the  State 
is  not  far  from  33  inches.  \V:de  variations 
Mom  auiiu.il  averages  aie  common  and  very 
wide  dip.ir;ures  from  monthly  average*  are 
.t!nn'st  the  i tile.  Evaporation  su>;nlily  increases 
in -in  45  inches  at  the  caM  to  '*>  inches  at  the 
west      Obvioush   Texas  ranges  from  humid  to 


arid.     Eastern  Texas  has  about  60  ; 
western  Texas  over  70  per  cent  of  the  y 
sunshine.    The  mean  annual  temperatures 
from  55°  (35°  in  winter.  75°  in  summer) 
extreme  north  (Panhandle  country)  to  31   t 
in  winter,  S4°  in  summer)  in  the  extr 
Over  most  of  southern  and  eastern    «c je- 
rrican summer  temperature  is  about  81  •.    * 
pcratures  of  95°  are  not  infrequent,  the  1 
extremes  being  115°  and  — 16°.     In  wintet 
mean   temperatures  at   Amarillo  and  Brow 
ville   differ  by  24u,  in   summer  by  9*.     H 
temperatures  arc  much   modified   by  the  a 
evaporation  and  by  the  Atlantic  trade  i 
which  blow  regularly  through  the  « 
are    frequently    interrupted    in    winm    uj 
oppositely  directed   northers  which  Mow  « 
great  violence,  sending  the  temperature 
sometimes   as   much  as   50°    in   a    few  !■ 
Snow  and  freezing  occur  along  the  c        « 
during   the   severer   northers   and        i  * 
day  or  so.    The  climate  on  the  Wu%nt  is 
healthful. 

Flora. —  The  large  size,  varied  rain 
temperatures  of  Texas  unite  to  produce  •  . 
variety  of  plants  and  animals.     A  trace  o< 
Canadian  Life  Zone  is  to  be  found  on 
of  the  highest  western  mountains,        tv 
lower  down   by   more   abundant   sptidneiB 
the   Transition   Zone.     The    Staked   1 
narrow  and  irregular  strip  extending  ^ 
to  Kerr  County,  and  most  of  the  Traii»-j 
above  4,(HN)  feet  are  in  the  Upper  Sonoran  mm 
The  remaining  nine-tenths  of  the  State  is 
the   Lower  Austral    (cotton   producing)  2a 
The   western   and    larger   half   of    the  1 
Austral  is  Lower  Sonoran,  the  rest  is  Atu 
riparian.     There  is  a  semi-tropical  Gulf  &t 
of  the  Lower  Austral  as  well  as  arid  and 
arid   areas   in   the   Lower   Sonoran,     L'v 
tupelo.  palmetto,  hickory,  magnolia,  j  » 

osage    orange,    sycamore,    willow,    lung, 
and    loblolly    pine    abound    in    eastern  \ 
Elms,  pecans,  cot  ton  woods  and  willows 
the  streams  with  oaks,  cedars,  hackhcrrici 
mesquite    elsewhere    characterize    the 
Texas  east  of  the  treeless  areas.    Many  » 
of  cacti,  especially  the  prickly  pear,  grow  u 
Lower  Sonoran  area.     Wild  flowers  ab 
species    and   individuals.     The   various 
grasses    largely    support    the    great    h\ 
industry. 

Fauna. —  Prairie  dogs,  jack-rabbits,  < 
tail  rabbits,  skunks,  rats  and  mice  and  op 
are  the  commoner  animals.    The  covotc 
not  rare  and  deer,  protected  by  law.  art 
taiuing  their  numbers.    The  wild  buffalo  « 
tinct  and  the  antelope,  bear,  panther  and  p 
are  nearly  so.     Armadilloes  are  common  >■ 
south.     A  great  majority  of  the  North  t 
i can  species  of  birds  have  been  found  in  " 
Characteristic  and  common  birds  are 
sort  ailed  tly-catcher,  mocking  bird,  l*i» 
red  bird,  meadow  lark,  swallows,  doves. 
and  turkey  buzzards.     The  wild  turkey  r  - 
rare.      Thirty   varieties   of   lizards  and 
snakes   are   known.     The   horned   toad 
mo-t  interesting  lizard.   Poisonous  rattle- 
!uoccasin>  and  coral  snakes  and  the 
carter,  black,  pilot,  coachwhip  and  b 
are  v.  ulely  distributed.     There  is  a 
varietv    of    fish    in    the   lower   coa 
where  small  alligators  are  still  faitij 
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Pop 

10.249  Haskell H  1 

15,518  Hays 15 

3.170  Hemphill D  1 

20,131  Henderson L  2 

13,728  Hidalgo B7 

46.760  Hill J  3 

137  Hockley El 

10.008  Hood J  2 

31.038  Hopkins LI 

20,564  Houston L  3 

8,881   Howard F  2 

Hudspeth B  3 

(Pop.    incl.    In     El 
Paso  Co.) 

48,116  Hunt K  2 

892  Hutchinson CI 

1.283  Irion G  3 

11.817  Jack II 

6.471  Jackson K  5 

14.000  Jasper N  4 

1,678  Jeff  Davis C  4 

38,182  Jefferson M  5 

....  Jim  Hogg  (Pop. Incl. 

in  Brooks  Co.)  .   B  6 

Jim Wells(Pop. incl. 

in  Nueces  Co.)'.  I  7 

34,460  Johnson J  2 

24,299  Jones H  2 

14.942  Karnes J  6 

35,323  Kaufman K  2 

4.517  Kendall 14 

2.655  Kent G  1 

5,505  Kerr H4 

3.261   Kimble H4 

810  King G  1 

3,401   Kinney G  5 

Kleberg  (Pop.  incl. 

In  Nueces  Co J  7 

9.625  Knox HI 

46,544  Lamar LI 

540  Lamb El 

9.532  Lampasas 13 

4.747  La  Salle ...H6 

26.418  Lavaca K  5 

13.132  Lee K  4 

16.583  Leon K  3 

10.686  Liberty M  4 

34.621  Limestone K  3 

2.634  Lipscomb D  1 

3.442  Live  Oak 16 

6,520  Llano 14 

249  Loving D  3 

3.624  Lubbock F  1 

1,713  Lynn F  2 

13.405  McCulloch H  3 

73,250  McLennan J  3 

1.091  McMullen 16 

10.318  Madison L  3 

10.472  Marlon M  2 

1.549  Martin F2 

5,683  Mason H  4 

13.594  Matagorda K  6 

5.151  Maverick G  6 

13.415  Medina H  5 

2.707  Menard H  4 

3.464  Midland E  3 

36,780  Milam J  4 

9,694  Mills    13 

8.956  Mitchell 62 

25.123  Montague J  1 

15.679  Montgomery L4 

561  Moore B  1 

10.439  Morris Ml 

2.396  Motley G  1 

27.406  Nacogdoches M  3 

47.070  Navarro K  3 

10,850  Newton N  4 

1 1.999  Nolan G  2 

21.955  Nueces J  7 

1.602  Ochiltree D  6 

812  Oldham A  1 

9,528  Orange N  4 

19,506  Palo  Pinto 12 

20.424  Panola M  2 

26,331  Parker J  2 

1.555  Parmer.. .  .A 2 and E  1 

2.071  Pecos E  4 

17,459   Polk M4 

12,424  Potter Bl 

5.218  Presidio C4 

6.787   Rains L  2 

3,312  Randall B  2 

392  Reagan F  3 

....    Real  (Pop.  incl.  In 

Edwards  Co.) . . .  H  5 

28.564   Red  River Ml 

4.392  Reeves D  3 

2.814   Refugio J  6 

950  Roberts O  1 

27.454  Robertson K  3 

8.072  Rockwall K  2 

20.858  Runnels H  3 

26.946   Rusk M  2 

8.582  Sabine N3 

11.264  San  Augustine.  ...M  3 

9.542  San  Jacinto L4 

7,307  San  Patricio J  7 


11.245  San  Saba 13 

1.893  Schleicher G  4 

10.924  Scurry G  2 

4,201  Shackelford H  2 

26.423  Shelby M  3 

1.376  Sherman B  1 

41.746  Smith L2 

3,931  Somervell J  2 

13,151  Starr B6 

7.980  Stephens 12 

1.493  Sterling G  3 

5.320  Stonewall G  2 

1.569  Sutton G  4 

'4.012  Swisher B2andFl 

108.572  Tarrant J  2 

26.293  Taylor H  2 

1.430  Terrell E  5 

1.474  Terry El 

4.563  Throckmorton H  2 

16.422  Titus Ml 

17.882  Tom  Green G  3 

55.620  Travis J  4 

12.768  Trinity L3 

10.250  Tyler M4 

19.960  Upshur M2 


501 
11.233 

8.613 
25,651 
14,990 
16.061 
12,138 

2.369 
25.561 
22.503 
21.123 

5.258 
16.094 
12.000 


42,228 

17,066 

442 

26.450 

23.417 

602 

13.657 

3.809 

1.889 


Upton E  2 

Uvalde H  5 

Valverde P  5 

VanZandt L2 

Victoria K  6 

Walker L  4 

Waller K  5 

Ward Dl 

Washington K  4 

Webb H  7 

Wharton K  5 

Wheeler D  1 

Wichita II 

Wilbarger H  1 

Willacy  (Pop.  incl. 
in  Cameron  Co.) .  C  6 

Williamson J  4 

Wilson 15 

Winkler E  3 

Wise J  1 

Wood L2 

Yoakum El 

Young II 

Zapata A  6 

Za  valla H  6 


Incorporated  Cities.  Towns.  Villages.  Etc. 


14.238  Abilene H  2 

2,136  Alice 17 

672  Alto L3 

1.155  Alvarado K  2 

1.453  Alvin.  Brazoria  . .  .L  5 

19.124  Amarillo C7 

1.842  Anson H  2 

1,197  Aransas  Pass K  7 

825  Archer  City I  1 

1.794  Arlington K  2 

2.261  Athens L  2 

1.604  Atlanta M  1 

34.814  Austin J  4 

1.710  Baird H  2 

3.536  Balllnger G  3 

512  Bangs.  Brown 13 

1.857  Bartlett J  4 

1.707  Bastrop J  5 

3.156  Bay  City K  5 

27,711  Beaumont M  5 

3,269  Beeville J  6 

181  BelchervUle J  1 

699  Bellevue K  5 

496  Bells K  1 

4.164  Belton J  3 

4.102  Big  Spring F  2 

903  Blooming  Grove  . .  K  3 

871  Blossom LI 

886  Boerne I  5 

4.844  Bonham K  1 

2.874  Bowie J  1 

2.669  Brady H  3 

401  Brandon J  3 

4,718  Brenham K  5 

2.000  Bridgeport J  1 

635  Bronte G  3 

13,163  Brownsville D  7 

6,967  Brownwood H  3 

4.132  Bryan K  4 

981   Burnet 14 

1.476  Caldwell K4 

2.579  Calvert K  4 

3.263  Cameron J  4 

1 .648  Canadian D  1 

1,400  Canyon B  2 

479  Carbon I  2 

821  Celeste K  1 

724  Cellna.  Collin K  1 

503  Cement.  Dallas. .  .K  2 

1,684  Center M  3 

3.818  Childress D  8 

1.207  Chllllcothe HI 

2,410  Cisco 12 

1.946  Clarendon C  2 

2.065  Clarksvllle Ml 

692  Claude C  2 

12.259  Cleburne J  2 

1.137  Clifton J  3 

100  Clinton.  Hunt K  2 

495  Clyde H  2 

3,046  Coleman H  3 

791  CoUinsvllle J  1 

1.840  Colorado G  2 

2,756  Comanche 13 

2,81 8  Commerce LI 

1.374  Conroe L  4 

505  Coolidge.LimestoneK  3 

1,513  Cooper LI 

10,432  Corpus  Chrlsti J  7 

10.022  Corslcana K  2 

1.880  Cotulla H  6 

516  Crawford J  3 

3.947  Crockett L  3 

1.341  Crowell H  1 

3.109  Cuero J  6 

2.580  Dalhart B  1 

124.527Dallas K  2 

803  Dawson K  3 

1.651  Decatur J  1 

1,015  De  Leon 13 

14.779  Denlson K  1 

4,732  Denton K  2 

1.042  Devlne H  A 

289  Dodd  City LI 


2,551  Dublin 13 

1,717  Eagle  Lake K  5 

3.536  Eagle  Pass G  6 

855  Eastland 12 

404  Ector K  1 

1.778  El  Campo K  * 

640  Electra I  1 

1.707  Elgin J  4 

63.705  El  Paso A3 

326  Enloe,  Delta L  1 

5.669  Ennls K  2 

1.848  Farmersvllle K  2 

274  Fayettevtlle K  5 

1.233  Ferris K  2 

886  Flatonla K  5 

1.398  Floresville 16 

664  Floydada F  1 

1.114  Forney K  2 

104.562  Fort  Worth J  2 

332  Frisco.  Collin K  2 

702  Frost K3 

7.624  Galnsvllle J  1 

41.863  Galveston M5 

558  Ganado K  5 

804  Garland K  2 

627  Garrison M  3 

1.929  Gateavllle J  3 

3,096  Georgetown J  4 

1,484  Gilmer M  2 

1.129  Goldthwalte 13 

3,139  Gonzales J  5 

609  Gordan 12 

963  Gorman I  2 

1,569  Graham 12 

1.336  Granbury J  2 

1.065  Grand  Saline L  2 

1.018  Grand  view J  2 

1.708  Granger J  4 

681   Grapevine J  2 

10.099  Greenville L  2 

1.454  Groesbeck K  3 

1.379  Halletsvllle K  5 

1,548  Hamilton J  3 

1.978  Hamlin G  2 

2.436  Haskell H  1 

2.352  Hearne K  4 

2,104  Henrietta II 

1.750  Hereford B  2 

1.437  Hloo 13 

769  Higgins D  1 

6.115  HMsboro J  3 

778  Holland J  4 

2,300  Honey  Grove K  1 

112.307  Houston L  5 

6,984  Houston  Heights, 

Harris L  5 

5S1  Howe K  " 

1.843  Hubbard K 

2.072  Huntavllle L  4 

603  Iowapark II 

1.149  Italy K  3 

1,356  Itasca J  3 

1.480  Jacksboro 12 

2.875  Jacksonville L  3 

314  Jayton G.l 

2,515  Jefferson M  2 

586  Jewett K  3 

1,959  Kaufman K  2 

1,147  Kenedy I  6 

945  Kerens K  3 

1.843  Kerrvllle H  5 

1.265  Killeen J  4 

764  Kosse K3 

742  Kyle J  5 

1.293  Ladonia K  l 

1,850  La  Grange J  5 

2,119  Lampasas 14 

1,115  Lancaster K  2 

678  Laporte M  5 

15,749  Laredo H  7 

990  Leonard K  1 

960  Liberty ».M5 

658  Lindale L  2 

1,687  Llano O  7 


2.945  Lockhart J  5  136 

750  Lockney PI 

758  Lone  Oak L2  1,210 

5.155  Longview M2  001 

533  Loralne  Q  2  1.558 

1.021   Lou J  3  1.640 

1.9311  Lubbock F  1  400 

2.749  Lufkln MS  10.321 

1.404   LullQC  ■  ■  ■  ■              •  .J  5  123.831 

1.194  Lyra.  Palo   Pinto     I  2  1.204 

1.864  McGregor J  3  834 

4.714  McKtnncy K  l  20ft 

833  McLean   CI  4.071 

627  Mansfield J  2  453 

1,061   Marble  Falls  . .          14  1.478 

3.878  Martin K  3  326 

1 3.712  Marehall M  3  1 .091 

2.939  Mart.  McLennan    .J  3  3.116 

1.936  Memphis r  2  2.029 

1.209  Mercedes (' 7  m.667 

718  Meridian J3  1.096 

2.006  Merkel H  2  3.167 

687  Meaqulte.  Dallas..  K  2  2.514 

2.694  Mcxla K3  1.147 

2,192  Midland E  3  3.902 

868  Midlothian K  2  822 

1.302  Miles    G3  2.561 

766  MUford J  3  520 

1.706  Mlneola L2  5.151 

3.950  Mineral  Wells I  2  4.176 

284  Montague J  1  5.314 

983  Moody    J  3  3.266 

831   Morgan J  3  425 

675  Mount  Calm K  3 

3.137  Mount  Pleasant       Ml  13..r>04 

956  Munday.  Knox.      H  1  491 

3.369  Nacogdoches MS  7.050 

1.178  Naples     Ml  12.010 

3.284  Xavasota L  4  678 

510  Nevada K  1 ,528 

3.165  New  liraunfcls I  fi  707 

1.336  Nooona J  1  455 

906  Oakwood L  ..  268 

1.095  Olney II 

5.527  Orange N  4  1,052 

1.350  Paducah (SI  550 

1.3MU  Palaclos K  6  1.126 

11. KM  Palestine L  3  1.216 

605  Palmer K  2  1  l.KO.'t 

521   Panhandle C  2  3.996 

12.469  Parts L  1  708 

1.799  Pearsall 116  1.441 

1.856  Pecos D3  495 

467  Penlcl.  Hunt.          K  2  3.195 

517  Pt-trolta.  Clay 11  3.673 

1.371   Pllotpolnt K  1  ha/ah:* 

1.916  Pittsburg; L  2  1,340 

2.629  Plain  view F  1  476 

1.256  Piano K  2  6.205 

7.663  Port  Arthur N  5  5.074 

1.699  Port  1,41  vaca K  6  906 

313  Potuboro Kl  779 

3.127  Quanah II  1  576 

388  Queen  City Nl  1.645 

537  Qulnlan.  Hunt   .    K  2  1.505 

280  Ravenna.  Fannin..  K  1  1.219 

773   Refugio J  6  1.563 

1.371   Richmond L  5  766 

640  Rising  Star 12  12.124 

2.073  Rockdale J  4  1.396 

1.362   Rock  port K  7  1.741 

1.136  Rock  wall K2  1.347 

1.273  Rogers J  4  1.402 

941   Roscoe G  2  699 

1.472  Rosebud K  3  620 

1.198  Rosenberg L  5  4.657 

1.126  Rotan G2  1.180 


Round  Top. 

Fayette.. K  6 

RoyseClty K  2 

Rule H  1 

Rusk L  3 

Sablnal •  ■ .  H  5 

Sabine  Pass M  5 

San  Angelo G  3 

San  Antonio IS 

San  Augustine ....  N  3 

San  Ellxarto B  3 

San  Felipe.  Austin.  K  5 

San  Marcos 16 

Sansom.  Uvalde  ■  -H  A 

Santa  Anna H  3 

Savoy Kl 

Schulenburg  .    . . .  K  5 

Scguln J  5 

Seymour H  1 

Sherman K  1 

Shiner J  5 

SmlthvUle J  5 

Snyder G  2 

Socorro.  El  Paso.  .  B  3 

Stamford H  2 

St.  Jo J  1 

Stephenvllle 13 

Stratford B  I 

Sulphur  Springs. . . L  1 

Sweetwater G  2 

Taylor J  4 

Teague K  3 

Tebuacana.  Lime- 
stone   K  3 

Temple J  4 

Tenaha M  3 

Terrell   K  2 

Texarkana Nl 

Thornton K  3 

Tlmpson M  3 

Tioga K  I 

Tolar J  2 

Tom  Bean.  Gray- 
son   K  1 

Toyah D  3 

Trenton Kl 

Troup L  2 

Tulla C  8 

Tyler L  2 

Uvalde H  6 

Valley  Mills J  3 

Van  Alstyne K  1 

Venus    K  2 

Vernon H  1 

Victoria J5 

Waco J  3 

Walnut  Springs  . . .  J  3 

Waterman M  3 

Waxahacble K  2 

Weatherford J  2 

Weimar K  4 

Welnert.  Haskell.    II  1 

Wellington II  2 

West.  McLennan  ..J  3 

Wharton K  5 

Whites  bo  ro Kl 

Wbltewrlght Kl 

Whitney J  3 

Wichita  Falls II 

Wills  Point L2 

Wlnnsboro L  2 

Winters G  3 

Wolfe  City LI 

Wortham K  3 

Wylle K  2 

Yoakum J  5 

Yorktown J  6 


iry  Gulf  fauna  abounds  off  the  coast 
i  consequence,  very  fine  fishing  is  |(' 

'.ir.-iiiiul.'is,  <.? ! i l j [i.  ili_—  and  large  red 
he   most   commonly   UOtfi 

ture  and  Stock  Raising.— A)  though 
a  decreasing  percentage  of  ihc  popu- 

times  goes  on  these  industries 
iy  60  per  cent  of  the  male  workers, 
xth    (28,000,000  acres)   of  the  State 

to   crops   each   year,   the    remaining 

mainly  furnishing  pasturage  for 
;  number  of  farms,  nearly  450,000 
is  nearly  doubled  and  the  improved 
s  increased   50  per   cent   since   1890. 

Prairie  of  the  Upper  Cretaceous  is 
wisely  populated  fanning  region,  but 
in  Red  Beds,  and  the  Eocene  and 
ireas  furnish  large  bodies  of  int- 
erfile soil.  Perhaps  two-thirds  of 
asily  tillable.  The  use  of  fertilizers 
ommon.     Variations  in   rainfall  and 

produce  wide  variations  in  the  crop 
•   per   acre.     Very    large   crops   and 

fruits  and  vegetables  are  common, 
[e  value  of  the  crops  is  about  $20  per 
usive  agriculture  is  beginning;  the 
ie  thousands  of  contestants  for  the 
KS  of  the  Texas  Industrial  Con- 
igc  about  three  times  the  Slate  aver- 

il  value  of  farm  property,  $962,000,- 
D,  $2,219,000,000  in  1910,  Has  nearly 
ice    1900    and    has    quint 

total  wealth  of  Texas 

1912,  $2,836,000,000  in   1904,   $2,106,- 

1890.  On  the  average,  out  of  a 
armcrs,  425  are  white  owners,  408 
enanls,  51  are  negro  owners  and  116 

ef  crop  is  cotton,  about  equal  in 
tht  niher  crops  combined  and  raised 
-fourths  of  Texas.  In  1912  the 
:r..p  to  Ear,  4,880,000  bales,  was  pro- 
value  of  tile  annual  cotton  crop 
,en  200  and  350  millions  of  dollars, 
lucing  about  a  sixth  of  the  world's 
crop   averages,    100.000,000 


vide 


Wheat  and  o 
;  planted  and  in  yields 
for  wheat  12.8  bushels  per  acre  and 
0  bushel  crop  and  for  oats  29.1 
aere  and  a  4(i,i»NJ,iX>0  bushel  crop 
ft.  Nearly  10,000.000  bushels  of  rice 
annually  on  300,000  irrigated  acres. 
value  of  the  Kafir  corn,  milu  maize, 
id  other  forage  crops  is  not  far  from 
The  production  of  sugar  has  de- 
few  thousand  tons.  The  fruit  and 
:rop  exceeds  $40,000,000  in  value. 
■eel  potatoes,  watermelons,  tomatoes, 
bages  are  raised  in  large  amounts 
is  by  far  the  leading  State  in  native 
ust  of  the  other  standard  fruits  and 
are  raised  in  lesser  amounts  and 
■  beginning  of  a  citrus  fruit  indus- 
fie  coast.  In  1917  the  production  of 
3,125,000  bales  which,  excluding  the 
valued  at  $37.-jmn.  ■■  l 
1917  of  the  other  principal  crops  in 
if  bushels  and  thousands  of  dollars 
7.825,  of  value  $129,968;  wheat.  Icy* 
$34,020;   oats.  37.050,   value  $30,381; 
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potatoes,  9,312.  value  $13,869;  hypothetical 
value  of  all  crops  (United  Slates  Department 
of  Agriculture)  $684,856;  average  for  five 
years,  $421,277,  over  20  per  cent  greater  than 
any  other  Siate.  The  1917  wool  clip  amounted 
to   10.045,000   pounds. 

First  in  cotton  and  pecans  Texas  is  also  first 
among  the  Statu  in  cattle,  sheep  and  goats. 
The  United  States  estimates  for  1'JIS  are  1,128,- 
1*111  dairy  cows  valued  at  $64,038,000;  4*60.000 

olhcr  ealik  at  $179,667,000;    l..'l.\ !, 

$93,324,000;  SW.000  mules  at  $S6.456,000 ;  2.188,- 
(KKi  sheen  ai  * Id.  110,1  H HI  ami  3.068.(100  swine  at 
I'  and  goat  raising  is  largely 
confined  to  southwest  Texas.  Since  1890  tin- 
population  of  Texas  has  doubled,  the  number 
of  mules  and  goals  has  more  than  trebled,  the 
number  of  horses,  swine  and  milch  cows  has 
remained  nearly  stationary,  the  number1  of 
sheep  has  decreased  50  per  cent  and  the  num- 
ber of  "other"  cattle  has  decreased  nearly  as 
much. 

Irrigation.-- Plants  fall  into  two  fairiy 
well-marked  division*—  (a)  numerous  small 
plants  widely  scattered  but  chiefly  in  the  west, 
which  use  the  water  from  rivers,  springs  and 
waterholes  to  raise  a  wide  variety  of  crops  and 
(b)  large  plants,  chiefly  along  the  lower  pans 
of  the  rivers,  which  irrigate  thousands  of  acres 
under  ok  management  and  sell  water  to  indi- 
vidual farmers.  In  the  southeast  these  large 
plants  are  almost  exclusively  rice  producing; 
along  the  Rio  Grande  they  raise  everything  but 
rice.  The  Elephant  Butte  Dam  on  the  Rio 
Grande  in  Xcw  Mexico  above  El  Paso  is  the 
only  United  States  reclamation  project  directly 
affecting  Texas  where  it  will  irrigate  about 
100,000  acres.  Perhaps  5,000,000  acres  in 
Texas  are  irrigable.  About  a  million  acres  are 
under  ditch  and  600,000  acres  irrigated  an- 
nually, half  in  rice.  Most  of  the  water  is 
pumped  to  the  fields,  the  total  capacity  of  [lie 
pumps  being  over  6,000,000  gallons  per  minute. 
Kice  irrigation  on  a  large  scale  is  scarcely 
15  years  old  and  the  acreage  irrigated  for 
other  crops  has  quintupled  since  1900.  Farms 
.  for  nee  numbered  73  in  1900  and  1.088 
in  1910;  farms  irrigating  for  other  crops  num- 
bered 1.252  in  1900  and  4,150  in  1910.  In  arid 
Texas  small  irrigating  plants  have  existed  for 
centuries.  Irrigation  development  has  been 
.;!>■  rapid  since  1910  in  the  lower  Rio 
Grande  Valley  but  has  not  been  without  its 
backsets.  The  recently  finished  Medina  Dam 
near  San  Antonio  rendeis  60.000  acres  ir- 
rigable. Between  Hereford  and  Lubbock  lies 
an  area  where  irrigation  water  may  be  ob- 
tained from  shallow  wells.  Similar  but  small 
areas  exist  elsewhere.  There  is  an  Artesian 
Belt  in  South  Texas  and  various  wells  are 
sources  of   water   for   domestic   uses. 

Overflow  lands  amouutitii:  in  3.000,000  acres 
and  swamp  lands  amounting  to  5,000,000  acres 
exist  Drainage  districts  covering  2,000,000 
acres  have  already  been  organized  and  150  miles 
have  been  built  under  a  recent  law 
authorizing  community  action    in    SUCh    matters 

Mining.— This    industry   is    making   great 
The     production    of     petr 
which  practical!)    a< 

owing  to  the  discover]  "i  the  rich  Spindle  Top 
field  in  1901  and  of  other  grew  fields  in  the 
succeeding  years,  lias  increased  immensely  but 
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■  ■  •  i*isidcrabl(  fluctuations     In 
the  last  two  years  the  production  -  1    rh<    older 
Tem  "il  Sddl  has  increased 
and  imtm  i!  h.wr  been  Found 

in  ihc  central  carboniferous  region.  Produc- 
tion leaned  from  27JMJU6  hand,  in  1910  (o 
60*000,000  barrels  in  191*.  <'j|  and  gas  prospeet- 
io|  has  been  going  on  rigowlj}  stimulated  by 
frequent  successes.  The  imiductton  of  most  of 
the  otbei    ■  had  >  slow  but  fairly 

uniform    growth.     In     19)4    the    total    mineral 
irt.068.lM 
barrel*   of    petroleum    at   «.R942.S4H;    £2*7,773 
tout  of  coal  and  lignite  at  $J»22,45'>:   12.433.- 
HUc    f«  .-i    (tttunl    gat   ..i    $2,469,770; 

2,trei„vil   barrels  of  ca I  at  $1,947,010.    Clay 

product*,  lime,  gypsum,  cinnabar,  sail,  sulphur 
and  van.  ..mount  to  the  re- 

maining ¥7,081,333, 

Manufacturing.—  Since     1900     the     "value 
added    by    nuvWKluifag*    to    tlit   Texas    raw 
products  has  nearly   trebled.     In  proportion  to 
population,  in  1900  Texas  manufacture! 
in  1915  j  fourth,  as  much  as  the  Unih 
as  a  whole.     Manufacluritig  ha«  arisen   chiefly 
in  response  to  demands  made  by  the 
raw  products  bin  has  been  retarded  b] 
of   fuel   and   skilled   labor.     The   mai    I 
factoring   industries   arc  naturally   based   upon 
lite   major    raw     product*      1 
crop    supports    nearly   4,000    gins    (some    very 
large)   and  200  cotton-seed   oil  mills   but   only 
£\  I,. nun   .(inii'.iiiuj   L-,i.il)!i.bments.     Flour,  grist 
and  rice  mills  handle  ihe  entire  crop  of  cereals 
but  canning  and  preserving  are   tar  behind  the 
oppoiimiiii'.     Offered    hj    the    large    fnnt    and 
i  here  are  ■   few  Urge  meat 
packeries  slaughtering  close  to  1,500,000  animals 
a  year.    A  few  Urge  petroleum  n  fineries  with  a 
total   caps  ii>   pi   250,000  barreli  per  da*  are 
handling  also  much  Oklahotna  and  Louisiana 
oil  transported  hv  pipe  lines.     The  lumber  area 
m  the   e  i  lat,   of   over   50.000 

square  miles,  upon  which  ibeic  is  an  estimated 
stand  of  4O.00fMWO.0OU  board  feet  of  yellow  pine 
and  20.000  000,000  hardwoods,  supports  about 
400  sawmill*  and  400  miter  woodworking  plants, 
About  2fiD0jmfX0  i,,;  of  tb«  yellow  pine  is 
being  cut  annually  but  the  hardwOO 
scarcely  5  per  cent  Of  this  amount.  The  major 
industries  just  listed  include  about  two-thirds 
W-faicfa,  in  general, 
is  of  a  kind  that  involves  only  simple  processes 
which   may  be  done   by   IRBCX 

The  manufacture   of   bricks 'and   ,.;■ 

eoducts  is  widMy   and  oeroushj  scattered 
Ice  It  made  in  every  town.     No  distilled 
spirit"    m                                        ■■■  ■"'->!    i'i     mohair    is 

woven.    Dfchal  is  second  only  to  Maeb 
Southern  publication  centre.     Dallas  ami  Hem- 
Ma   are   somewhat    ahead   of    Fori    V. 
San  Antonio  as  manufacturing  place- 
portant  manufactures  of  Dallas  are  cotton  gin 
machinery,  meai  pad  '  '  milling, 

cotton-seed  oil  and  cake.  leather  an  I 
In    Hon 

nntig     and     brewing 

are  the 

un-at  packing  and  flour  milling,  San  Antonio  led 
in  brewing.  In  these  four  largest  cities  a  third 
of  the  total  manufacturing  is  done.  Of  the 
wage  earners.  6  per  rent  arc  women,  2  per  cent 
are  children  under  16  years. 


The  1914  United  States  c 
Texas  manufacturing  arc  as 
Number  o<  KUUU 

pM*,na  tij^flhr.'H  In  manufacture 

Primary  bnrw  jnwrr        

C»piul 

Spuria  and  mni 

■■ 


Statistics  for  those  industries  * 
value  added  hv  manufacture  wa*  in  i 
njOOOJim  are  as  follows: 


Pnntin*  »nd  imbU»!iln« 

Cai  rep»,niu[  alrmi  ruiirciaiU. 
9MMtO|  4iii !  r...  j:  psaa 


iu     i. eat 


:k  »nJ  iflher  cl«y  pndutU 


Cement,   confectionery,   sheet    met 
goods,  artificial  gat,  leather  and  mine; 
are    the    other   chief    manut. 
added  !i,  m.,ii 
excess  ,,f  SI ,000,000. 

Transportation.—  Uef  ore     the     C 
less  than  500  n 

-00  miles  ui 

:.     '     i'i       ■   ':■ 

way   building    was    greatly    promoted 

■     ■     : 

I  be  kadiM  -    Men 
mileage.  J,000>.  ib<  C 
eluding  the  International  si 
and  the  Texas  and  I' 


Railroad  Commissi  ti 

and  otherwise  to   ■  ■ 

traffic,    The   issttanee 

bonds    Is    strictly    controlled.    Tcxai 

among   the    States   in    railway   mi!e*t 

thirds  as   mm  h   per 

.,    whok      Bl   "'  ' 

world.  Some  S00  miles  ..t  mterurba, 
miles  of  urban  electric  lines  arc  in 
From  $10,000,000  to  $15,000,000  art  b 

Opqn   the   rciads. 

Commerce.—  Cotton  lint  is  the  pri 
port,  exceeding  in  value  all  the  oust 
combined  Ron  goes 

via    Houston 

exports  are  ' 
■  ■  ■  ■■!  products,  rattle,  hrmbe 
mules,  nee,  wool  and  mohair.  The  if 
chiefly  machinery,  clothing,  vehicles, 
and  a  wide  variety  of  other  mar 
goods.  iV.rk,  sugar,  p 
other   food 

reduce  mi  bf 

-"P*  other  ih 
reduce  such    food   i 
consumption  about  b 


importation  by  I 
it  balance,  cotton 
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i  from  the  count.  This  lint  produces  a 
!  of  trade  in  favor  of  Texas  of  over 
0,000  a  year.  Galveston  is  one  of  the 
icipal  ports  of  the  world;  her  imports 
ports  are  mostly  but  not  exclusively  of 
destination  and  origin. 
iks  and  Banking. —  Law  and  public  opin- 
K>sing  governmental  banks,  private  banks, 
jf  which  are  still  flourishing,  prevailed 
.865  when  the  first  national  bank  was 
red  at  Galveston.  In  1918  there  were 
tional  banks,  with  one  of  the  12  regional 
\  banks  at  Dallas.  The  total  capitaliza- 
f  these  banks  is  above  $35,000,000;  the 
urplus.is  above  $20,000,000;  the  total  de- 
are  over  $200,000,000.  A  State  bank- 
tf  went  into  effect  in  1905  under  which 
900  State  banks  have  gone  into  successful 
on.  Their  total  capitalization  is  over 
1,000,  their  surplus  is  over  $12,000,000, 
deposits  are  about  $165,000,000.  De- 
s  are  protected  either  by  a  bonding  sys- 
r  by  a  State  guaranty  fund  maintained 
essments  on  the  banks  collectively.  Ten 
\\  banks  have  deposits  in  excess  of  $4,- 
I  each;  10  State  banks  have  deposits  of 
1,000,000  each.  There  is  no  overwhelm- 
preponderant  bank.  Interest  rates  are 
.ther  high,  kept  up  by  rapidly  rising  land 
by  large  business  profits    and  by  other 

• 

vernment. —  The  present  constitution  was 
d  in  1876  and  has  not  .been  extensively 
ed  since.  The  chief  elective  officials  are 
vernor,  attorney-general,  treasurer,  corn- 
ier of  the  general  land  office,  superin- 
t  of  public  instruction  and  commissioner 
riculture,  together  with  three  railroad 
ssioners.  The  chief  officials  appointed  by 
vernor  are  the  secretary  of  state,  adju- 
?neral,  three  penitentiary  commissioners 
4  other  officers  whose  duties  relate  to 
ice  and  banking,  taxes,  revenues,  public 

State  purchasing,  game,  public  buildings, 
mines,  pure  foods,  reclamation  of  lands, 
ns,  fires  and  masonry  inspection.  The 
ry  is  elective.  In  ascending  order  there 
stice  and  Municipal  Courts,  County  Courts, 
:t  Courts,  each  with  one  judge  or  presid- 
ficial.  Above  these  are  nine  Courts  of 
Appeals  above  which  are  the  Court  of 
lal  Appeals  and  the  Supreme  Court, 
of  these  higher  courts  has  three  judges 
1  in  rotation  every  two  years  for  six- 
erms.  The  legislature  meets  biennially 
msists  of  a  senate  of  31  members  elected 
itely  every  two  years  for  four-year  terms 

house  of  142  members  elected  for  two- 
erms.  There  have  been  numerous  called 
is.  The  State  is  divided  into  four  United 

judicial   districts  and   into   16  Congres- 
Of  the  18  congressmen  two  are,  there- 
elected  at  large.     Voting  is  restricted  to 
over  21  who  have  paid  the  poll  tax  and 
lived  one  year  in  the  State  and  the  last 
:>nths  in  the  district  or  county  where  the 
is    to    be    done.    The    old    convention 
i   of   selecting   officials   has   been   largely 
ed  by  the  general  primary.    The  salaries 
r  State  officials  arc  not  large.    The  gov- 
has  somewhat  more  power  than  is  usual 

other  States  and  he  controls  a  consider- 
mount  of  patronage.    He  appoints  nearly 


40  State  boards  and  a  two-thirds  vote  of  both 
house  and  senate  is  required  to  overcome  his 
veto.  In  general  the  county  is  the  local  unit 
of  government.  Spanish  influence  has  caused 
some  civil  law  to  be  incorporated  into  the  com- 
mon law.  Law  and  equity,  are  not  dif- 
ferentiated, common-law  forms  of  pleading 
have  been  abolished,  and  a  Penal  Code  and  a 
Code  of  Criminal  Procedure  dates  from  1856. 
Texas  has  been  the  pioneer  in  adopting  the 
community  property  system,  in  exempting  the 
homestead  from  liens,  in  the  commission  form 
of  city  government,  in  the  regulation  of  rail- 
way stocks  and  bonds,  in  the  regulation  of  farm 
tenant  rents. 

State  Finances. —  In  1915  the  total  assessed 
valuation  was  $2,755,171,793,  upon  which  was 
levied  a  total  State  ad  valorem  tax  of  55  cents 
on  the  $100.  This  tax,  together  with  charter 
fees,  poll  and  occupation  taxes,  etc.,  produced  a 
total  revenue  from  taxation  of  about  $13,240,- 
000.    To  this  should  be  added  an  income  of 

tl,  140, 170  arising  from  the  State  Permanent 
chool  Fund  of  nearly  $68,000,000.  The  uni- 
versity and  the  Agricultural  and  Mechanical 
College  possess  endowments  derived,  like  the 
Permanent  School  Fund,  from  the  sale  of 
State  lands  set  apart  for  the  schools  in  early 
days,  which  yielded  an  income  of  about  $260,- 
000.  Expenditures  were  as  follows:  State  de- 
partments, $1,633,505;  judiciary,  $1,057,197; 
eleemosynary  institutions,  $2,861,876;  Con- 
federate pensions  and  homes,  $1,558,171 ;  mis- 
cellaneous, $262,821 ;  higher  education,  $1,754,- 
077;  public  schools,  $7:999,059.  Income  and  ex- 
penditures are  increasing  at  least  5  per  cent  a 
year.  Of  the  ad  valorem  tax  of  55  cents,  five 
cents  is  specifically  set  aside  for  Confederate 
pensions,  20  cents  for  the  public  schools.  The 
State  debt  is  negligible,  but  the  total  debt  of  the 
counties  exceeds  $30,000,000;  of  the  cities  it  is 
about  $60,000,000.  County  tax  rates  are  gen- 
erally under  $1  on  $100  but  in  some  cases  the 
city  rates  reach  $2. 

Education.—  To  the  $7,999,059  spent  by  the 
State  on  the  public  schools  in  1915  should  be 
added  $6,387,866  raised  by  local  taxation  in 
counties,  districts  and  cities  and  $518,628  de- 
rived as  income  from  Permanent  County 
School  Funds,  similar  to  the  State  Permanent 
Fund,  and  amounting  to  nearly. $13,000,000.  On 
about  1,100,000  children  of  free  school  age 
Texas  spent  in  1915  about  $14  per  child.  There 
are  nearlv  25,000  teachers,  of  whom  scarcely 
1,500  hold  college  degrees,  of  whom  about  3,000 
hold  certificates  that  would  admit  to  standard 
colleges.  The  rural  schools  are  open  scarcely 
six  months  per  year.  There  is  such  pressing 
need  of  improving  rural  education  that  the 
legislature  of  1915  appropriated  $1,000,000  for 
the  purpose  and  it  is  probable  that  this  amount 
will  be  increased  in  future.  A  compulsory  law 
now  going  into  effect  will  cause  a  much  needed 
improvement  in  attendance.  The  high  schools, 
between  500  and  750  in  number,  are  of  very  un- 
equal merit  but  are  improving  fairly  rapidly. 
The  training  and  the  salaries  of  teachers  are  in- 
creasing. The  value  of  the  public  school 
buildings  exceeds  $30,000,000.  Receipts  from 
sales  of  school  building  bonds  were  $2,847,891 
in  1915,  the  amount  collected  by  local  taxation 
for  redemption  and  interest  on  bonds  was 
$1,719,682.    There  are  numerous  private  second- 
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mini    ffhi  -i   and   a   school   of 

II   II  I'aso.    These  Slate  hinlier  schools, 
whose  total  enrolment,  reguhi 
8,000   are  almost  wholly  supported  by  biennial 
legislative  j  ill)  r  op  ri  a  lions.    There  are  nearly  SO 
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o(   14,000. 
;.tc  the  new  Southern  Metho- 
dist Utiivcr.ii i y  at   Dallas  and  the  Uicc  Institute 
..  ent  ovet  ,10400,000]  H  Houston,  to- 
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flcihoilisi)     at     Georgetown,     An- 
■ 
at     Waxahachic-     and     Texas 
nstiati    i'tiivcrMty    al    Fort    Worth, 
Charities   and  Corrections.— Three  insane 
asylums,    with    a    Iota!    of    4,000   inmates,    arc 
located  ai  Terrell,   Austin  and   San   Antonio. 
There  is  an  epileptic    colony    at    Abilene ;    a 
hlind  institute,  S  deaf,  dumb  and  blind  institute 

<:•.  a  dc.if  jtid  dumb  UutltU 
federate  uonic,  a  woman')  Confederate  home 
and  a  farm  colour  (or  feeble-minded  are  al 
Austin;  an  orphan's  home  is  at  Corsicana;  a 
juvenile  iT'ntim  school  for  boys  is  at  Gates- 
villc  ami  for  ytirls  U  Gainesville;  i  tul 
sanitarium  is  at  Carlsbad.  In  addition  10 
these  Slate-maintained  institutions  there  arc 
numerous  di'ii.imiiivniitna!  and  private  hospital, 
and  relrcats  of  very  vartOUl  kinds.  The  Slate 
l.iiics,  containing  usnallv  from  l.'HKi  to 
5,000  inmates,  arc  al  Rusk  and  at  KuntSville, 
and,  mainly  through  fanning,  are  designed  to 
be    self-supporting,    but   have   in    recent    years 
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73  being  native  white  Texan*.     Foreign  born 
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Europeans  number  .1  per  cent.  Me* 
cent,   negroes   17,7  per  cent    (.': 
1900).     A  large  German  clement  in  the  sofa' 
tion    of    South   Texas   dates    front    1M 
general  Texa  i    a  strong!; 
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:ans  came  to  Texas,  settling  mainly  along 
rers  between  San  Anfonio   and   Nacog- 

southward  to  the  coast.  They  came, 
nes  bringing  their  slaves  with  them,  be- 
i  fertile  and  unoccupied  land  was  calling 

,  not  because,  as  has  sometimes  been 
ujed  without  evidence,  they  specifically 
I  to  extend  the  slave-holding  area.  Re- 
rom  real  Mexico,  they  practically  gov- 
themselvcs  and  formed  no  close  or 
5  ties  with  their  adopted  country.  A 
Mexican  republic  resulting  in  1824, 
and  Coahuila  became  one  state  divided 
e  departments  of  Saltillo,  Monclova  and 

Revolution  and  disorder  prevailing  con- 
r  in  Mexico,  when  Santa  Anna  estab- 
here  a  dictatorship  in  1835,  the  American 
;  proclaimed  a  provisional  government 
xlared  in  favor  of  a  union  with  the 
n   liberals    together   with    a    restoration 

Federal  Constitution  of  1824.  Santa 
sent  troops  into  Texas  and  war  began, 
isperate  defense  of  the  Alamo  at  San 
3  by  183  Texans  under  W.  B.  Travis  in 
the  defenders  were  killed  to  a  man  and 
tie  of  San  Jacinto  in  which  Santa  Anna 
feated  and  captured  by  a  Texan  army 

San  Houston  were  the  outstanding 
of  the  war.  Practical  independence  re- 
and  between  1836  and  1845  Texas  was 
ependent  republic,  a  Unique  experience 
i  of  the  States  of  the  Union.  •  In  1845, 

long  conflict  over  slavery,  Texas  was 
d  to  the  United  States,  retaining  all  her 
lands  and  the  right  to  subdivide  into 
re  than  five  States.  Claims  to  a  portion 
w  Mexico  were  abandoned  later  for 
000  which  were  used  to  pay  the  debts 
e  Republic  of  Texas  had  accumulated, 
nexation  of  Texas  brought  on  the  war 
i  the  United  States  and  Mexico  which 
le  Rio  Grande  an  international  boundary, 
a  decade  of  peaceful  statehood  Texas 
tied  the  Union  for  the  Southern  Con- 
y,  furnishing  probably  100,000  soldiers, 
t  battle  of  the  Civil  War  was  fought  at 
),  near  Palo  Alto,  on   the  Rio  Grande, 

1865.  Texas  was  not  the  scene  of  very 
military  operations;  Federal  troops  at- 
the  coast  but  could  not  penetrate  further, 
istruction  government  of  the  usual  type 
?d  until  1874  when  Gov.  E.  J.  Davis 
ven  from  office. 

e  1874  Texas  has  been  Democratic  by 
lajorities.  The  carpet  bag  constitution 
)  was  replaced  in  1876  by  the  consti- 
iow  in  force.  In  1874  the  Texas  Rang- 
amous  State  constabulary,  was  organized 
ict  the  frontier  from  Indians.  The  debt 
ihc  Davis  administration  was  paid  during 
xeeding  Coke,  Hubbard  and  Roberts 
trations.  In  1884  fence  cutting  wars 
dsc  because  of  the  rapid  spread  of  barb 
imanded   special   and   drastic    legislative 

The  old  Capitol  burned  down  in  1881 
X),000  of  acres  of  Panhandle  public  land 
id  for  a  new  granite  Capitol  begun  in 
The  most  important  struggle  since  Re- 
ction  days  was  that  of  1892  when  Gov. 
[ogg  fought  and  won  a  hotly-contested 
m  which  resulted  in  the  establishment  of 
>ad  commission  with  large  powers  and 
;sage   of    anti-trust    laws   and   laws    re- 
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stricting  the  alien  ownership  of  land.  Prohi- 
bition, first  voted  on  in  a  State  election  in  1887, 
has  since  been  a  much-fought  issue.  At 
present  all  of  the  people  live  under  well-en- 
forced local  option  laws.  In  1896  the  United 
States  Supreme  Court  fixed  finally  the  boundary 
of  Texas  by  awarding  Greer  County  in  the 
forks  of  the  Red  River  to  what  is  now  Okla- 
homa. Texas  from  time  to  time  has  suffered 
from  river  floods  and  from  tropical  storms 
along  the  coast.  At  Galveston  in  1900  thousands 
of  lives  and  much  property  were  lost  in  a  storm. 
Out  of  this  calamity  grew  the  Galveston  Sea 
Wall  and  the  commission  form  of  city  govern- 
ment. The  supremacy  of  the  Democratic  party, 
threatened  for  a  few  years  by  Populism  before 
the  Democrats  adopted  free  silver  in  1896, 
shows  no  signs  of  failure.  The  political  prob- 
lems now  before  Texas  are  the  development  of 
a  more  efficient  system  of  public  schools,  the 
reduction  of  farm  tenantry,  compulsory  invest- 
ment of  life  insurance  funds  in  Texas  securities, 
abolition  of  the  fee  system  of  paying  county 
officials,  penitentiary  reform,  reforms  in  legal 
procedure  and  better  public  roads. 

Presidents  of  the  Republic 

David  G.  Burnet,  ad  interim 1836 

Sam  Houston 1836-38  • 

Mirabeau  B.  Lamar 1838-41 

Sam  Houston 1841-44 

Anson  Jones 1844-46 


Governors  of  the  State. 


J.  Pinckney  Henderson 

George  T.  Wood 

P.  Hansborough  Bell 

James  W.  Henderson  (acting) . . . 

Elisha  M.  Pease 

Hardin  R.  Runnels 

Sam  Houston Independent 

Edward  Clark  (acting) 

Francis  R.  Lubbock 

Pendleton  Murrah, 

Interregnum 

Andrew  J.  Hamilton,  Pro  v.,  ap- 
pointed  

James  W.  Throckmorton 

Elisha  M.  Pease 

Interregnum 

Edmund  J.  Davis 

Richard  Coke 

Richard  B.  Hubbard 

Oran  M.  Roberts 

John  Ireland 

Lawrence  S.  Ross 

James  S.  Hogg 

Charles  A.  Culberson 

oseph  D.  Sayers 

.  W.  T.  Lanhara 

Thomas  M.  Campbell 

Oscar  B.  Colquitt 

James  E.  Ferguson 

William  P.  Hobby 


Democrat 

f 
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and  Unionist . . 
Democrat .... 


Conservative.. 
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Appointed. . . . 


Republican , 
Democrat. 
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1846-47 

1847-49 

1849-53 

1853       ..j 

1853-57 

1857-59 

1859-61 

1861 

1861-63 

1863-65 

1865 

1865-66 

1866-67 

1867-69 

1869-70 

1870-74 

1874-77 

1877-79 

1879-83 

1883-87 

1887-91 

1891-95 

1895-99 

1899-1903 

1903-07 

1907-11 

1911-15 

1915-17 

1917- 
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H.  Y.  Bknf.pkt, 

Dean,  Vniversit\  of  Texas. 

TEXAS,  The  University  of,  the  head  of 
the  public  school  system  of  the  State,  is  located 
at  Austin,  except  tin  medical  department  at 
(iahcsioii  and  a  loosely  connected  school  of 
mines  at  Kl  Paso.  The  fir.si  step  toward  its 
establishment  was*  taken  in  1S.V)  when  the 
Congress  of  the  republic  set  aside  40  acres  tor 
a  campus  in  the  future  city  of  Austin  and  SO 
leagues  of  public  land  as  an  endowment.  In 
1&58  the  legislature  increased  the  endowment 
by  adding  $100,000  of  t'nited  States  bonds  and 
lauds  amounting  to  10  per  cent  of  all  the  puhlic 
lands  granted  to  railways.  The  constitu- 
tion of  1S76  replaced  this  10  per  cent  by 
1,000,000  acres,  to  which  the  legislature  added 
another  1,000,000  in  1XXJ.  The  university  was 
finally  organized  in  1.XS1,  located  by  a  popular 
\ote  and  opened  to  studuiis  in  1KK»V  Before 
this  the  Agricultural  ami  Mechanical  College 
had  l>c en  opened  and  although  \  agilely  made  a 
branch  of  the  university  hy  the  constitution  of 
lS/o,  has  existed  separately  under  its  own 
hoard  of  directors.  I  rom  its  J.OOO.iXH)  acres, 
which  are  in  West  Ti  xas  .md  leased  to  cattle- 
nun,  the  university  has  an  income  of  nearly 
$170.(MM) ;  fees  and  interest  on  $<»50.(X)0  derived 
chietly  from  land  sales  amount  to  about  $50,(X)0 
more.  The  annual  appiopriation  for  running 
expenses  from  the  legislature  for  l^l'^-JO  is 
$('50,(XX).  The  constitution  prohibits  the  use 
of  legislative  appropriations  to  nay  for  build- 
ing, ami  the  act  establishing  the  university 
limits  the  matricul.ition  fee  to  $.W.  admits  men 
and  women  on  equal  terms  and  prohihits  any 
S.C4  tarian  instruction  «»r  n  -ligioiis  tests  for  otVi- 
i*i  rs  or  students.  The  government  is  in  the 
control  of  a  hoard  of  nine  regents  appointed 
hy  the  governor  with  the  consent  of  the  senate, 
three  every  two  years  for  terms  of  six  years. 
The  departments  of  the  university  are  (1)  the 
college  of  arts,  (2)  the  department  of  law,  (»*) 
the  department  of  engineering,  (4)  the  depart- 
ment of.  medicine,  including  pharmacy  and 
nursing,  (5)  the  depart  tut  nt  of  education,  (6) 
the  graduate  department.  (7)  the  -'limner 
school  and  summer  normal,  (S)  the  department 
of  extension.  CM  the  hnn-au  of  economic  geol- 
hl'v  and  technology.  The  IV. V.  U.S.,  M.A., 
I'h.I)..  M..I1.  LI.  Mi.  C.I-.  K.K..  M.K..  ami  M.D. 
di  kin  s>  are  conferred  l'rovirioii  is  made  for 
taking  the  B.A.  ami  M.l>.  in  seven  \eai>.  the. 
I1.  V  and  LL.Ii.  in  mx.  Tvveuiv  ciiutms,  some- 
what elective  under  a  system  of  grouped  studies, 
;.ie  required  for  the  ]). A  l-Vuilien  and  one- 
half  high  school  unit-  aie  n  quired  for  admis- 
sion, the  department  of  law  n -quiiir.g  in  addition 
111  collegt-  coursi-*.  the  im-tlii  a!  ih  parimeiit  aUo 
ri. miring  10  The  1.1.1'.  iniu:re«.  tliri  c  vrars, 
»li»-  M  1  >.  four  jear.s  0f  nine  luniiths  each  The 
-firmer  school  otters  during  the  *mrmi  r  »essinn 

■  if  thrci  months  as  mam  a-  i •« i^ —  i ! •! .  ■  f  the 
.  oursc- of  the  uvular  sismhii     In  addition  to  the 

■  ld<  r  collegiate  -'I'deci-*.  coiii-i*  m  journalism, 
I  i -nil  eroiM-niic".  lii:«iiie-.s  ailinini-M .;ii«i!i.  music 
ai.i!  Sl.iv:c  la*  ;  u.e^e  ate  offered  The  Usual  col- 
b-giale  club-,  7  ■ . i : t  rnitir-;.  associations,  tillow- 
>hip*  and   scholarships  al-oiuid.  and  an   u'iiimi- 


ally  broad  system  of  student  government  pre- 
vails, accompanied  hy  the  honor  ostein  ona- 
aminations.  The  campus  at  Austin  u  soi- 
rounded  by  churches  and  an  association  of  nk- 
gious  teachers  give  courses  which  arc  allowed 
to  count  toward  the  B.A.  At  Austin  are  the 
Main,  Law  and  Knginccring  building*,  the  I- 
hrary,  two  dormitories,  a  power- house,  a  chem- 
cal  lahoratoy  and  about  25  "shacks,*  cheap 
frame  huildiugs  which  growth  has  necessitated 
and  which  are  used  for  various  purposes.  Ai 
(ialvestou  are  the  Medical  College  building,  the 
five  buildings  of  the  John  Sealy  Hospital,  a 
donutory  for  women  and  a  nurses'  home. 
The  library  has  over  150.000  bound  volumes, 
including  a  number  of  rare  first  edition. 
The  laboratories  are  well  equipped.  There  are 
various  funds  mostly  small,  and  numerous  spe- 
cial collections.  During  the  regular  session  of 
101X-1",  3.100  students  were  in  attendance.  Is 
addition  500  other  individuals  were  in  the  fun- 
nier school,  500  in  the  summer  normal  and  TOO 
doing  correspondence  work.  The  attendance 
has  more  than  doubled  since  1908  The  vot- 
ing faculty  numbers  150,  the  whole  star!  over 
350,  the  affiliated  high  schools  nearly  300 
Most  of  the  Texas  colleges  officially  use  the 
affiliated  list  of  the  university. 

TEXAS  AGRICULTURAL  AND  MX- 
CHANICAL  COLLEGE,  located  at  CoDetc 
Station,  Brazos  Comity,  Tex.  It  was  c*:ab- 
lished  in  IS/1,  receiving  as  an  endowmeis 
1X0.000  acres  of  laud  from  the  National  gov- 
ernment, in  accordance  with  the  Morrill  Land 
Grant  Act  of  lfcfti.  Opened  for  the  rcccpuoi 
of  students  4  Oct.  1876.  The  government 
of  the  college  is  vested  in  a  toard  of  nine  di- 
rector-, appointed  by  the  governor  for  terms 
of  six  years.  It  offers  11  four-year  courses 
leading  to  the  degree  of  B.S.,  as  follows: 
Agriculture,  architecture,  architectural  engi- 
neering, chemical  engineering,  civil  engineer- 
ing, electrical  engineering,  general  engineer- 
ing, tin  chanical  engineering,  military  engi- 
neering, textile  engineering.  A  four- war 
con  I'm-  in  vetrrinary  medicine  leading  to  the 
degree  of  DY.M.  is  also  offered.  Two-year 
courses  in  agriculture  and  engineering  arc  pro- 
vided for  students  with  limited  preparanofi, 
who  are  over  IS  years  of  age.  Graduate  work 
in  agriculture  and  engineering  is  also  provided. 
The  college  farm  and  grounds  contain  2,500 
acre-,  of  which  750  are  under  cultivation;  the 
grounds  and  buildings  in  l°d6  were  valued  at 
SJUJniXH);  in  T.M5  and  1916  buildings  to  the 
value  of  $375,000  were  erected,  including  a  hos- 
pital, an  assembly  hall,  a  veterinary  building,  a 
stuck  jinking  pavilion  and  a  steam  plant.  The 
library  in  l*Mt>  contained  25,000  volumes;  the 
enrolment   for   1 015-16  was   1,415,  the  facnhj 

TEXAS  BLUEGRASS.    Sec  Gaassis  a 

int.  I  "mihi  Si  vi is. 

TEXAS    CHRISTIAN     UNIVERSITY. 

Ii'catid  at  Fort  Worth,  Tex.  It  was  fooadni 
a-  a  private  institution  in  Thorp  Springs,  Tex, 
in  IS" 5.  .mil  chartered  under  the  name  of  the 
\dd  Nan  College;  in  1SV0  the  college 
<lu  pi><pi  rtv  of  i he  Christian  Church  of  T« 
.md  in  is1 '5  wa>  moved  to  Waco.  Tex,  ■■J 
■],<  name  was  changed  to  Texas  Christian  Us** 
\ii-itv  In  the  spring  of  1910  the  college  was 
1  urn  id   at   \\ac.>,  and  it   was  moved  to  Fort 
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Tex.,   that   year,   where   it   opened   in 

of  1910.  The  university  now  includes 
owing  departments:   (1)   The  Add  Ran 

of  Arts  and  Sciences;  (2)  the  College 
Bible ;  (3)  the  College  of  Business;  (4) 
lege  of  Music;  (5)  the  School  of  Ora- 
5)  the  School  of  Art;  (7)  the  Prepara- 
hool;  (8)  the  department  of  domestic 
;  (9)  the  department  of  law;  and  (10) 
lege  of  Medicine,  located  at  Fort  Worth, 
The  university  is  coeducational  and  is 
x>l  of  the  Disciples  of  Christ  in  Texas; 
et  societies  are  permitted  but  the  stu- 
laintain    four   literary   societies  and  an 

association  besides  other  art  and  rcli- 
acieties.  The  campus  contains  50  acres 
i  ground  above  the  city.  The  buildings 
the  Girls'  Home  (Jarvis  Hall)  ;  Worth 
lark  Hall,  Goode  Hall,  Brite  College  and 
jdical  College.  The  income  is  about 
l  yearly;  the  library  contains  over  12,000 
;  and  is  a  government  depository;  the 
>  in  all  departments,  in  1915-16  num- 
10  and  the  faculty  78. 

KAS  FEVER,  in  cattle.     See  Rinder- 

CCOCO,  tas-ko'k6\     See  Tezcuco. 

(EL,  tek'sel,  Netherlands,  an  island, 
jest  in  the  West  Friesian  group,  that 
:s  Zuyder  Zee  from  the  North  Sea. 
eparated  from  North  Holland  by  the 
)f  Mars-Diep.  Its  area  contains  about 
ire  miles,  mostly  fertile  lands,  which 
ine  pasturage  and  fields  for  the  growing 
s.  Stupendous  dikes  protect  the  island, 
aising  is  the  chief  industry,  and  the 
d  cheese  are  noted  products.  Texel  has 
esting  war  record.  It  was  here  that  the 
ed  victory  of  Admiral  Blake  was  won 
e  Dutch  in  1653.  Another  important 
as  fought  (1673)  between  united  France 
igland  against  Holland.  In  1797  the 
vas  blockaded,  and  the  Dutch  fleet  sur- 
d  to  Admiral  Mitchell  in  1799.  Pop. 
,500. 

CIER,    tes-va,    Charles    Felix    Marie, 

traveler  and  archaeologist :  b.  Versailles, 
29  Aug.  1802;  d.  Paris,  1  July  1871. 
>rks  comprise  description  de  l'Asie 
5>  (1839-48)  and  description  de 
lie,  de  la  Perse,  et  de  la  Mesopotamie> 

CTBOOK  AND  ORAL  TEACHING. 

ucation,  Elementary. 

•CTILE  DESIGNING.  This  term  is 
r  the  designing  of  textiles  in  which  the 
is  obtained  in  the  weaving  and  not  by 
ent  printing.  The  simplest  patterns  are 
>es  and  checks.  By  running  5  or  10 
breads  and  5  or  10  gray  threads  alter- 
n  the  warp,  stripes  would  be  made.  '  If 
le  thing  was  done  also  with  the  weft  or 
a  checkered  pattern  would  result.  In 
ng  a  pattern  the  designer  first  considers 
ght  of  cloth  desired  and  calculates  what 
thread  or  <cyarn)>  he  will  use,  and  how 
hreads   there   will   be  to   the  inch.     He 

bases  his  design  on  the  inch.     Having 

mate   knowledge   of   the   loom    harness, 

determines     the     arrangement     of     the 

or  "weave,"  he  knows  its  limitations 
t  what  combinations  are  practicable.    If 


he  uses  a  plain  weave,  in  which  the  threads 
interlace  alternately,  it  is  very  easy  to  design 
checks  and  plaids.  He  may  decide  to  use  the 
twill,  in  which  the  shuttle  carries  the  woof- 
threads  over  one  and  under  two  or  more  warp- 
threads.  By  carrying  this  twill  principle  a  little 
farther,  he  may  produce  a  diagonal  cloth.  If 
he  is  dealing  with  silk,  and  wants  a  glossy- 
surface,  he  may  decide  on  a  satin  weave,  which 
reduces  the  number  of  crossings  of  warp  and 
weft,  permitting  a  close  texture  and  a  glossy 
finish  on  one  side.  Successful  designs  deter- 
mine largely  the  stability  of  the  cloth,  for 
users  judge  a  fabric  mainly  by  the  effect  at 
first  sight.  The  patterns  must  be  harmonious 
or  with  artistic  contrasts  to  please  the  various 
tastes.  To  sell  at  certain  prices,  they  must 
have  definite  weights  per  yard,  as  buyers  of 
large  quantities  will  require  10,  12,  14,  etc., 
ounces  to  the  yard.  The  designing  of  silk, 
linen,  wool  and  other  fabrics  involves  many 
differences,  which  must  be  thoroughly  under- 
stood. And  carpet  and  rug  designing  is  a 
different  business,  requiring  complete  knowl- 
edge of  their  manufacture.  The  designers  of 
rugs  try  to  imitate  the  higher  priced  hand-made 
rugs  from  the  Orient,  and  often  succeed  ad- 
mirably. Consult  Beaumont,  ( Color  in  Woven 
Design }    (new  ed.f  1912).     See  Weaving. 

TEXTILE  INDUSTRY.     American.— In 

1800  there  were  no  textile  mills,  as  the  term  is 
now  understood,  in  the  United  States.  What- 
ever the  American  people  did  in  the  way  of 
manufacturing  their  own  clothing  was  mostly 
dene  in  the  household ;  the  spinning  wheel  and 
the  handloom  were  utensils  as  familiar  in  the 
old-fashioned  kitchens  as  the  pots  and  kettles 
of  the  housewife.  The  homespun  garments 
worn  by  our  forefathers  were  fashioned  out  of 
wool  grown  on  the  home  farm,  carded  by  hand- 
cards,  washed  in  tubs,  spun  and  woven  by  hand, 
fulled  and  finished  at  home,  cut  up  and  sewed 
—  all  by  the  joint  labor  of  husband,  wife,  sons 
and  daughters.  The  finer  clothes  worn  in  those 
days  were  all  imported ;  and  as  the  colonies 
grew  and  multiplied,  and  their  consumption  of 
English  textiles  increased,  the  manufacturers 
of  the  mother-country  foresaw  a  wondrous  new 
market  opening  up  before  them.  The  desire 
to  retain  and  increase  that  market  for  textiles, 
in  the  manufacture  of  which  England  already 
led  the  world,  was  far  more  prominent  among 
the  causes  leading  up  to  the  American  Revo- 
lution than  its  historians  have  yet  discovered. 

Colonial  Homespun. —  The  homespun  gar- 
ments of  colonial  days  were  plain,  and  wore 
like  iron;  their  ingredients  were  indicated  in 
the  name  commonly  applied  to  the  cloth  — 
wlinsey  woolsey.})  It  was  a  fabric  of  woolen 
weft,  woven  on  a  linen  warp.  Linen  was  much 
more  commonly  produced  in  the  household  than 
cotton  fabrics,  and  wool  was  more  in  use  than 
all  other  fibres  combined.  Cotton  was  a  scarce 
commodity  in  Colonial  America  until  long  after 
the  Revolution.  It  possessed  a  value  equal  to 
that  of  wool,  and  sometimes  very  much  higher. 
What  little  of  it  was  used  prior  to  the  19th 
century  was  mostly  imported  from  Barbados. 
When  Samuel  Slater  started  the  first  American 
cotton  mill  at  Pawtucket,  in  1793,  he  insisted 
upon  using  cotton  from  the  Indies,  because  of 
the  poor  quality  of  the  cotton  then  raised  at 
home.    No  one  dreamed,  when  the  "Shipping 
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and  Commercial  List  and  New  York  Price  C'ur- 
lent"  first  made  its  appearance,  that  America 
\va>  destined  to  become  the  cotton-producing 
cfunitrv  of  the  world;  nor  did  Slater's  little 
mill  of  230  spindles,  which  had  then  heen  in 
operation  fi\e  years,  give  s»igns  that  it  was  the 
germ  ••!  an  American  industry  which  would 
consume  annual Iv  within  HX)  years  more  cotton 
than  all  the  world  was  then  growing.  The  his- 
tory of  the  textile  industries  during  the  colonial 
period  is  nowhere  suggestive  of  the  develop- 
ment which  confronts  and  amazes  the  student 
at  the  opening  of  the  20th  century,  who  finds 
them,  with  their  subsidiary  industries,  employ- 
ing more  capital  and  creating  a  greater  value 
of  annual  product  than  any  other  group,  except 
iron  and  steel. 

Expedients  of  the  Colonists. —  Our  fore- 
fathers realized  how  important  it  was  that  the 
colonists  should  learn  to  clothe  themselves. 
They  resorted  to  all  sorts  of  expedients,  some 
of  which  smack  strongly  of  state  socialisms,  to 
overcome  the  difficulties  in  the  way.  They 
offered  lountics  to  increase  the  numher  of  sheep 
and  promote  the  growth  of  flax.  In  Massa- 
chusetts laws  were  passed  making  it  compul- 
sory that  each  family  should  spin  a  given 
quantity  of  yarn  every  year,  under  penalties  of 
heavy  fines.  Gradually  the  household  textile  in- 
dustries assumed  an  importance  which  alarmed 
the  mother-country,  and  the  Lords  of  Trade  at- 
tempted by  various  restrictive  orders  to  pre- 
sent and  harass  a  development  which  threat- 
ened to  destroy  the  colonial  market  for  the 
chief  products  of  British  industry.  Parliament 
passed  an  act  in  1774 —  which  was  shortly  after 
the  Arkwrivdit  inventions  had  inaugurated  the 
modern  factory  system  --  fori  idding  the  ex- 
portation, under  heavy  penalties,  of  any  of  the 
machines  used  in  the  cotton,  silk,  woolen  or 
linen  manufacture.  This  statute,  which  re- 
mained in  force,  with  certain  modifications, 
until  1S45.  was  evidence  of  a  puerile  hope  that 
the  KniHish  people  could  keep  the  fruits  of 
inventive  genius  bottled  up  in  their  little  island, 
while  Midland  permitted  her  sons  to  carry 
their  inventive  ideas  across  the  water. 

First  Woolen  Factory.--  Slater  brought 
here  his  spinning  machinery  ideas ;  in  the  same 
way  Arthur  Schol field,  three  vcars  later,  invented 
the  first  wool -carding  machine,  which  he  built 
and  put  into  operation  at  Hytield,  Mass.,  in  17'M, 
thus  fixing  the  date  of  the  beginning  of  the  fac- 
tory manufacture  of  wool  by  machinery  oper- 
ated by  power  in  the  Tinted  States.  American 
machinist*  and  inventors  did  the  rest.  It  is  not 
to  he  denied,  howiver.  that  the  KiiL'lish  statute 
did  re* anl.  ein^arr.is*  and  make  trebly  difficult 
the  earlv  d.ev  eb -pint  ut  <>'  our  textile  factories. 
A  t'iniurv  ai:--  die  Ameiicaii  textile  industries 
weie  easily  It!')  vcais  b<  bind  thosr  of  (ireat 
I  * r  i :  .ii  i » 

Steps  of  Evolution.— It  would  be  interesting 
!>•  io!l->u   the  evolution  of  the  household  jndu<- 
•i". .  by   -low    and   madu.d   steps,  into  the  highly 
•  iL'ani/fd    factuM     s\<.!tin    nf    America    to-dav. 
l-ir--  lii'm:  flu-  iieiehbothiiofl   fulling-mill  ntili/ 
niL'  tin   tneudlv   MrviciN  of  the  ailjacent  stream. 
and  lelie.tuL*  On   h-'ii»-v.i:V  of  the  labor  of  full 
mil;   :i!'il  iiiii -liinv:  tin    cloths  and  blankets  accu 
ur.'.i.i'i  il    ,\     tin-    l'is\     ^buitlt     during    the    loin:, 
wurir  i  .«  -.lru-     Tin  n  ibe  c. inline-machine  wa> 
added  :o  tin    lulling  nr.il;  the  farmers  for  miles 


about  brought  their  wool   to  be  convened  n 
rolls     ready     for     the     spinning-wheel      Af 
Slater  had   successfully  applied   »hr    \rk» 
invention  to  the  spinning  <.f  cotton  a:  Ha»iiiu 
here  and  there  throughout   New   Kndand  fai 
mills  gradually  appeared  which   spun  V>th  c 
ton  and  woolen  yarns  by  water  power     Ha 
looms   were   still   Used   in   all    these  mills 
LSI  3,  when  the  invention   of  a  power- L 
Francis  C.   Lowell   led   to  the   building  »»i 
Waltham  cotton  factory  by  the   Boston 
fac  Hiring  Company,  and   the   American  ■*« 
mill  first  took  on  the  characteristic*  which 
since  increasingly  distinguished  it.     Power 
ning  and   weaving  machines   were   rapidly 
plied  to  the  manufacture  of  woolens,  and  it 
gan  to  be  seen  that  the  household  m  ana  fact 
of  textiles  was  disappearing  Ik? fore  the  pre; 
economy  and  efficiency  of  the   factory  sy« 
The  transition  was  not  rapid,  and  the  up* 
downs  of  our  first  textile  mills  were  numer 
and  discouraging. 

War  of  1812.—  The  outbreak  of  the  Wa: 
1812,  and  the  non-intercourse  acts  and  einha 
which  preceded  it,  were  the  most  potent  far 
in  completing  the  transition      The  total  si 
sion  of  importations  threw  our  people  su<«* 
upon  their  own  resources  for  their  entire 
of    clothing.      Cotton    and    woolui    mill.*   » 
quickly  built.     High  prices  ami  the  promia 
quick  fortunes  drew  many  men  with  little  oi 
knowledge  of  manufacturing  into  the  hu*i:i 
All  went  well  enough  until  the  war  ended;  t 
followed  collapse  and  ruin.     The  work  of  la; 
the  solid  foundations  of  textile  manufactu: 
had  all  to  be  done  over  again.     Imported 
tons  and  woolens  again  invaded  the  marker  i 
a  rush,  and  the  domestic  manufacturer*  fo 
it    impossible   to   compete   with    them   ci:hei 
quality  or   in   price.     Labor  was  unskilled 
hard   to   get :   knowledge   and   experience  i 
sadly  wanting;  machinery  was  clumsy  and 
fective;   the  country  was  poverty-stricken, 
trade    and     the    national     finances     thorc 
demoralized. 

First  Protective  Tariff.—  Then  firit  tx 
the  great  battle  in  Congress,  which  was  l 
more  or  less  intermittently  ever  since,  foi 
protect  ion    of    the    domestic    manufactures 
means  of  tariff  laws.     The  Tariff   Act  of 
-     the  first  of  the  series  in  which  the  print 
of  protection  was  recognized  in  the  rate*  i 
a^  a  distinct  purpose  of  the  law,  conj».>in:Iv 
the  raising  ot  revenue  —  was  much  more 7a 
able  to  the  cotton  than  to  the  wool  mane 
lure,  because  it  applied  the  minimum  prim 
to  cotton  cloths,  which  was  in  effect  a  spc 
dutv   of  0I4  cents  a  yard,  while  the  >impt 
valorem   rate  of  2?  per  cent   was  applied 
crally  to  woolen  good-.     From  the  date  of 
l.iw  the  cotton  manufacture  liegan  a  health? 
velopriient.   and  it   naturally  grew   much  f« 
tb.tn   the   wool   manufacture.     The  later  ta 
were  in  like  degree,  as  a  rule,  more  fa\« 
to  cotton  than  to  woolens;  partly  owing  10 
fact    and    partly    to   other    causes,    such 
much  more  delicate,  complicated  and  e*i 
•  ■pi  rations    incident    to    the    latter,    the   en 
manufacture  has  at  all  time*  except  dnrmi 
Civil   War  shown  a  greater  prosperity 
the   whole   a   more   rapid   development        ■ 
sifter    industry.       But    in    both    induMi 
many  years   it    wa<   an   up-hill    St  niggle 
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is.  Few  fortunes  were  made;  many 
,  and  the  courage  and  tenacity  of  those 
Ktile  manufacturers  deserve  to  be 
red. 

1850.— In  the  last  half  of  the  19th 
here  was  an  increase  in  the  value  of 
of  about  six  times,  and  not  less  than 
if  it  were  possible  to  measure  this 
>y  quantity  instead  of  by  value.  Even 
st  figures  convey  an  inadequate  idea 
:lativc  importance  of  our  textile  mills 
idustrial  economy  of  the  nation,  for 
lis  supply  the  materials  for  a  great 
subsidiary  factory  industries,  such  as 
esale  clothing  manufacture,  the  shirt 
ure,  etc.  When  we  aggregate  these, 
to  them  the  value  of  the  products  of 

jute,  hemp  and  bagging  mills  of  the 
we  find  that  the  product  of  our  textile 
arger  in  value  than  that  of  any  single 
•elated  industries,  iron  and  steel  ex- 
The  products  of  the  textile  mills  and 
ry  products  growing  out  of  them  are 
value  to  more  than  one-ninth  of  all 
ufactures. 

inery  and  Diminished  Cost. —  The  de- 
the  cost  of  goods  during  the  last  half 
has  been  one  of  the  most  striking 
f  the  development.  This  decrease  is 
ome  measure,  of  course,  to  the  de- 
vice of  the  raw  materials  from  which 
made ;  but  in  even  larger  measure  is  it 
e  remarkable  advance  in  the  methods 
acture  —  to  the  new  and  more  perfect 
y  employed,  in  the  invention  of  which 
.  mechanical  genius  has  contributed 
as  much  as  that  of  any  other  people, 
iaps  more.  All  the  fundamental  in- 
in  spinning  machinery  were  of  Eng- 
n ;  so  was  the  combing  machine  and 
r  loom.  The  English  have  a  remark- 
rd  in  this  respect,  and  the  French  and 
lans  have  also  done  much  in  the  in- 
f  labor-saving  textile  machinery.  But 
ican  record  may  be  shown  to  surpass 

The  wool-carding  machinery  of  all 

owes  its  chief  improvements  over  the 

of  a  century  ago  to  the  invention  of 

ulding    of    Worcester,    Mass.,    whose 

ited  1826,  dispensed  with  the  splicing- 

produced  the  endless  roll  or  sliver, 
lean,  the  distinguished  French  writer, 
it  as  "the  most  important  advance  in 
manufacture  of  the  19th  century.0  It 
a  step,"  he  says,  (<but  a  flight."  The 
:otton  spindle,  making  10,000  revolu- 
minute,  is  an  evolution  of  our  own 
5.  It  has  been  shown  that  the  saving 
>y  the  new  forms  of  spindle  invented 
ited  in  the  United  States  since  1870, 
XX)  revolutions  a  minute  was  the 
peed,  has  been  more  than  equal  to  the 
Df  all  the  warp-spinning  machinery  in 
s  country  in  that  year,  and  to-day  more 
e  times  as  much  warp-yarn  is  spun  in 
:d  States  as  in  1870,  a  rate  of  increase 
parallel  since  the  earliest  introduction 
>tton  manufacture.  The  Lowell  loom 
irst  successful  application  of  power  to 
ing  of  cotton,  the  Crompton  loom  to 
ing  of  fancy  woolens  and  the  Bigelow 
the  weaving  of  carpets.     <(Not  a  yard 

woolens,"    wrote    Samuel    Lawrence, 


<(had  ever  been  woven  by  power  looms  in  any 
country  until  it  was  done  by  George  Crompton 
at  the  Middlesex  Mills  in  1840.®  Every  carpet 
ever  woven  was  woven  by  hand  until  the  power 
loom  of  Erastus  Brigham  Bigelow  revolution- 
ized the  industry.  Beyond  these  fundamental 
machines  the  American  mechanisms  for  ex- 
pediting processes,  for  automatic  devices,  for 
dispensing  with  intermediate  help,  have  been 
so  numerous  that  they  have  completely  trans- 
formed the  modus  operandi  of  textile  mills 
throughout  the  world.  These  mechanisms  are 
more  generally  in  use  to-day  in  the  best 
American  textile  mills  than  in  those  of  any 
other  country.  So  far  as  mechanical  equip- 
ment is  concerned,  our  best  mills,  whether  cot- 
ton or  woolen,  are  fairly  equal  to  the  best  in  any 
foreign  country.  It  does  not  follow  that  textile 
manufacturing  is  done  here,  as  a  rule,  with  equal 
economy  in  cost. 

Mills  and  Equipments. —  In  structural 
equipment  the  modern  American  mill  is  in  some 
respects  superior  to  the  average  foreign  mill. 
It  is  not  so  massive  a" structure,  nor  so  solidly 
built,  brick  being  used  here,  while  the  English 
generally  use  stone;  but  in  the  lightness  and 
airiness  of  its  rooms,  in  economy  of  arrange- 
ment and  in  general  completeness  of  equipment 
and  care  for  the  comfort  and  convenience  of 
the  operatives,  it  is  usually  superior.  The  lesson 
is  fast  being  learned  by  our  textile  manufac- 
turers that  in  -these  days  of  close  competition 
and  small  profits  successful  manufacturing  re- 
quires that  buildings  shall  be  of  the  latest 
design  and  the  most  approved  management,  and 
that  machinery  shall  not  only  be  modern  in 
make,  with  every  latest  improvement,  but  must 
also  be  kept  in  perfect  condition  by  constant 
renewal.  Many  parts  of  the  machinery  required 
for  the  equipment  of  our  textile  mills  are  still 
necessarily  imported  from  England,  because  not 
made,  or  less  perfectly  made,  in  the  United 
States.  Our  machine  manufacturers  have  been 
advancing  as  rapidly  in  recent  years  as  the 
textile  mills  themselves,  and  the  time  cannot 
now  be  far  distant  when  every  new  mill  built 
in  America  will  be  equipped  throughout  with 
American-made  machinery.  But  here  again  the 
United  States  shows  a  firm  grip  and  exports 
have  reached  beyond  the  million  dollar  mark. 
Textile  machinery  in  1914  was  being  made  in 
241  establishments  valued  at  $30,437,689.  In 
that  year  machinery  was  exported  to  the  value 
of  $1,308,048. 

Variety  of  Fabrics.—  The  American  textile 
mills  now  supply  practically  every  variety  of 
fabric  made  in  the  world,  with  the  exception  of 
linens  and  the  very  finest  grades  of  other 
fabrics.  Great  sums  of  money  have  from  time 
to  time  been  invested  by  daring  manufacturers 
in  constructing  plants  for  the  manufacture  of 
linen  fabrics.  The  result  has  often  been  dis- 
appointment and  failure.  These  obstacles  are 
climatic  in  the  first  instance,  flax  being  a  fibre 
which  requires  more  moisture  than  any  other 
for  its  successful  manipulation.  Again,  there 
is  difficulty  in  obtaining  a  home  supply  of  suit- 
able raw  material.  Years  of  high  protection 
have  failed  to  persuade  the  American  farmer 
into  growing  flax  for  fibre.  The  history  of  the 
linen  manufacture  in  other  countries  seems  to 
establish  the  fact  that  it  is  the  one  textile  manu- 
facture likely  to   remain  segregated  in  a   few 
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localities  like  Holland  and  Ireland,  where  tin* 
lihre  is  grown  on  the  spot,  where  the  climate  is 
peculiarly  adapted  and  where  the  help  has  ac- 
(piiied  an  experiness  Imrn  of  generations  of 
experience.  Moreover,  linen  i>  the  one  textile 
the  coti sum])! ion  of  which  has  not  appreciably 
increased  with  the  g rowing  perfection  of  textile 
machinery.  The  other  rilircs,  less  difficult  to 
handle,  more  sii>ceplihle  to  cheap  manipulation, 
continually  encroach  ujioti  its  u>es. 

Silk  Industry. —  Perhaps  the  most  striking 
contrast  to  our  experience  with  linen  is  that 
afforded  hy  the  silk  manufacture.  At  first  sight 
it  would  appear  that  this  must  he  the  particular 
textile  industry  which  could  not  flourish  in 
America.  Since  last  century's  whirlwind  of 
speculative  mania  to  cultivate  the  silkworm 
which  swept  New  Kngland  in  the  thirties,  and 
wrecked  the  fortunes  of  many  too  credulous 
farmers,  we  have  settled  down  to  the  convic- 
tion that  America  cannot  grow  raw  silk  in  com- 
petition with  China,  Japan  and  Italy.  More- 
oxer,  the  silk  manufacture,  like  the  linen,  has 
ahvavs  heeii  highlv  specialized  and  localized. 
The  city  of  l.\ons.  in  France,  had  well  uigh 
monopolized  the  manufacture,  so  far  as  it  had 
escaped  from  the  hand  processes  of  the  Hastcrn 


grain  dress  silks  was  then  started,  and  at 
present    time    hrocaded    silks    and    satin* 
manufactured   on   a   large   scale;    indeed 
is   no    form   of    fabric   into    which    silk 
which   is   not   now   produced   in   great  ' 
I". specially  noteworthy  has  hcen  the  re» 
velopment   in   the  manufacture  of   silk  y 
and  all  varieties  of  upholstery  goods.   The 
of  home-made  silk  goods  was  in  1880  just  *& 
equal    to  the    foreign   value   of    the  goods 
ported.     In  1890  the  product  had  so  grown  i 
it  was  nearly  douhle  the  value  of  the  imps 
and  more  than  douhle  the  value  of  the  pr 
in  1SS0.     During  the  next  decade  the  rate  oi 
crease  was  accelerated.    In  Patcrson  is 
est  silk-rihlton  mill  in  the  world.     Am 
in  that  city,  an  outgrowth  of  the  little  .       u> 
ated  hy  John  Kyle,  covers  an  acre  anu  *  fc 
and  can  nowhere  he  surpassed  for  size  or  o 
pleteness  of  equipment.     See   Silk  amp  S 
Isms  iky     (History    of    the    Industry   m 
L'niied  States). 

The  consumption  of  raw  silk  in  recent  w 
is   as    follows    (in   pounds) :    1914.  2*fl£l 
1909.    17.720306;    1904.   11,372.783;   \9      %* 
770.     Statistics  of  the  silk   industry  are 
helow : 
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nations.  The  skill  and  taste  of  generations 
ha\e  heen  concentrated  upon  the  production  at 
these  centres  of  fabrics  which  in  heatity  of 
design,  in  richness  of  coloring,  in  delicacy  of 
workmanship,  alone  among  the  fabrics  made  hy 
modern  machinery,  rixal  the  splendors  of 
tntdia-val  textile  art.  Knglaud  has  for  centuries 
struggled  in  vain  to  place  her  silk  manufac- 
ture on  equal  terms  with  it.  Xe\ertheless  we 
haw  huilt  up  in  America,  in  the  last  45  years, 
a  silk  industry  which  among  machine-using 
nation^  i>  second  only  to  that  of  France,  and 
is  to-day  supplying  our  people  with  the  hulk 
of  the  silken  fabrics  consumed  hy  them.  Wr 
owe  ill?*-  great  achicwmmi  largely  to  the  energy 
and  the  genius  of  the  Cheney  family,  father 
and  sons  nf  South  M.uiclu-sur,  Conn.  The 
I  'In  ur\  s  1m  v-au  the  manufacture  of  spun  silk 
m  arly  half  a  wnmry  ago.  About  the  same 
i*me.  John  K\le.  Mtir.etimes  called  the  father 
of  the  Ameri«  an  silU  industry,  had  become 
siipeiirieiidcnt  of  a  ItMir  -ilk  mill  in  Patcrson, 
N  J  .  which  lie  afterward  purchased  and  gradu- 
ally <  r.larged.  \t  t"ir«r  -ewing  silks  only  were 
made,  dun  i:Mh>iix  w i  r  •  added,  and  in  1X42 
Mr.  K\!e  built  a  number  "f  Iimhiis  fur  silk 
jii  i'i •■•;•  ods  the  tirst  t  •  be  successfully  oper- 
.-.!<  d  in  Xmerii'a;  and  the  industry  in  nil  its 
branchi  s  has  sii.ee  dcwloped  so  rapidlv  there 
th.T  I'.i'er-oii.  which  calls  itself  the  Lyons  nf 
Anuri'.i.  :"W  .-c  i:pi<-s  ?.  this  industry  the 
*airc  n'vi  -n  t!m:  I-'.i1!  Ki\er  does  j..  the  co»- 
•■■:i  v..r.  *•'"  ic,,-'i  .i:d  Philadi  Iphi.t  to  the  wool 
fi-.i'-f  ■".-  ■:  ■::  •  lMi:ii:-  ;he  <i\il  \\  ;\r  the  high 
ifu:ii  -,::,:,!!a,ei!  the  -ilk  industry  and  diversi- 
fy •!    :■-    product      The    making    of    plain    gros- 


$210,072,000 
I5J.15K.OUII, 


$47,100,000 
JR. 570. 000 


Coit  of 
material 


$144,442,000, 
106.912.000 


Other  important  statistics  in  the  silk  indn 
are  the  following:    Amounts  of  spindles  in 
Throwing    (raw    silk)    in    1914.    fi77.9nD;   i 
nJ7,5o5;   1904,  624.6H6;   1899.  442.410.    Vfin 
and  Ttvistinq  in  1914.  2.023.491  ;  1909.  1.647. 
.S>iuniNj/  of  Spun  Silk  in   1914.   107ZM;  1 
130.547.      Thrown   and   spun   silk   in    IW 
1K«W    amounted    respectively    to   $1,394,030 
$1,213,493. 

looms  1914  1909         1904        I 

40  inchi*  or  tan    ....  26.431  2ft. 426 'i 

Over  40  if.,  hes 44.549  .15. 214  •  50.449    M 

Vtlvet 2.524        1.196 

Ri!»'».n      11.554  10.570 

J:n'<Iiiar>l  lfi"ni8 6.826       R.9R5 

Cotton.-    In  the  textile  industry  King  Co 
still    maintains    supremacy.     And    the    l"« 
States  holds  a  proud  position  among  her 
low -nations.      The     industry     has     show 
marvelous    growth    in    the    last    quarter  o 
century,    hut    the   centres   of    production  I 
shown    frequent    reduction    of    output  in  b 
vidua!  mills  while  collectively  the  ad' 
heen  aggressively  steady.  The  first  couuu 
were  in   Nrew   England  hut   hy   1860  the 
try    had    spread    into    scattered    sections 
shown  }>v  the  following  tahle  which  gives 
Kngland  52  per  cent  of  establishments       I 
per  cent   of  spindles: 

Co  11  ON     M\NTKACTfRES    iSftO. 

<'<>it->n  wml  V 

l  sT\m  isiiMKsrs  n  iritr.i|«         Spinitk*         ■       t 

Ni-.v  K-:.v."  ».  s:.»       »»i.7o«  nnn    j.nno.ntfO  I 
\fnMii  si.,:,v  sin       K7.ioo.mio    i.ono.ooo    .^ 

S'Uth.  ISO  41.0  Ml. Oi10         J00.000      • 

Wut, ::  ;. ow. ooo        40.000     1 
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New  England  industry  was  centralized 
sachusetts  and  Rhode  Island  and  fac- 
/cre  grouped  largely  at  Providence,  Fall 
nd  Lowell  with  Manchester,  N.  H.,  also 
mt  and  Philadelphia  the  largest  cotton 


A  general  survey  of  the  progress  of  the 
United  States  in  its  cotton  industry  is  best 
told  by  the  statistics.  Thus  we  have  for  woven 
goods  in  square  yards  and  values  the  follow- 
ing figures:* 


rds. 


1899 


4.485,605,418 
$239,668,011 


1904 


5.056,779,590 
$317,539,626 


1909 


6,267,561,279 
$447,167,319 


1914 


6.810,712,349 
$488,728,054 


zturing  city.  This  before  the  Civil 
The  general  technical  growth  up  to 
s  been  briefly  given  above  (more  de- 
machinery  can  be  found  under  title 
with  its  greatly  improved  machinery 
ns  thus  allowing  larger  output  per  man 
higher  wages,  and  competition  with 
in  imports.  But  the  radical  changes 
lg  in  the  industry  are  shown  by  the 
it  New  England's  570  establishments  in 
id  fallen  to  308  in  1905,  though  the 
of  spindles  had  increased  from  3,859,- 
13,911,000  in  those  years  from  the 
y  of  the  smaller  factories  to  lose  ground 
•  rapid  growth  of  the  more  prominent 
fhly  capitalized  mills.  Then  came  the 
mushroom-like  growth  of  the  Southern 
nd  the  Northern  cotton-mill  owners 
that  their  industry  was  threatened  by 
ipeting  field  with  its  low-priced  labor. 
890  to  1905  we  get  the  following  statis- 
ch  show  that  the  advance  of  the  North- 
ustry  maintained  a  healthy  advance: 

Value  of  Product. 


1890 

$24,925,000 

>rd...  8.185.000 

19.789.000 

rr.  ...  10.957.000 
3.955.000 

6.047.000 


1900 

$29,286,000 

16.748.000 

17.046.000 

11.723.000 

5.635.000 

8.151.000 


1905 

$32,538,000 
22.412.000 
19.384.000 
14.366.000 
10.099.000 
5.745,000 


2.748.000    4.593.000    6,141.000 


and.  .  $181,112,000  $191,690,000  S224.072.0OO 


number  of  establishments  in  the  South- 
tes  in  1860  was  165 ;  by  1900.  550  and  of 
rger  size  ;  and  the  table  following  shows 
raordinary  growth   to    1910: 


Other  interesting  figures  are :  The  cotton 
consumption  in  the  textile  mills  in  pounds : 

1914 2,679,934,778 

1909 2,465.225,572 

1904 1 ,981 ,804,446 

1899 1 ,923,704,600 

Cotton  manufactures  in  1914  were  valued  at 
$701,300,933;  in  1909  at  $628,391313;  1904  at 
$450,467,704;  1899,  $339,200,320.  The  equip- 
ment of  spindles  producing  the  above  output 
was  in  1914,  30,887,489;  1909,  27,425,608;  1904, 
23,195,143;  1899,  19.050,952.  These  were  used 
on  the  following  number  of  looms  (all  classes) : 
1914,  676,661;  1909,  665,049;  1904,  559,296; 
1899,  455,752. 

Improved  Spinning. —  The  improvements  in 
spinning  have  been  so  rapid  since  1870  that 
most  of  our  large  corporations  have  teen  com- 
pelled to#  replace  their  spinning- frames  two 
or  three  times  in  that  interval.  A  similar  state- 
ment can  be  made  regarding  no  other  branch 
of  textile  manufacture;  and  it  is  probably  true 
that  if  the  American  woolen  mills  had  been 
forced,  as  the  cotton  mills  have  been,  to 
abandon  machinery  as  soon  as  it  became  in 
any  degree  obsolete,  their  ability  to  face  foreign 
competition  would  be  more  nearly  in  keeping 
with  that  shown  by  our  cotton  manufacturers. 

Large  Corporations.— The  conditions  here 
narrated  have  thrown  the  cotton  manufacture 
more  and  more  into  the  hands  of  large  cor- 
porations, which  now  almost  universally  con- 
duct it.  The  wool  manufacture,  on  the  other 
hand,  while  it  numbers  some  of  the  greatest 
corporations  in  the  land,  is  still  largely  in  the 
hands  of  individuals  and  partnerships,  and  the 
bulk  of  the  mills   are  comparativelv  small   in 
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14 

49 

40 

16 

16 

8 

R 

2 

11 


164 


145 
292 
139 
61 
29 
14 
19 
16 
16 


Spindles 


1830 


82.000 
92,000 
199,000 
49.000 
36.000 
44.000 
19.000 
3.000 
37,000 


731 


561.000 


1910 


Looms 


4.019 
3,174 
1.939 
947 
293 
329 
177 
112 
241 


.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 


11.231.000 


1880 

1910 

1.700 

88.427 

1.800 

50.979 

4.500 

35.069 

900 

15.  RM 

800 

4.391 

1.300 

8,694 

600 

3.586 

100 

2.331 

600 

2.942 

12,300 

212,272 

product  of  the  Southern  mills  has  been 
roarse  yarn  and  cloth  while  the  North 
ntained  its  hold  on  the  finer  goods  and 
roduces  prrcat  output  of  coarse  goods. 


*  Not  including  lace,  tape,  webbing  and  "other  cotton 
products."  which  give  an  added  value  of  $44,186,551  for 
1914:  $36,936,969  for  1913;  $26,454*297  for  1904,  and  $25,- 
297.385  for  1903. 
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capacity.  The  more  recent  tendency  in  the 
wool  manufacture,  tor  obvious  reasons,  is 
strongly  in  the  direction  of  the  corporate  form 
of  management. 

Fine  Cottons.—  The  quantity  of  fine  cotton 
goods  made  in  Anu-ncan  mills  continues  to  he 
very  small  in  comparison  with  the  whole  pro- 
duction, and  in  the  hulk  oi  our  consumption  of 
this  class  of  cottons  is  still  imported.  So  there 
is  ample  room  remaining  for  further  develop- 
ment of  the  American  cotton  manufacture. 
Into  this  field  we  are  entering  with  character- 
istic Yankee  energy.  Within  comparatively 
few  years  mills  have  been  successfully  estab- 
lished in  Xcw  England  which  spin  yarns  as 
fine  as  Nos.  150  or  2H0;  and  there  are  mills  at 
New  Bedford,  Taunton  and  elsewhere  which 
make,  in  wonderful  variety,  fabrics  as  delicate 
in  texture  and  as  artistic  in  design  and  coloring 
as  any  which  reach  this  country  from  the 
machine-using  nations  of  Europe. 

Wool. —  The  range  of  products  made  in 
American  wool  factories  is  as  wide  as  the 
multiform  uses  to  which  this  most  valuable  of 
all  the  fibres  is  put.  They  divide  themselves 
naturally  into  four  great  groups,  leaving  the 
hosiery  and  knit  goods  out  of  the  classification : 
woolen  mills,  worsted  mills,  carpet  mills  and 
felting  mills.  There  arc  the  various  sub- 
classifications  of  spinning,  weaving,  dyeing  and 
finishing  mills,  although,  as  a  rule,  all  these 
separate  processes  of  the  manufacture  of  wool 
continue  to  be  carried  on  jointly  in  this  coun- 
try, as  the  related  parts  of  the  one  operation  of 
manufacturing. 


men  who  find  the  ultimate  market  for  all  :he 
specialists  who  have  been  thus  employed  upoa 
the  goods.  In  this  specialization  of  the  Af- 
ferent branches  of  the  work  exists  the  char- 
acteristic distinction  between  the  America 
and  the  foreign  textile  mills  of  to-da>.  In- 
vestigation appears  to  show  that  the  ringiiih 
method  is  far  superior  to  the  American,  and 
that  ultimately  we  must  gravitate  into  the 
former,  if  we  arc  to  cut  any  figure  in  com- 
petition for  the  world's  market.  The  manufac- 
turer who  devotes  his  whole  energies  tu  ott 
particular  thing,  and  studies  to  do  that  one 
thing  as  cheaply  and  as  well  as  it  can  be  di-re, 
can  do  it  better  and  more  cheaply  than  the 
manufacturer  who  is  doing  half  a  dozen  differ- 
ent things  at  the  same  time.  This  is  not  a 
theoretical  deduction,  but  an  axiom  founded 
upon  prolonged  experiment  and  experience. 
Bradford  manufacturers  who  have  tried  N-'l 
methods  say  there  is  always  a  gain  in  economy 
when  the  weaver  buvs  his  yarn*,  instead  A 
spinning  them  himself.  Obviously  the  Englith 
method  requires  a  smaller  investment  in  plant, 
secures  a  simpler  and  more  perfect  autonomy 
in  operation,  involves  less  waste  and  avoid* 
the  accumulation  of  superfluous  raw  materia! 
The  American  woolen  mill  was  evolved  fritn 
conditions  which  rendered  specialization  orig- 
inally impossible.  It  was  situated  in  some 
isolated  spot,  drawn  thither  by  a  superior 
water  power,  with  no  railroad  to  faci!ita:e 
quick  transportation,  and  was  necessarily  a  com- 
plete mechanical  entity,  however  crude  i:i 
machinery.     In  a  word,  it  must  perform  under 


Wool    Manitfacti'rrs.    iNCLrmxn    Worsthps.    Felts.  Carpets,  Etc. 


Numttrr  nf  establishments 

Prrsnna  engnKrri      

Waffr-cariMTS 

Capita]  .    .    . 

\Vagrs  .  ... 

(V«t  of  material 

Value  nf  prixluct  .    . 

Manufactured  pnxluct 


1914 


979 

20J.716 

195 . 285 

$407,699.29.1 

9J.J57.8HO 
29H.06J.49H 
461.  249  .Ml.) 


1909 


1.124 

209. KM2 

202.029 

S506.2O5.5K4 

R7. 062. 669 

.122.  44 1. 04.1 

507.166.710 


1904 


189* 


1.213 

186.699 

186.699 

$.170,861,691 

70. 797. 524  I 

242.561  .OQft 

J80.9ll.0Oj 


502. 85 7. J JJ  I   552.50J.710  I   48J.526.095 


1.414 
164  :u 
I64.7U 

SJio.i*  ;* 

57. 9U  M" 

i8i.i5«  ir 

296. 900. 4M 
394.  J*  Kl 


Specialization.-  In  the  wool  manufacture, 
as  in  the  cotton  ami  silk  manufacture,  we  have 
many  establishments  which,  in  completeness  of 
structure,  in  per  feet  inn  uf  machinery,  in  all  the 
details  of  mechanical  equipment,  and  in  sagac- 
ity of  management,  ;ire  nowhere  in  the  world 
surpassed.  Indeed,  it  is  only  in  this  country 
that  we  find,  on  a  very  large  scale,  textile  mills 
in  which  are  performed  all  the  separate 
process^  for  the  manufacture  ot  treat  varie- 
ties i if  goods.  KNcwhere  thev  have  learned 
that  the  greatest  economy  ami  the  hest  practical 
testilts  are  secured  bv  specializing  the  procc-ses. 
Thus  in  Bradford.  Knglaud.  are  enormous  es- 
tablishments which  do  nothing  hut  o»mh  wool 
into  tops,  either  on  commission  or  for  sale. 
Other  great  mills  do  nothing  hut  spin  tops  into 
\arn.  and  generally  they  confine  their  opera- 
tions to  a  limited  variety  nf  varus.  Still  others. 
buying  their  yarn,  devote  themselves  <\clusi\elv 
to  weaving  And.  finally,  a  fourth  class  of 
establishments  take  the  woven  goods  and  dve 
and  finish  them  f-  r  the  merchants,  who  arc  the 


one  roof  all  the  processes  necessary  to  convert 
the  griasy  wool  into  the  finished  cloth  ready 
for  the  market.  Thus  there  sprang  up  all  ever 
the  country  little  woolen  mills,  each  one  ir.Jt; 
pendent  in  itself;  as  the  country  grew  >omc  o: 
these  little  mills  became  large  mills;  other 
large  mills  grew  up  beside  them;  gradually 
grew  centres  in  which  the  wool  manufacture 
predominatcl;  but  conditions  were  long  in  ip; 
pea  ring  which  tended  to  that  specialisation  of 
processes  which  has  marked  ihe  English  method 
from  the  very  introduction  of  automatic 
machinery.  It  followed  that  the  American  buO- 
owner,  even  of  a  small  mill,  was  compelled  to 
make  a  variety  of  goods,  in  order  to  u*e  Vf 
advantage 'tisly  all  the  grades  of  material  whicli 
i/rew  oin  i  if  the  sorting  of  hi*  wool  NaturalW 
he  could  not  produce  a  variety  of  product*  a* 
cheaplv  and  as  successfully  as  he  could  h«* 
n  inufa*  tured  <>ne  particular  line  upon  vkicfc 
bis  whole  attention  was  centred.  These  habiu 
•  if  manufacturing,  forced  upon  us  originally  bj 
rhe  l«gic  of   :ho  situation,  are  tenacious.    *• 
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en  slowly  breaking  away  from  them, 
nil  be  years  yet  before  it  is  possible 
outgrow  them.  In  Philadelphia,  which 
rgest  centre  of  wool  manufacture,  the 
of  the  evolution  is  very  perceptible, 
they  have  top-makers,  yarn-makers, 
d  finishers,  who  do  nothing  else.  Ana 
It  is  apparent  in  the  large  number  of 


the  home  market,  and  of  which  their  production 
has  been  enormous.  Many  of  these  goods  are 
woven  upon  a  cotton  warp,  and  into  some  of 
them  enters  more  or  less  of  the  revamped 
wool  known  as  •shoddy.*  We  have  much  to 
learn,  however,  in  the  handling  of  this  class 
of  materials,  before  we  shall  equal  the 
pertness  of  foreign  manufacturers. 


ex- 


Woolen  Goods. 


YEAR 


Establish- 
ments 


Wage- 
earners 


501 
587 
792 
1.035 
1.311 
1.990 
2.891 
1.559 


49,165 
52,180 
72,747 
68.893 
76,915 
86,504 
80,053 
39.252 


Capital 


$107,872,000 

120,320.000 

140.302,000 

124.386.000 

130.990,000 

96,096,000 

98.824,000 

28.119,000 


Wages 


$24,204,000 
22.575,000 
28,828.000 
24.757,000 
26,139,000 
25.836.000 
26.878,000 


Cost  of 
material 


$63,696,000 
65.652.000 
87,831,000 
71,012.000 
82,270,000 

100.846,000 
96,433.000 


Value  of 
product 


$103,816,000 
107,119.000 
142,197,000 
118,430.000 
133,578,000 
160,607,000 
61.895.000 


anufacturers  in  that  city.  The  small 
of  capital  required  to  equip  a  little 
ed  permits  enterprising  supcrintend- 
l  operatives  to  start  in  business  for 
cs.  The  comparative  cheapness  of  pro- 
mder  such  conditions  enables  them  to 
ir  own  against  the  big  establishments 
mited  capital  at  their  back. 
lean  Woolen  Specialties. —  The  bulk 
small    wool    manufacturing    establish- 

thc  United  States  are  woolen  mills 
as  distinguished  from  worsted  mills, 
•iceable  that  the  number  and  product 
woolen  mills  decrease  from  census  to 
s  the  worsted  manufacture  gets  more 
tablished  here,  and  the  more  popular 

fabric  comes  into  wider  use.  But 
;  certain  lines  of  woolen  goods  in  the 
:ure    of    which    American    mills    have 

world-wide  pre-eminence.  Prominent 
lem  are  flannels  and  blankets  of  every 
td  variety.  The  American  wools  are 
/  suited  for  these  goods,  and  for  many 
it  our  American  mills  have  practically 
the  home  market.  Other  mills  make 
ty  of  woolen  dress  goods  for  ladies' 
th  equal  success.  The  bulk  of  our 
nills  are,  however,  engaged  upon   the 


Worsteds. —  The  worsted  manufacture  was 
late  in  getting  lodgment  in  the  United  States 
and  has  been  slow  in  assuming  proportions  com- 
mensurate with  its  importance  abroad.  Early 
in  the  forties  there  were  two  or  three  large 
worsted  mills  erected  in  New  England  for  the 
production  of  worsted  fabrics  or  stuff  goods 
for  women's  wear;  but  the  manufacturer  made 
little  headway  until  after  the  close  of  the  Civil 
War,  and  it  was  not  until  about  1870  that  we 
began  making  men's  wear  worsted  goods. 
Since  then  the  development  of  the  manufacture 
along  both  lines  has  been  phenomenal.  In  the 
manufacture  of  fine  men's  wear  goods,  both  in 
woolens  and  worsted,  a  few  American  mills 
have  been  equally  successful ;  their  products 
sell  side  by  side  with  the  best  makes  of  foreign 
goods.  Another  obstacle  is  the  high  cost  of 
labor,  which  counts  more  strongly  in  fine  wool 
goods  than  in  the  cheaper  grades  or  in  cottons 
and  silks,  because  of  the  much  greater  care  and 
skill  and  labor  that  must  be  bestowed  upon 
their  finishing.  Woolen  goods  are  from  carded 
wool,  worsted  from  combed  wool.  The  popu- 
larity shown  to  worsteds  has  resulted  in  a  great 
growth  in  that  class  of  goods,  checking  the 
advance  of  the  manufacture  of  woolen  goods 
as  is  shown  by  the  following  tables: 


Worsted  Goods. 

BAR 

Establishments 

Wage-earners 

Capital 

Wages 

Cost  of 

material 

Value  of 
product 

298 
324 
226 
186 
76 
102 

109.527 
111.012 
69.251 
67,008 
18.803 
12,920 
2.378 

$281,781,000 

295.058.000 

162,465,000 

132.168,000 

20,374.000 

10.086,000 

3.230,000 

$51,749,000 

47,152.000 

26,270.000 

77.075.000 

5.683.000 

4.369.000 

544,000 

$182,801,000 

207.787.000 

109.658.000 

120.314.000 

22.014.000. 

14.308,000 

2.443.000 

$92,897,000 

104.837.000 

56.087.000 

43.239.000 

11.536.000 

7,782,000 

1.258.000 

::::.. 

3 

tire  of  cloths  for  the  million  —  cassi- 
eavers,  satinets,  cheviots,  etc.,  the 
grades  which  enter  into  the  consump- 
le  wholesale  clothing  houses,  goods  in 
ider  the  weight  duties  of  recent  tariff's, 
trican   manufacturers   have  controlled 


Felted  Wool—  The  manufacture  of  felted 
wool  is  comparatively  small  here  and  elsewhere 
and  the  importations  are  comparatively  insig- 
nificant in  volume. '  Felted  wool  was  the  earliest 
form  into  which  this  fibre  was  manufactured, 
the  primitive  races  discovering,  before  they  had 
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learned  to  spin  and  weave,  lhat  peculiar  char- 
acteristic of  wool  which  causes  it  to  mat  to- 
gether, by  the  application  of  heat,  moisture  and 
pressure,  into  a  firm  and  smooth  texture,  sus- 
ceptible of  a  great  variety  <  f  uses.  Modern 
machinery  has  utilized  this  peculiarity  for  many 
purposes  which,  while  limited,  are  economically 
important.  Tablecloths  and  door  coverings, 
and  hats  for  men's  and  women's  wear,  are  the 
most  ordinary;  1ml  they  art*  also  used  for 
shoe  linings  sheathing  materials,  polishing  pur- 
poses, etc.  The  hat  manufacture,  formerly 
confined  to  wool  for  its  raw  material,  has 
found  that  fur  is  better  suited  for  this  use; 
and  the  processes  of  manufacture  are  so  differ- 
ent from  those  employed  in  spinning  and 
weaving  mills  that  the  hat-manufacturing  es- 
tablishments, in  which  the  United  Slates  has 
always  been  prc-cmtiutit,  are  not  ordinarily 
classed  among  the  textile  mills. 

Carpets.-  Perhaps  our  most  notable  achievc- 


the  base  of  all  the  power-loom  carpet-i 
now  done  in  Kurope.  Subsequent  inventory 
have  greatly  improved  them  and  have  adM 
new  inventions,  such  as  those  for  weavnf 
Axminsters  and  Smyrna  rugs.  By  their  rial 
and  enterprise  the  American  carpet  manufac- 
turers have  not  only  retained  the  control  of 
their  own  market,  except  in  the  matter  of  tk 
Kastcrn  hand-made  rugs,  hut  they  have  in  son* 
instances  successfully  forced  their  prodnrj 
upon  the  European  markets. 

In  1<>14  there  were  97  establishments  in  the 
United   States  producing  carpets  and  rup  of 
other    than    rags,    keeping   33,100   persons  en- 
gaged; the  wage-earners  numbered  31 JW  and 
were  paid  $14,715,615.     Capital   employed  wh 
$85,153,828.     Jute  carpets  and  rugs  were 
to  the  added  value  of  $1,172,257.     Rag 
produced    had    a    value    of    $2,786,439. 
growth  of  the  industry  is   shown  by  the  iu- 
lowing    figures : 


CarjH't:;  a:i«l  runs  (i»thcr  than  ran) 

Square  yar-!s      

Valui*    

S;-iT;  IK-s 

Spinning  t:.u!i*        

S:nm.ir.>>  frame    

!)•  milling  anil  twining 

Carju-t  u'u!  ruif  Wins 

P'lwrr 

Han.I 


66.. WO,  274 
$64,683,322 

102.238 
110.090 

34 .  434 

9.821 
31 


men t  in  the  textile  line  has*  been  in  the  carpet 
manufacture.  Hexoiid  question  the  I'nited 
Stales  i>  the  greatest  carpel-tnamifacturiiig  na- 
tion in  the  world;  if  we  leave  out  of  account 
the  hand-loom  productions  of  the  Kastern 
countries  we  excel  all  others  not  only  in  the 
quantity  of  our  production,  but  in  the  variety 
of  our  carpets,  in  the  excellence  of  design  and 
workmanship,  and  in  general  adaptability  to 
popular  needs.  The  production  includes  two- 
ply  and  three-ply  ingrains.  Hrtis-els,  moqucttes, 
tapestries,  velvets.  Smyrnas  and  the  highest 
grades  of  Axminsters  and  Aiihussoii*.  The 
annual  consumption  of  this  product  by  the 
American  people  begins  to  approach  llX),0(X),00U 
square  yards.  The  popular  riasnii  u^iiMied  for 
this  unique  development  is  the  general  pros- 
perity of  our  people,  the  high  wages  earned 
permitting  families  of  all  grade*  of  life  to 
indulge  in  the  luxury  of  ilo«  r  coverings  to  an 
extent  elsewhere  unknown.  Stimulated  by  the 
lucrative  market  thus  uttered.  American  manu- 
factures  have  made  larger  and  more  important 
contributions  to  the  mechanism  of  the  carpel 
manufacture  than  those  of  all  othir  nations 
combined.  The  real  development  of  the  ma- 
chine industry  dales  from  the  Mien  s-ful  ap- 
plication i if  power  to  the  weaving  of  umrain 
camel**  by  :he  late  Era*tu>  II.  Ilim-low  in  1N44. 
Subsequently  he  invented  Jacquard  looms  fnr 
weaxing  l»rus>els  and  Wiliuns.  which  produced 
carpets  pronounced  by  the  jury  at  the  London 
!■  \TM.siiinn  of  1  S3 1  to  be  "better  and  more  per- 
fectly woxrn  than  any  hand -lor  in  carpi  ts  that 
b.ive  e\ir  c  nn  nndi  r  the  in.fice  of  the  jurv  " 
\  stil]  later  um-utinu  of  Piiyelow's  was  for 
wea\:n'J  tap<  -tv  carpets.     His  inventions  are  at 


81.218.881 
$66,966,338 

94.798 

116.674 

40.624 

11.796 
207 


1 


82.670.  MS 
156.861.775 

211. 131 
44.016 

13.833 


74.414  4* 
HJ.5S1.UI 

167.  d 
4MB 

U 


Hosiery  and  Knit  Goods.— In  one  o 
branch  of  the  textile  industry  progress  in 
I'nited  States  has  outstripped  the  world  — 
hosiery    and    knit -goods    manufacture.      Mvu 
machine-made  knitted  goods  arc  turned  out  u- 
uually   here   than   in   all   other   countries  c 
bined.     The  explanation  is  somewhat  the  s 
as   in  the  case  of  carpets.     Our  people  *«* 
more  underwear  than  other  people ;  they  are  art 
only  obliged  to  wear  more  for  climatic  reason. 
but  they  can  afford  to  wear  more;  and  the  m* 
eral  desire  for  personal  comfort  in  wearing 
parel  results  in  an  enormous  distribution  oi 
products  of  these  mills.    The  beginnings  of 
industry  are  well  within  the  lifetime  nf 
manufacturers  still  living.     L'ntil  1832 
ting  of  socks  and  stockings  remained  muSu?  • 
household  industry  —  the  only  form  of  textile 
work  which  the  machine  had  not  wrested  from 
the   housewife.     In   that  year   Egbert  Embers 
successfully  applied  the  principle  of  knitting  by 
power,  at  (ohocs.  X.  Y.    His  machine  was  so* 
plv  the  square  stocking-frame  of  William  La 
adapted  to  power.     From  that  adaptation 
a    revolution   in   underwear,   which   had 
<  u-ly  consisted  wholly  of  flannel,  fashioned 
sewed    at    home,    according    to    the    indiridal 
needs.      The    revolution    gathered    momentsa 
gradually,  as  invention  after  invention  —  almc< 
all  of  American  origin  —  perfected  the  kmtnaf- 
machine;  but  once  the  new  industry'  was  fairb 
and  firmly  established,  it  spread  with  anacaj 
rapid: ty     The  great  variety  of  goods  nude  fa- 
cilitate the  tendency,  peculiar  to  this  industry 
toward    the    building    of    comparatively  saw 
mills,    tequirini'  but   moderate   capital;  ud  f. 
happens  in  consequence  that  these  mills  spriaf 
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over  the  country  and  can  now  be  found 
■|y  every  State.  Many  of  them  employ 
tton  as  a  raw  material ;  others  use  chiefly 
and  still  others  manufacture  what  are 
as  merino  knit  goods  or  mixed  goods  — 
mixed  with  wool  in  proportions  varying 
0  to  75  and  90  per  cent  of  cotton,  ac- 
f  to  the  particular  market  sought.    The 


ever  since,  as  the  statistics  show.  One  draw- 
back has  been  the  difficulty  of  getting  the 
American  agriculturist  to  grow  a  flax  crop, 
in  spite  of  placing  a  high  tariff  on  the  raw 
stuff  to  tempt  the  grower.  Matters  have,  how- 
ever changed  considerably  already,  the  industry 
has  obtained  a  Arm  foothold  and  the  statistics 
show  steady  growth. 


Knit  Goods. 


YXAR 

Establishments 

Wage- 
earners 

Capital 

Wages 

Cost  of 
material 

Value  of 
product 

f  1914.. 

1.491 

150. 145 

$215,357,000 

$59,605,000 

$146,291,000 

$111,750,000 

1909.. 

1.264 

128,708 

162,855.000 

44,527,000 

109,416.000 

89.156.000 

1904.. 

1.079 

103.715 

106,663.000 

31.536.000 

76,594.000 

59.964,000 

achines 

1899.. 

921 

83.387 

81.861.000 

24.358.000 

51.072.000 

44,411.000 

1889.. 

796 

59.588 

50.608,000 

16.578.000 

35.862.000 

31.379.000 

. 

1879.. 

359 

28.885 

15.579.000 

6.701,000 

15.211.000 

13,956,000 

1914.. 

131 

375 

469.000 

153,000 

872.000 

476.000 

1909.. 

110 

567 

786.000 

214.000 

1.572,000 

747,000 

achines 

1904.. 

65 

377 

280.000 

79.000 

518,000 

323.000 

1899.. 

85 

304 

205.000 

76,000 

351.000 

288.000 

t 1879.. 

39 

1,814 

153.000 

138.000* 

447.000 

208,000 

:y  to  the  larger  use  of  cotton  in  these 
is  perceptible,  not  necessarily  because  of 
cheapness  or  a  desire  to  adulterate,  but 
j  the  liability  of  wool  to  shrink,  and  its 
ve  warmth,  lead  many  to  prefer  under- 
Us  in  which  cotton  is  an  equal  or  pre- 
iting  material.  In  1858  E.  E.  Kilbourne 
d  a  machine  for  automatically  knitting 
ihioned  underwear ;  and  this  machine  has 
Ily  wrought  a  second  revolution  in  the 
y.  The  amount  of  hand  labor  now  done 
ced  to  the  minimum  —  to  the  mere  sew- 
of  buttons,  so  to  speak. 


Statistics. —  The  value  of  all  textile  products 
in  the  United  States  for  1850  was  $128,769,971 
and  this  had  increased  to  $931,494,566  in  1900. 
The  census  report  for  1900  shows  the  fol- 
lowing: 

The  number  of  cotton  spindles  in  operation 
in  1900  was  19,008,352,  as  compared  with  14,- 
188,103  in  1890,  and  10,653,435  in  1880.  This 
striking  increase  is  due  in  a  large  measure  to 
the  wonderful  growth  of  the  industry  in  the 
South  since  1880,  as  before  that  date  the  cotton 
manufacturing  industry  existed  there  only  on  a 
most  restricted  scale.    In  fact,  the  growth  of 


Linens. 


TEAR 

Establishments 

Wage- 
earners 

Capital 

1 

Wages 

Cost  of 
material 

• 
Value  of 
product 

21 
15 
15 
18 
5 
6 
10 
11 

3.567 
3.573 
3,811 
3.283 
1.940 
1,414 
1,746 
689 

$8,810,000 
7.457.000 
6.294.000 
5,689.000 
2,734,000 

907,000 
2,325.000 

840.000 

$1,386,000 

1.213,000 

1.325.000 

1,037.000 

528.000 

384.000 

424.000 

134.000 

$4,289,000 
3.967,000 
3.741.000 
2.551.000 
1.595.000 
1.132.000 
1.121.000 
388,000 

$6,960,000 
6.385.000 
5.856.000 
4.368.000 
2.880.000 
1.892.000 
2  179  noo 



840.000 

ens. —  The  line  of  textiles  which  has 
the  greatest  obstruction  in  the  United 
to  advance  has  been  linens.  The  finan- 
ndition  of  this  branch  was  unremuner- 
nd  its  output,  till  1890,  when  the  manu- 
of  the  flax  product  took  on  new  energy, 
>minal.     But  it  has  maintained  headway 


the  industry  in  the  South  may  be  regarded  as 
the  one  great  fact  in  its  history  during  the  past 
decade.  It  has  been  fairly  continuous  and  re- 
markably steady. 

The  totals  of  manufactures  in  the  United 
States  products,  etc.,  in  the  textile  industries 
follow : 


YBAR 

Establishments 

Wage- 
earners 

Capital 

Wages 

Cost  of 
material 

Value  of 
product 

22.995 
21.723 
17.042 
17,647 

1.496.644 
1.438.446 
1.156.305 
1,022.123 

$2,810,848,000 
2.488.463.000 
1.744.169,000 
1.340,634.000 

• 

$672,351,000 
592.261,000 
419.842,000 
341.652.000 

• 

$1,993,058,000 

1,745,516.000 

1,246.562,000 

894.846.000 

$3,414,615 
3.060.199 
2.147.441 
1.628.606 
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The  extraordinary  growth  of  the  exports 
of  textiles  from  the  United  States  of  America 
is  shown  in  the  following  tabic: 


Trade  Schools. —  In  the  centres  where  the 
textile  industry  has  grown  to  he  the  predomi- 
nating commercial  factor  the  necessity  of  hat- 


Silk,  manufacture*  «•! 
Cuttnn.  manufactures  i>f : 

Clnth 

Knit  K"o<ls 

Woolens: 

Carpets 


1908 


$720.3*8 

14.268,084 
1.482.751 

6.1.074 


1912 


The  wonderful  strides  given  in  these  fig- 
ures for  1916-18.  of  course,  reflect  the  conse- 
quences of  the  war  cutting  off  Kurope  from  her 
exports  and  the  consequent  enormous  increase 
of  our  products  in  demand  from  South  Amer- 
ica and  other   foreign   states. 

Future  Needs.-  The  American  textile  manu- 
facturers have  left  little  to  he  desired  in  the 
direction  of  cheapening  textile  products  with- 
out deteriorating  quality.  They  have  I  milt  and 
equipped  mills  which  rank  with  any  in  the 
world.  They  have  planted  on  this  continent 
machinery  enough  to  supply  all  the  textile 
wants  of  our  people,  except  in  a  comparatively 
few  lines  of  very  fine  fabric*.  They  have  man- 
aged  the^e  mills  with  rare  business  sagacity, 
and  as  a  rule  with  notable  financial  success. 
They  have  taken  one  specialty  after  another 
which  had  never  been  attempted  here,  and 
transported  its  manufacture  from  across  the 
water,  literally  inventing  anew  the  necessarv 
machinery,  as  in  the  case  of  braids  and  plush 
goods,  when  they  could  not  obtain  it  otherwise. 
They  have  taken  these  several  textile  indus- 
tries, which  have  bren  localized  and  specialized 
in  Kurope  for  generations,  and  in  less  than  a 
century  have  made  them  one  of  the  chief 
corner-stones  of  our  national  wealth.  They 
have  contributed  far  more  than  their  share  to 
the  mechanical  development  which  makes  the 
labor  of  a  single  operative  stand  for  that  of  a 
regiment  of  hand-workers  in  the  18th  century. 
They  have  fallen  short  only  in  contributing  to 
the  artistic  side  of  textile  industry.  They  have 
been  imitators  instead  of  originators  although 
there  are  among  them  many  striking  and  grati- 
fying exceptions  to  this  rule.  Hut  American- 
made  goods  do  not  bear,  gcneralh  speaking, 
any  distinctive  artistic  characteristics  which  dis- 
tinguish them  as  American-made:  and,  gener- 
ally speaking,  they  are  ulterior  in  this  respect 
to  the  hr*t  products  of  foreign  looms.  All  this 
is  natural  natural  to  a  new  country  in  which 
utility  everywhere  predominates  over  the  orna- 
mental. The  next  great  forward  step  in  our 
textile  manufacture*  must  be  in  the  artistic 
rather  than  the  mechanical  direction,  for  there 
we  recogni/r  ii>  \\  cakes:  point.  In  flu  design- 
ing of  pa»:t-ni-.  in  the  uv  ami  application  of 
dyes,  in  all  that  goes  to  impart  to  fabrics  the 
artistic  eKmeiit.  in  lift  the  manufacture  in'o  an 
art.  our  »i\»ile  mills  an-  ^lill  tar  I'mm  the  top 
of  tlie  ladder  TbN  deficiency  is  not  in  any 
M'lise  peiuliai  :«»  the  !i  xtilr  .industries.  It  is 
an  educati- u.ii  di  ticu  :»•  \  m  which  our  people 
as  a  win  It*  uiav  1-e  said  to  -dun-  It  is  inci- 
dtii'.il  to  a  crude  mutiny  nf  limited  facilities 
in  at!  ''.irec'ii.'K*  What  n«  a\>  to  be  dour  is  to 
"iipply    m»irr    facilities. 


$1,992,765 

31.388.998 
1.858,836 

57.152 


1914 

1916 

I9U 

$2,307,605 

28.844,627 
2,546.822 

$5,204,813 

46.38l.390 
20.546.822 

$t2.l«.7» 

103.414.  w: 
IS.iSJ.14i 

i 

ing  training  schools  for  operative  artisans  in 
recent  years  became  obvious  to  the  manufac- 
turers. With  the  increasing  size  of  the  in- 
dustrial establishments  labor  became  more 
specialized  and  operators  learned  nothing  of 
the  technique  outside  of  the  special  task  of 
tending  a  machine  or  some  other  single  re- 
stricted sphere  of  action,  quick  pace  being  the 
compass  of  the  individual  operative.  Europe 
had  long  since  filled  the  need  for  training  ex- 
pert artisans  in  all-round  textile  work  to  £1 
the  place  of  chemists,  designers,  dyen. 
machinists,  overseers,  superintendent*,  c: 
In  1872  the  Lowell  School  of  Practical  Design 
was  established.  The  Philadelphia  Textile 
School  was  incorporated  at  Philadelphia  hi 
1876  and  gives  a  three-year  course  in  all  the 
various  processes  connected  with  the  ntanu- 
facture  of  cotton,  wool  and  silk,  including 
chemistry,  dyeing  and  an  ingrain -carpet  course 
In  1872  the  Lowell  School  of  Practical  Desiea 
was  established  at  Boston,  and  in  1978  the 
Rhode  Island  School  for  Design  was  formed 
in  Providence,  R.  L,  to  teach  technical  design- 
ing for  the  textile  trade.  The  Lowell  Tettik 
School,  at  Lowell,  Mass.,  was  organized 
18%  to  teach  all  "the  branches  of  the  indus ... 
The  Xew  Bedford  Textile  School,  at  Xeir 
Bedford,  Mass.,  was  formed  in  1895  and 
opened  in  1899.  The  Fall  River  instiruaoa 
called  Bradford.  Durfec  Textile  School  was 
founded  in  1900.  The  Industrial  School  i! 
Lawrence  opened  in  1007  and  provide*  tbe 
workinvrmnn  with  a  practical  education  in  the 
textile  trade.  And  in  the  South  several  col- 
leges have  opened  textile  departments  such  a* 
Clemsou  College,  South  Carolina  (18°£).  the 
North  Carolina  College  of  Agriculture  and 
Mechanical  Arts,  the  (ieorgia  School  of 
Technology  (1899).  the  Mississippi  Ajrncui- 
tural  and  Mechanical  College  (1001)  and  the 
Agricultural  and  Mechanical  College  of  Teni 
(1905).  b'or  further  particulars  see  under 
Tkch  n  ir.\i.  Km1  CATION. 

Foreign  Textiles.—  J.  A.  Hunter,  a  Halifax 
expert,  said  in  1015:  "There  are  145.000.001 
spindles  in  the  world  spinninjRcotton:  56,000- 
000  are  in  Kngland.  11,500.000  in  Germany 
The  mule  or  intermittent  spinning  machine  a 
the  staple  producer  in  Kngland;  the  ring  frnat 
or  continuous  machine,  accounts  for  about  half 
the  spindle*  in  (icrmany.  ...  In  1907  Ger- 
main- had  an  outturn  of  cotton  varn  valued  U 
$157,500.0011.  the  British  production  SWjOOO- 
<HH>  ...  In  1907  (according  to  the  1907  cen- 
sus) (,reat  Britain  wove  307,000,000  yanii 
widen  cloth,  (iermany  270.000.000  yards.  TV 
mub  is  iiMil  in  spinning  finer  yarns  and  the 
knglish.  making  fine  goods,  use  more 
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n  1909  England  used  39,000,000  mule 
is  against  7,900,000  ring  spindles.*  In 
Duntry  spinning  and  weaving  are  gen- 
products  of  different  mills  whereas  the 
rocesses  are  generally  combined  in  the 
States  mills.  In  the  ring-frame  less 
labor  is  required  than  with  the  mule 
the  former  is  better  adapted  to  this 
f.  Again  the  output  is  greater  upon  the 
pindle    giving,    therefore,    more    output 

allowing  cheaper  labor. 
1907  England's  output  of  woolen  tissues 
ool  or  mixed)  amounted  to  188,125,000 
valued  at  $88,000,000.  Her  worsted  tis- 
[all  wool  or  mixed)  were  209,109,000 
valued   at   $86,6So,000.    Other   products 

it  year  were: 

Value 
tapestry    and    other 

xe  stuffs  (yds.) 6.901,000  $3,805,000 

and  delaines  (yds.)...  50,566.000  9.290.000 

[yds.) 25.766,000  16.295,000 

s.) 3.813.000  3,195.000 

(pairs) 3.130,000  7,380,000 

ay  number) 1,142,000  1.220.000 

mien  fabrics  as  cover- 
aids,  etc 224.425,000 

t 

England's  cotton  product  we  have 
:  for  1907:  Piece  goods  7,087,000  yards 

at  about  $411,620,000,  of  which  were 
:d  goods   (not  dyed  or  printed)  2,200,- 

yards;  dyed,  but  not  printed  1,142,524.- 
rds;  printed  (dyed  or  not)  1,326,059,000. 
Iks  amounted  to  the  following  figures: 


BROADSTUFFS 

ilk  (net  or  spun) . 


goods  (neckties,  etc.) . 
trimmings,  etc 


Yards 

10,527,000 
7,941.000 


UNDERWEAR 

ints,  vests,  etc 

>siery  (including  cardigans,  sweaters. 


If  hose,  etc 

siery 

rotton,  wool,  silk,  etc.) 

lantity  of  hose  made  in  1907 , 


^land's  exports  were: 


iece  goods. 

ttons 

nuf  actures . 


uiufactured  fabrics. 


1916 

$443,939,450 

74,175.115 

234,528.245 

12,030.590 

79.089,715 


Value 

$4,345,000 
3.600.000 
3.255,000 
6.790,000 

Value 
$13,615,000 

4,525,000 

22,040,000 

860.000 

2.150,000 
72.045.000 


1917 

$564,052,485 

78,434,900 

264,238,370 

10,090.280 

84,719.850 


1840  Germany  had  658,358  spindles  work- 

lich  grew  by  1860  to  about  2,000,000.    A 

report  crave  her   10,920.426  spindles  for 

spinning.  In  Crcfeld,  the  centre  of 
ay's  silk  industry,   were  at  last  reports 

65  factories  making  silk  cloths  and  28 
es    producing    velvets.    The    total    Ger- 
lk  product  has  been  estimated  at  about 
,833. 
ording    to    the    last    statistics    available 

had  7,500,000  cotton  spindles.  These 
hiefly  located,  before  the  war,  at  Lille, 
x,  Tourcoing,  Epinal,  Saint  Die,  and  in 
ndy,  at  Rouen,  etc.  Thev  employed 
130  power  looms  and«40,000  hand,  fer 
rere  chiefly  produced  at  Lyons  for  high 

goods.  Silks  ot  fine  quality  were  also 
at  Saint  Etienne  and  in  Picardy.  The 
industry  employed  from  85,000  to  90,000 
ves  on  over  20,000  power  looms.    They 


produced  2,500.000  kilograms  of  wrought  silk 

and  1,000,000  kilograms  raw  silk.    Production 

follows : 

Products 
valued  at 

Lyons 409.000.000  fr.     $81,800,000 

Saint  Etienne 8.205.000  1.641.000 

Picardy ■      4.600.000  920.000 

in  all  about  $84,361,000. 

Foreign  Schools. —  England's  textile  opera- 
tives are  supplied  with  technical  training  in 
such  schools  as  Bolton  Technical  School,  Brad- 
ford Municipal  Technical  College,  Coventry 
Municipal  Technical  Institute,  Halifax  Munic- 
ipal Technical  School,  Huddersfield  Technical 
College,  Keighley  Institute.  Yorkshire  College 
at  Leeds,  Oldham  Mutual  Technical  School, 
Rochdale  Municipal  Technical  School,  Sal  ford 
Royal  Technical  Institute,  etc.  Germany  has 
textile  schools  at  Aix-la-Chapelle,  Crefcld, 
Cottbus,  Falkenburg.  Muhlheim-on- Rhine,  Ber- 
lin, Chemnitz,  Muhlnaus,  etc.  In  France  tech- 
nical education  for  the  textile  industries  is 
given  at  Elbeuf,  Tourcoing,  Roubaix,  Saint 
Etienne,  Lyons,  Flers,  Seaan,  Bohain.  In 
Austria  are  textile  schools  at  Asch, '  Schoen- 
berg,  Warnsdorf,  Ruthenberg,  etc.  In  Switzer- 
land are  textile  schools  at  Wattwyl,  Zurich, 
etc  In  Italy  we  find  such  at  Prato,  Arguno, 
etc. 

TEXTILE  PRINTING.  The  decoratine 
of  fabrics  by  printing  is  one  of  the  oldest  ot 
the  arts.  There  are  evidences  that  it  was  prac- 
tised in  Egyut  2000  b.g,  and  it  was  used  in 
ancient  Assyna,  India  and  China.  Opinions  are 
divided  as  to  the  country  of  its  origin,  but 
there  is  no  question  that  it  came  to  mediaeval 
Europe  from  India.  Rich  patterns  of  both  silk 
and  cotton  were  brought  by  early  traders  to 
the  leading  ports  of  Europe  and  inland.  Ger- 
man manufacture  appears  to  have  begun  in  the 
13th  century.  They  printed  principally  silks  and 
linens,  and  were  addicted  to  gilt  and  silver 
designs.  In  the  course  of  time  the  art  spread 
to  Switzerland,  France  and  England.  The  print 
works  at  Jouy,  near  Versailles,  France,  were 
the  first  to  become  famous  there.  It  is  be- 
lieved that  fabrics  were  printed  in  England  as 
early  as  1620,  but  the  first  record  of  syste- 
matic manufacture  was  at  Richmond-on- 
Thames  in  1690.  All  this  early  printing  was 
done  from  blocks  by  a  method  very  similar  to 
block  printing  for  books.  The  designs  were 
cut  in  the  surface  of  a  block,  and  if  many  fine 
lines  were  desired,  the  surface  of  the  wood  was 
cut  away  and  thin  strips  of  copper  twisted  and 
cut  to  the  required  form  for  the  lines,  and 
forced  tight  into  the  wood  until  the  top  of  the 
copper  was  at  the  desired  level.  If  a  large 
solid  surface  of  color  was  required,  it  was 
found  better  to  surface  the  wood  with  felt,  as 
it  carried  the  ink  better  than  the  wood.  That 
very  beautiful  results  can  be  had  by  block 
printing  on  fabrics  is  evidenced  by  the  fact 
that  it  is  still  practised  by  amateurs  as  a  fad  and 
by  a  few  artistic  workmen  in  large  cities.  Block 
printing  was  long  done  entirely  by  hand,  the 
cloth  being  laid  on  the  inked  block,  covered  with 
felt  or  the  like  and  impressed  with  a  mallet  or 
by  rubbing.  But  presses  for  block  printing  be- 
came common  in  England  in  the  18th  century 
and  continued  to  be  used  lone:  after  the  cylinder 
method  of  textile  printing  came  into  use.    Sev- 
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oral  had  the  idea  of  printing  wilh  a  roller,  hut 
Thomas  Poll,  of  England,  was  the  first  to  bring 
out  a  practicable  cylinder  machine,  in  1783.  His 
object  was  twofold,  to  print  several  colors  at 
once  and  to  do  away  with  had  joints,  which 
were  all  too  common  in  block  printing,  wher- 
ever the  pattern  repeated.  In  1785  he  patented 
a  six-cylinder  machine,  which  was  the  proto- 
type of  the  modern  cylinder  cloth-printing 
machines.  Though  vastly  superior,  the  inven- 
tion was  accepted  slowly,  and  in  1840  it  is  re- 
ported that  there  were  hut  516  cylinder  ma- 
chines in  Cireat  Britain  as  against  14,000  tables 
for  block  printing.  Engraving  on  the  cylinders 
was  for  a  long  time  tedious  and  expensive,  the 
first  radical  improvement  here  being  Gormctz's 
engraving  machine  in  1828.  The  pantagraph 
machine  for  duplicating  patterns  on  cylinders 
in  enlarged  size  came  in  1834,  and  thereafter  the 
art  of  textile  printing  advanced  very  rapidly. 
The  patterns  or  designs  are  now  made  on  paper 
and  transferred  to  the  cylinders,  and  cither  cut 
in  with  the  pantagraph  or  etched  on  copper. 
They  are  also-  sometimes  made  in  soft  steel  and 
later  hardened.  A  modern  cylinder  textile 
press  has  a  great  central  drum  around  which 
the  cloth  travels.  About  this  drum  arc  a  scries 
of  engraved  cylinders  with  inking  apparatus. 
The  cloth  is  fed  in  from  a  reel  and  passes 
under  perhaps  six  or  eight  cylinders,  receiving 
a  color  impression  from  each,  in  exact  register, 
and  is  then  led  to  a  drying  apparatus,  that  is 
commonly  an  enormous  reel,  with  adjustments 
for  keeping  the  printed  surfaces  apart  until 
quite  dry.  Commonly  the  colors  are  put  on 
lightly  for  surface  effect,  and  in  other  cases 
the  color  is  forced  through  the  cloth,  so  as  to 
get  an  effect  on  the  reverse  side.  Most  ex- 
quisite printing  is  done  on  silks  linens,  woolens 
and  cottons,  as  can  be  seen  by  any  one  who 
will  visit  the  counters  of  any  large  dry-goods 
store.  The  tapestries,  draperies,  figured  dress 
goods,  cloths  tor  upholstery,  etc.,  produced  by 
this  process  arc  endless,  involving  all  the  colors 
of  the  rainl>ow;  in  fact  the  perfection  attained 
in  the  art  is  truly  amazing.  Consult  Kothwell, 
lPrinting  of  the  Textile  Fabrics*  (Philadelphia 
18*>2)  ;  I'nitcd  Slates  Bureau  of  Manufactures, 
'Reports'  on  Cotton  Goods  (1912) ;  Knecht  and 
Fothcrgill,  *  Principles  and  Practice  of  the  Tex- 
tile Printing'  (London  1912) ;  Beaumont. 
*  Color  in  Woven  Designs'  (1912).  See 
Textiles;  Wkavinc. 

TEXTILES,   or   TEXTILE    FABRICS. 

Stuffs  made  by  the  weaving  together  of  threads 
of  any  sort,  so  as  to  produce  a  material  with 
a  nearly  solid  surface.  A  fishing-net  or  the 
like  is  not  a  textile  fabric  because  the  cords 
which  compose  it  are  not  woven  together,  but 
cross  one  another  at  equally  distant  intervals 
ami  are  strongly  knotted  at  those  points.  But 
mosqui to-net tinir  is  a  textile,  although  very 
open,  because  the  threads  are  merely  held  by 
their  own  friction.  On  the  other  hand,  if  a 
basket  is  made  by  weaving  together  strips  of 
wood  or  bamboo,  such  a  material  is  hardly  cal- 
led a  textile,  but  this  merely  because  of  its  to- 
tally different  usage.  The  cane  seat  of  a  chair  is 
as  truly  woven  as  a  piece  of  muslin  or  silk 

Textile^  in  the  usual  sense  are  made  of  the 
twisted  fibres  <pun  into  thread  of  flax  or  linen, 
cotton,  hrmp.  jute,  silk  or  wool.  The  sim- 
plest weaving  is  that  which  produces  our  com- 
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mon  cotton  and  linen  cloth;  that  is  to 
threads  are  merely  woven  together,  one 
one  down,  and  all  in  the  same  manner,  • 
that  at  the  edge  on  either  side  of  the  piecfc 
is  called  a  selvage  is  produced  to  pre* 
raveling  out  of  the  threads.     From 
most  complicated  fabric  like  brocade 
ences  are  almost  infinite,  and  it  Is  onlj  « 
most  elaborate  diagrams  and  the  fullest 
nations  that  the  process  of  weaving  a 
brochc  silk  or  a  velvet  with  patterns  u. 
upon  pile  can  be  explained.     Carpet 
(see  Carpkt)  differs  somewhat  from  wu 
textiles,  and   tapestry  differs  yet         re 
often  excluded  from  textile  fabric 3  , 

The  general  nature  of  a  loom        i 
threads  of  the  warp  are  divided  im«  i\w 
one  of  which  is  thrown  upward,  while  1      J 
is  thrown  down,  and  at   the  same  n> 
shuttle  carrying  a  thread  of  the  woof  u  w 
through  between  the  two  sets  of  warp  tl 
The  next  movement  of  the  loom  rcve      ■ 
two  sets  of  warp  threads,  throwing 
one  down  and  trie  lower  one  up,  comj 
and  drawing   tight   the  woof   thread   tutu 
loops  which  show  on  the  surface  of  the 
and  go  to  form  the  surface,  and  the  sh 
driven  through  again  in  the  opposite  di** 
The   constant   repetition   of    tnis    forw, 
backward  movement  of  the  shuttle  gives  «  i 
of     woven     fabric    which     continually    n 
broader;  and  as  each  movement  of  the 
is  made,  an  appliance  drives  the  last  th 
the  woof  back  against  the  others,  so  tl*» 
growing  strip  of  woven  stuff  is  kept  at  a 
form  state  of  firmness  and  solidity.     It 
this  way  that  the  simplest  fabrics  of  tinea* 
cottons  arc  made.     If  it  be  desired  to  or 
a    somewhat    more    clalwratc    weave,        * 
twilled   material,   this  is   done   by   rais* 
threads  of  the  warp  and  dropping  one, 
raising  three  threads  of  the  warp  and  dr 
one,  and  so  on.    In  this  way.  as  is  evil 
threads  of   the  woof  are  seen   lying  u»  ■ 
or  what  seems  to  be  stitches  longer  tl 
of  the  simplest  weave,  and  these  lon*<..  ■ 
arrange  themselves  in  a  stcplikc  diagonal ; 
the  woof  of  the  stuff.     It  is  clear  that.  Lj 
increasing  complications  of  such  alter     I* 
ings  and  lowerings  of  the  warp  threat 
patterns  may  be  made.     If,  then,   the 
of  the  wool  are  of  a  different  color  fi 
ot  the  warp,  there  is  produced  a  surfacr 
general   color    is   half    way    between 
colors  of  warp  and  woof.     If  we  t;        ■ 
further  in   complexity  and  use  thrtv  %*f 
warp  threads  say,  of  red,  while  the  rest 
white,  and  do  the  same  thing  with  < 

threads,    we    produce    stripes    three    %m 
threads   wide;   and  where   these  strines 
one   another   there   will   he  a   little 
the   solid   color  of   the   three   or   foo> 
while  the  stripes  elsewhere  remain  of 
way  tint  alluded  to.    Again  if  three  tn 
different  color*  are  passed  by  the  shu 
time,  the  threads  of  the  warp  alsobci 
in  threes,  there  will  result  a  simple  . 
pattern,    which    i*   often    %'ery    att: 
deed,  much  of  the  primitive  des      un>  «- 
races  is  based  upon  such  very  9aaAi 
tions  of  the  loom ;  for  it  seems  thai 
of  man  is  never  tired  of  a  p       m  • 
by  up  and  down,  in  and  out,  iti 
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itions.  In  the  most  complicated  pattern 
rocade,  such  as  the  Japanese  send  us 
ially,  in  which  a  row  of  dragons  will 
e  with  a  row  of  representations  of  athe 
pearl*  with  its  flames,  and  those  again 
row  of  kylins  or  other  fabulous  mon- 
1  being  interspersed  with  elaborate  leaf- 
in  flowers  of  the  camellia  and  bursting 
f  the  pomegranate,  the  same  being  re- 
d  in  many  colors  —  even  in  such  a  com- 
:tern  it  is  readily  seen  that  these  figures 
inged  in  regular  sequence,  and  that  the 
re  introduced  in  a  definite  and  unalter- 
ccession.  Thus  a  blue  thread  of  the 
not  appear  more  than  once  in  each 
*/*  a  certain  row  across  a  piece  of  stuff, 
i  appearance  of  the  blue  thread  may  be 
>op  of  a  quarter  of  an  inch  long  only, 
U  the  rest  of  that  blue  thread  is  found 
anging  loose  behind  the  finished  fabric 
his  blue  thread  may  not  appear  at  all  in 
seven  inches  of  the  length  of  the  stuff, 
a  it  may  supply  a  wholly  different  detail 
pattern.  Still  that  blue  loop  in  the  de- 
seen  from  the  front  or  "right  side*  is 
n  each  one  of  the  flowers  or  animals 
orm  the  cross  row  of  the  pattern;  and 
lext  row  of  similar  flowers  or  animals 
may  be  two  feet  away  in  the  length  of 
e)  this  blue  thread  may  be  replaced  by 
on  one,  which  will  also  appear  at  ex- 
le  same  intervals  and  at  exactly  the 
Dint  in  each  one  of  the  flowers,  or  of 
of  design.     It  is  interesting  to  take  a 

very  rich  fabric  with  an  elaborate  pat- 
d  to  examine  it  with  a  view  to  just 
culiarities  of  weave.  Anyone  who  has 
[  a  simple  loom  at  work  and  has  mas- 
e  process  may  then  understand  in  great 
;  the  workings  of  the  far  more  elaborate 

the  silk  weaver,  who  is  producing  pat- 
fabrics. 

uch  weaving  of  patterns  it  is  here  as- 
that  the  threads  are  dyed  before  the 
:  is  be^un.  The  matter  of  printing 
ipon  calico,  thin  silk  or  the  like  is  en- 
part  from  the  consideration  of  textile 
Printing  is  done  from  blocks  with 
most  exactly  as  if  the  material  receiving 
cm  were  paper  instead  of  a  woven  stuff, 
simplest  weave  made  in  this  way  with 
threads  is  gingham,  the  name  of  which 
from  the  East,  probably  from  India, 
;  invention  of  the  weave  itself.  Checks, 
nd  stripes  are  the  natural  patterns  of 
i,  but  it  is  also  practicable  to  produce 
zig-zag  and  frets,  and  the  stripes  them- 
lay  be  variegated  by  patterns  on  their 

Weaves  of  Persian  and  Chinese  origin 
eads  and  softer  and  more  woolly  than 
.n  twisted  cotton  threads  are  sometimes 
:ractive  in  color  effect,  woven  exactly 
lam  is  woven. 

ask  linen,  such  as  is  used  for  table- 
nd  napkins,  is  peculiar  in  that  the  pat- 
in  elaborate  twilled  fabric  in  which  the 
irranged  to  make  a  pattern  —  often  even 
rs  and  leaves.  These  patterns  are  seen 
by  the  difference  of  reflection  of  light 
;  threads  of  the  linen ;  for  those  threads 
ie  parallel  m  one  direction  seem  bril- 
>m  a  given  point  of  view,  while  those 

the  other  direction  look  dusky.  A 
af  the  position  of  the  beholder  reverses 


this  effect  of  light  and  dark.  Moreover  it  is 
common  that  the  same  pattern  is  seen  in  re- 
verse on  the  other  side  of  the  fabric.  There 
is  nothing  to  prevent  damask  linen  being  woven 
with  dyed  threads  in  parts  of  the  composition, 
and  occasionally  tablecloths  of  such  material 
come  into  fashion.  * 

Brocade,  a  term  generally  used  for  very 
splendid  material,  means  primarily  a  stuff  — 
composed  in  part  of  threads  which  lie  on  the 
surface  of  the  finished  stuff  (French  brochis) 
appearing  where  the  particular  color  is  needed 
and  disappearing  again,  as  explained  in  the 
paragraph  above.  A  brocade  may  be  composed 
of  threads  all  of  one  color.  Thus  the  silks 
called  damasse  (French  Datnosses,  or  Damns- 
sees)  have  perhaps  a  pattern  of  dark  greeji 
leaves  relieved  in  shining  threads  upon  a  back- 
ground of  exactly  the  same  dye,  but  looking 
different  because  of  the  different  and  less  glis- 
tening character  of  the  threads;  this  being 
caused  not  by  the  silk  being  differently  spun, 
but  because  of  the  different  treatment  of  the 
thread  in  the  loom,  the  long  loops  lying  flat 
and  loosely,  and  reflecting  the  light  in  a  differ- 
ent way  from  the  hard  pulled  threads  of  the 
background. 

Satin  is  a  material  with  a  silken  surface  of 
unusual  and  uniform  glossiness,  which  is  pro- 
duced by  alternately  a raising  and  depressing 
four  yarns  of  the  warp  across  the  whole*  of 
which  the  weft  is  thrown  by  the  shuttle.*  It 
will  be  noted  that  this  is  a  modification  of  twill- 
ing, and  the  threads  of  satin  are  seen  to  lie  in 
the  same  way  as  those  of  a  twilled  cotton.  It 
is  evident  that  such  a  surface  is  capable  of 
many  modifications.  Thus  there  arc  some  fab- 
rics of  silk  and  wool,  or  silk  and  cotton,  in 
which  the  silk  threads  are  thrown  to  the  sur- 
face, lying  in  very  narrow  stripes  or  bands, 
which  show  glossy  on  the  background,  which 
also  show  only  in  very  narrow  stripes  between 
the  others.  These  fabrics  take  different  names 
from  year  to  year. 

Again,  there  are  Eastern  brocades  in  which 
the  background  is  composed  entirely  of  the 
warp  threads  in  a  satin  weave  of  one  color; 
while  the  flowers  of  the  pattern  are  made  up 
entirely  of  the  woof  threads  and  these  in  many 
colors  with  gold. 

There  remains  to  be  mentioned  those  weaves 
in  which  the  warp  threads  only  are  seen  in  the 
finished  stuff.  The  most  common  form  of  this 
is  ordinary  ribbed  silk,  in  which  the  warp 
threads  form  loops  (silks  called  gros-grain  and 
by  other  special  names),  giving  a  rib  running 
across  the  stuff.  rl  hus  a  silk  in  longitudinal 
stripes  of  darker  and  lighter  green,  buff  and 
brown,  has  all  its  woof  threads  of  a  dull 
brown;  while  the  warp  threads  of  the  four 
colors  named  form  visible  ribs  in  which  the 
colors  are  alternated  in  a  very  elaborate  fash- 
ion, so  that  one  stripe  is  made  up  of  a  small 
check  in  two  colors,  another  is  plain  and  solid, 
of  one  color;  and  in  all  this  the  only  effect 
of  the  dark  woof  is  to  modify  slightly  the  hues 
of  the  stripes  by  showing  between  the  warp 
threads. 

Velvet  is  made  by  carrying  the  threads  of 
the  warp  over  a  rod  called  a  needle,  so  as  to 
produce  a  series  of  ridges  or  "ribs,*  much  as  in 
the  last  paragraph;  and  then  cutting  all  these 
ridges  by  a  sharp  instrument  passed  in  as  the 
^needle*  is  withdrawn.    This  cutting  leaves  the 
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threads  standing  up  to  form  the  nap  or  pile, 
but  they  arc  left  of  different  lengths  or  heights, 
and,  therefore,  the  whole  surface  is  most  care- 
fully sheared  and  sometimes  this  shearing  is 
helped  l>y  singeing.  Fustian,  velveteen  and 
corduroy  are  made  by  the  same  process.  Plush 
is  -a  material  of  the  same  character  and  pro- 
duced in  nearly  the  same  way.  When  the  ribbed 
surface  is  left  without  being  cut,  the  term  "un- 
cut velvet"  is  used.  This  may  be  used  for  a 
part  of  the  surface,  while  other  parts  are  fully 
cut  and  brought  to  the  smooth  surface  com- 
mon to  velvet.  In  this  way  most  elaborate 
patterns  arc  produced  —  figures  being  in  the 
velvet  pile  upon  the  ground  of  uncut  velvet. 
Again  this  may  be  carried  further  in  producing 
what  is  called  "pile  upon  pile*  velvet,  in  which 
the  pile  of  one  part  of  the  pattern  is  relieved 
upon  the  shorter  pile  of  another  part  of  the 
pattern  and  this  again  upon  the  uncut  back- 
ground. It  is  evident  that  such  stuffs  are  of 
great  cost.  The  beauty  of  the  pattern  may 
also  be  enhanced  by  the  use  of  different  colors. 
Thus  the  velvets  of  Genoa  and  of  Venice  of 
the  17th  century  and  modern  copies  of  the 
same  may  have  a  general  surface  or  back- 
ground of  a  satin-like  texture,  upon  which  the 
flowers  and  leaves  of  the  pattern  are  raised 
in  uncut  velvet  in  ridges  made  of  projecting 
loops,  and  upon  this  again  is  relieved  a  pat- 
tern of  cut  velvet,  smooth  and  uniform  in  sur- 
face; l»oth  these  surfaces,  the  uncut  and  the  cut 
velvet,  being  woven  with  three,  four  or  five 
colors,  the  threads  being  dyed  beforehand  in 
dark  and  light  green,  crimson,  buff  and  the 
like.  The  resulting  pattern  will  be  of  extraor- 
dinary richness,  effective  at  a  distance  and 
also  near  at  hand.  Such  pieces  made  in  Ven- 
ice at  the  close  of  the  10th  century  would  cost 
about  60  francs  a  yard  when  woven  20  inches 
wide. 

The  ftirthcr  elaboration  of  decorative  weav- 
ing by  the  introduction  of  other  materials  than 
those  of  twisted  threads,  is  also  of  importance. 
Thus  "gold  thread,"  as  it  is  called,  is  commonly 
made  of  silver  wire  gilded  and  then  pulled  out 
or  *drawn,w  the  silver  and  gold  together,  until 
it  is  very  fine.  This  is  apt  to  tarnish,  the  ex- 
tremely thin  gold  disappearing  with  wear,  and 
the  silver  not  having  the  power  of  resisting  im- 
purities in  the  air.  To  avoid  this,  where  a  per- 
manently metallic  effect  is  desired,  gold  paper 
is  used  by  the  Orientals,  the  paper  being  some- 
times brown,  as  it  shows  on  the  reverse  side 
of  the  stuff,  and  the  gilded  surface  showing 
on  the  rinht  side.  The  less  expensive  Japanese 
brocaded  silks  arc  often  woven  in  this  way. 
On  the  other  hand  the  tarnishing  of  the  me- 
tallic nold  thread  often  add>  a  special  charm  to 
the  effect  of  ancient  stuffs. 

As  textile  fabrics  have  been  used  by  all 
nun  more  advanced  than  the  most  degraded 
savayc*.  the  history  of  textiles  is  of  infinite 
extent,  liven  textiles  of  decorative  purpose, 
those  woven  in  a  somewhat  complicated  way. 
are  of  unknown  antiquity.  Decorative  stuff* 
have  been  found  in  Egyptian  tombs  of  very 
early  epoch*  The  tombs  of  the  lost  races  of 
S"Uth  \imrica  have  been  found  to  contain 
beautiful  weave v  The  earliest  painted  vases 
found  in  Eyypt  show  boats  with  sails,  ami 
although  Mime  of  these  sails  were  perhaps  of 
skin,    tlu  re    are    others    \v    which    the   evident 


purpose  has  l»cen  to  show   a  woven  mm 
Western  Asia  has  always  l>ccn  the  home  < 
most   beautiful   designs   in    weaving,    for 
very  early  time  the  people  of  the  great 
through   which  the  Tigris   and   the   Fad 
run    were    producing    fabrics    with 
varied  and  splendid  patterns.    This  tfc™ 
use  the  Asiatic  feeling  for  color  deco 
work  with  the  loom  took  two  differ* 
in   later   times.     The  carpets  and   i         i 
with  pile  were  brought  from  Syria  i>       E 
at  least  as  early  as  the  8th  centnr>  *a 
at  a  later  time  they  were   somewhat  < 
in  Europe,  as  is  clear  from  the  earlier  i 
paintings,     in     which     rugs     of     un 
Eastern  design  arc  seen  to  cover  the  u 
or  the  throne  of  a   sacred   pcrso 
heavy  stuffs  used  in  the  West  foi   ..^ 
and  also  for  door  and  window  curtains 
the  general  name  of  kclim  are  •  woven 
out   pile,   the  patterns   being,    therefore, 
simpler,  akin  to  those  described  above  u 
uection    with    gingham    and     especially 
twilled  materials.    Brocades  of  different 
and  also  solidly  woven,  very  durable  silk 
made  with  threads  dyed  of  different  coloi 
woven  in  such  minute  patterns  that  the  t 
nowhere  shows  as  brocht  on  the  surfae* 
been  made  for  so  many  hundred  years 
time  of  their  introduction  is  hardly  asctu 
Cotton  stuffs  woven  in  a  similar  fast 
very  pretty  effects  of  simple  patterns  « 
little  imported  to  Europe,  but  their 
East  adds  a  great  charm   to  the  pOj 
tume.     Finally    the    printing    of    cottuu 
with  wood  blocks  has  been  practised  fo 
turies,  the  pattern  being  admirably  draw 
composed  and  the  colors  always  interest 
cept   where   the  effect  of   European  c 
has  been,  first,  to  substitute  the  cheapei  » 
cal   dyes  of   Europe   for  the   more  pe 
and    more   beautiful    dyes    of    the    £ 
secondly,  to  debase  the  color  design  tl 
orders  given  by  the  agents  of  Western 
ing  houses.    The  growth  of  a  beautiful 
industry   in    Europe  and   the   United  S 
made  difficult  by  the  rapid  changes  of  ■ 
which    themselves    arc    brought    a  lout 
great  desire  of  large  manufacturers  to  i 
the  material   and  the  effect  which  will 
buyers.    This  tendency  is  aggravated  by 
willingness  of  the  great  dealers  to  keen  u 
fabrics  which  arc  out  of  fashion,  h 
are    very    numerous.    !>ccausc    a    cuumi 
stock  of  any  one  would  l»c  a  trouble* 
to  house  and  to  show  on  occasion,  anu  u 
"it  costs  too  much  to  sell4  goods  that 
in    constant    demand.      Everyone    knowi 
often  the  material  which  at  a  certain 
found   to   be   exactly   what   he   needed 
possibly  be  obtained  a   few  years  later 
Wkavini;. 

Bibliography.— The  greater  number 
W>k-  devoted  to  this  subject  arc  colleen" 
plates,  often   in  color  and   licautifulnr 
These,  however,  give  merely  the  A 
the  nature  of  the  stuff  can  only  he 
is  rare  that  any  discus>ion  of  the  ._u«a. 
the  manufacture  accompanies  the  | 
best  of  these  books  is  Fi^ch  bach's     ** 
dcr   (icwebe. '     The  works  on   Costi 
often  contain  much  of  the  same  ma 
Eastern   carpets,    Lcssing's    'Alt    Oi 
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imuster*  (Berlin  1877)  gives  a  number 
designs  collected  from  paintings  of  the 
ancc.  Vincent  Robinson's  'Eastern 
y  (London  1882),  and  the  second  series 
same  (London  1883),  present  a  number 
rablc  specimens  belonging  to  the  author, 
is  a  dealer  on  a  large  scale  and  also  a 
r  on  his  own  account.  The  colored 
arc  from  excellent  original  drawings. 
l>ooks  on  Eastern  rugs  have  been 
id  during  the  last  few  years,  of  which 
lie  Mum  ford's  ( Oriental  Rugs'  (New 
900).  The  beautiful  stuffs  known  to 
:en  used  during  the  Middle  Ages  are 
by  Francisque-Michel  in  (Recherches 
commerce,*  etc.,  (Des  etofTcs  dc  soie^ 
vols.,  Paris  1852),  and  by  Dr.  Daniel 
in  *  Textile  Fabrics, }  the  South  Ken- 
illustrated  catalogue  (London  1870). 
ne  author  has  supplied  the  ( South  Ken- 
Handbook }  (London  1876).  Fr.  Bock's 
chte  der  liturgischen  Gcwander  des 
lters>  (Bonn  1859-71)  is  the  standard 
n  the  subject  of  church  ceremonial  gar- 
constantly  cited  by  all  writers.  One 
most  valuable  works  for  the  student  of 
inical  side  of  textiles  is  (The  Draper's 
ary.*  by  William  S.  Beck  (London 
.nd  the  modern  fabrics  in  common  use 
elligently  treated  by  Caulfield  and  Sa- 
i  the  dictionary  of  Needlework }  (Lon- 
85),  and  also  by  Lady  M.  Alford  in 
.'work  as  an  Art*  (London  1886)  ;  Mat- 
J.  M.,  'Textile  Fabrics:  Their  Physi- 
xoscopical  and  Chemical  Properties*  (2d 
ew  York  1907)  ;  Kinne  and  Cooley 
ig  and  Textiles*  (ib.  1913)  ;  Woolman 
Gowan,  'Textiles :  A  Handbook  for  the 
:  and  Consumer*   (ib.  1913). 

Russell  Sturgis. 

KTUAL  CRITICISM,  the  science  by 
:he  texts  of  ancient  writings  are  cxam- 
•  as  to  decide  upon  their  authenticity, 
ompletcness  and  the  degree  of  exacti- 
ith  which  they  represent  the  original 
of  the  assumed  author.  This  is  some- 
railed  the  Lower  Criticism  as  distinct 
ic  Higher  Criticism;  the  former  is  de- 
e,  or  at  least  negative,  in  its  results, 
gher  Critic  is  constructive  and  builds  up 
-y  regarding  the  nature,  object,  origin 
horship  of  a  literary  monument  founded 
ic  material  furnished  by  the  Lower  or 
I  Critic.  (See  Bihle  —  Text  Criticism, 
pp.  629-651 ;  Biblical  Criticism.  Vol.  3, 
*-671 ;  Eschatology,  Vol.  10,  pp.  490- 
id  related  references).  Consult  their 
•aphics,  also  Cheyne,  T.  K.,  (Critica 
►  (1903)  ;  Driver,  S.  R.,  introduction  to 
erature  of  the  Old  Testament*  (1891; 
1897)  ;  Ginsburg,  C.  D.,  <The  Massorah* 
\S)  and  'Introduction  to  the  Masorctico- 
edition  of  the  Bible*  (1897);  Langlois, 
and  Seignolos,  C,  'Introduction  to  the 
3f  History>  (1898);  Loisy,  A.,  <Histoire 
:  du  texte  et  des  versions  de  la  bible* . 
;  Orr,  J.,  'The  Problem  of  the  Old  Tes- 
considered  with  reference  to  Recent 
m*  (1906)  ;  Smith,  G.  A.,  'Modern  Crit- 
nd  the  Preaching  of  the  Old  Testament* 
;  also  Barnes,  H.  K.,  'History:  Its  Rise 
rvclopmenV    Vol.    14,  pp.  205-264;   and 
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Walsh,  J.  M.,  the  histories  of  each  century  from 
the  1st  a.d.,  to  the  19th,  in  this  work. 

TEXTURE,  as  a  term  applied  to  rocks, 
signifies  the  size  and  mode  of  aggregation  of 
the  mineral  particles  that  make  up  the  rock, 
in  contrast  to  structure,  which  applies  to  larger 
features,  such  as  bedding,  joints,  etc.  A  brief 
description  of  those  textures  which  arc  par- 
ticularly useful  in  classifying  rocks  will  be 
found  in  the  article  on  Rocks,  in  the  section 
on  Igneous  Rocks. 

TEZCUCO,  tas-koo'ko,  or  TEXCOCO, 
Mexico,  a  town  in  the  state  of  Mexico,  situ- 
ated on  the  northeast  shore  of  Tezcuco  Lake, 
16  miles  northeast  of  the  national  capital.  The 
modern  town  has  many  handsome  buildings,  a 
number  of  manufacturing  establishments  and 
railroad  repair  shops.  Cortes  stopped  here  for 
a  period  in  1521  when  he  besieged  Mexico. 
Tezcuco  was  one  of  the  three  confederated 
Aztec  pueblos  of  the  valley  of  Mexico,  and  for 
a  time  was  the  chief  among  them,  yielding  later 
the  first  place  to  Tenochtitlan.  In  its  neigh- 
borhood are  several  ancient  ruins,  including  re- 
mains of  teocallis.  Pop.  about  6,000;  (2) 
commune  surrounding  the  town;  pop.  16.000. 
(3)  District  in  the  state  of  Mexico,  separated 
from  the  capital  by  a  large  lagoon;  pop.  about 
60,000.  (4)  Lake  or  lagoon  about  four  miles 
east  of  Mexico  City,  13  by  9  miles,  very  shallow 
and  surrounded  by  swamps. 

TEZIUTLAN,  ta-se-oot-lan',  Mexico,  the 
capital  of  a  district  of  the  same  name  in  Pucbla 
state,  50  miles  from  the  Gulf  and  12  miles  east 
of  Zacapoaxtla.  Pop.  of  town,  8,200;  of  dis- 
trict, about  25,000. 

THACH,  Charles  Coleman,  American  edu- 
cator: b.  Athens,  Ala.,  15  March  1860.  He 
was  educated  in  the  schools  of  North  Alabama 
and  at  the  Alabama  Polytechnic  Institute  from 
which  he  was  graduated  in  1877.  He  also  pur- 
sued graduate  work  at  Johns  Hopkins  Univer- 
sity 1880-81.  In  1881-82  he  was  professor  of 
modern  languages  in  Austin  College,  Texas, 
and  from  1885  librarian  and  professor  of  Eng- 
lish in  the  Alabama  Polytechnic  Institute.  In 
1902  he  was  chosen  president  of  his  alma  mater 
which  has  long  been  the  foremost  scientific  in- 
stitution of  the  Southern  States.  President 
Thach  has  greatly  expanded  the  institution 
since  he  became  president.  He  was  a  member 
of  the  Alabama  History  Commission  189&-1900, 
whose  report  resulted  in  the  establishment  of  a 
Department*  of  Archives  and  History  for  Ala- 
bama. He  is  also  a  member  of  the  State  text- 
book commission  and  the  Rhodes  scholarship 
commission. 

THACHER,  James,  American  physician 
and  surgeon:  b.  Barnstable,  Mass.,  14  Feb. 
1754;  d.  Plymouth,  Mass.,  26  May  1844.  He 
studied  with  Dr.  Abncr  rjersoy  in  Barnstable 
and  in  1775  was  appointed  surgeon's  mate  in 
the  Cambridge  Hospital  under  Dr.  John  War- 
ren. The  following  year  he  was  made  sur- 
geon's mate  in  a  regiment  stationed  on  Pros- 
pect Hill  and  marched  with  it  to  Ticonderoga 
where  he  was  attached  to  the  general  hospital 
while  the  place  was  held  by  the  Continental 
army,  retiring  with  it  in  charge  of.  the  sick 
and  wounded  to  Fort  Edward  and  to  Albany. 
He  was  transferred  to  the  field  service  at  his 
own   request,   was  made  chief  surgeon  to  the 
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First  Virginia  regiment  in  177X  ami  the  fol- 
lowing year  was  transferred  to  a  New  Knglatid 
regiment.  He  was  with  the  Continental  army 
until  the  surrender  of  Cornwallis  and  was  noted 
for  his  skill  as  a  surgeon  and  fur  his  lofty 
patriotism.  On  retiring  from  the  army  after 
the  war  he  practised  in  Plymouth  and  became 
well  known  by  his  scientific  and  literary  pur- 
suits. He  was  the  auihor  of  much  professional 
and  literary  work.  His  'Military  Journal  dur- 
ing the  American  Kc\olutionary  War1  (1823) 
is  an  authority  on  that  troublous  time  and  is 
notable  for  the  \  indication  of  Washington  for 
his  conduct  toward  Andre.  Other  noteworthy 
publications  are  '  Obsenalions  on  Hydrophobia' 
( I'hniouth  1S12) ;  *  American  Modern  Practice* 
( IJosimi  1 S 1 7  >  •  'Practical  Treatise  on  the 
Management  of  Pus*  (1K2^)  ;  'American  Medi- 
cal Ih'ography'  (2  \ols..  1828)  ;  *Kssay  on 
Demouology,  Ghosts,  Apparitions  and  Popular 
Superstitious1  (1831);  'History  of  the  Town 
of  Plunouth1  (18J2);  'Observations  Relative 
to  the  l.xecution  of  Major  John  Andre  as  a 
Spy*   US34). 

THACHER,  John  Boyd,  American  writer: 

b.  Ilallston,  Saratoga  County,  N.  Y.t  11 
Sept.  1847;  d.  l'*W.  He  was  graduated 
from  Williams  College  in  18d<>,  and  was  a 
New  York  State  senator  1884-85,  and  mavor 
of  Albany,  \.  Y.,  ISHb.  1887,  1S%,  W7.  He 
was  an  officer  of  the  World's  Columbian  Kx- 
j)ositi,,n  and  became  chief  of  its  bureau  of 
aw anl>.  His  publication*  include  'The  Conti- 
nent of  America,  lis  Discovery  and  Its  Bap- 
tism'  (1S'*>>:  'Charlecote  — O'r  the  Trial  of 
William  Shakespeare'  (18%);  <Littlc 
Speeches';  'Awards';  'Christopher  Columbus, 
His  I. lie.  His  Work,  His  Remains '  (3  vols., 
PXI.VlU);  'Outlines  of  the  French  Revolution 
Told  in   Autographs "    (1W5),  etc. 

THACHER,  Thomas  Anthony,  American 

educator:  b.  Hart  lord.  Conn.,  11  Jan.  1815;  d. 
New  Haven,  Conn..  11  April  188b. _  He  was 
L-radtiated  from  Yale  College  in  1835  and  for 
thiec  >ears  taught  in  Connecticut  and  Georgia 
schools.  In  1838  he  became  a  tutor  in  Yale 
where  he  was  chosen  as  professor  of  Latin  in 
1S42  which  position  he  retained  until  his  death. 
During  a  sojourn  in  (iermany  he  taught  Kng- 
lish  to  the  Crown  Prince  of  Prussia  and  to  his 
cousin  Prince  Frederick  Charles.  Returning  to 
Yale  in  1845  he  became  active  in  college  work 
and  an  important  member  of  the  faculty.  He 
was  famed  a>  a  classical  scholar  and  wrote  fre- 
t|ueutl>  on  his  specialty  lor  various  periodicals. 
Hi-  asMsu-d  in  the  compilation  of  Webster's 
dictionary  and  edited  many  Latin  classics,  not- 
.ibl>  ("icrpi'-i  « I  V  « j?"i"n-ii ^ •  which  he  annotated 
iVtv.  Yiik  1850).  lie  also  translated  M«d- 
hl'^  Matin  (irammar'  and  he  wrote  a  'Sketch  of 
the  Life  of  l-'.dwaid  T.  Hirrick1    (New  Ha\en 

THACKERAY,  William  Makepeace,  Kng- 

'■■h  ii.-xih-T-  b.  Calcutta.  18  lulv  1811;  d.  l.mi- 
|.:i.  J \  I  »e-  1^*3  Hi*  father.  Richmond 
Ih.nketav.   who   w.i»   a    jmk'c  at'd   collector   of 

n. i  ■ -si-    in    It  ilia,   tame   ut    a   lmhuI    Yorkshire 

■  |p!".\  !l  s  it-  .■].,  r  v.. i*  \niii-  Pn-i'hfT.  a  '  :»1- 
i ',".i  '  ,.:r\  '  i  •  .ir  .'  *o  a  l\itn,!\  we'l  known 
i-    'li«    1-  «l\i  •  :•. -I  s,  '\>.  ,       Ri.-hni-  ■  «1  Thackeray 

■  ':nl  in  l>i'i.  Willi:. in.  b:»  «-ti1\  child,  remained 
with  hi-   mothet    fur  a  \ « .ir  and   was  then   sent 


to   Fngland  tu  be  educated.     Five  ve 
his    mother,    who    had    married    Maj. 
Carmichael  Smyth,  came  to  Kngland  w 
second    husband.    Thackeray's    relation 
both  were  in  later  years  exceedingly  ch* 

The  little  hoy,  who  during  his  voya 
seen  Napoleon  at  Saint  Helena,  was  f 
charge  of  an  aunt,  and  soon  showed  pi< 
He   was   put    to  school   under   a    Dr.  ' 
where  he  is  said  to  have  got  hints  for  thi 
iug  of  *  Vanity  Fair,'  and  in  1822  he  « 
t crcd   at   the    famous   Charterhouse.    H 
remained    six    years,    imbibing    loyalty 
memory  of  such   former  scholars  as  A 
and    Steele,  watching   and    engaging   in 
such  as  he  described  later  —  in  one  of 
friend  George  Sto\in  V enables  broke 
of  the  future  novelist,  who  was  growiut 
his  great   height   of    six    feet,    three  in 
reading  and  writing  poetry,  devouring 
and  making  sketches  —  in   short,  doing 
thing  hut  grounding  himself  in  the  clas 
his  schoolmasters  wanted  him  to  do.    AJ 
he  was  a  good-  Horatian,  he  remained 
end  a  strictly  modern  spirit. 

After  studying  a  little  under  his  s 
and,  perhaps,  having  some  of  the  ei 
dcscrilted  in  the  early  pages  of  'Pendciu 
went  up  to  Cambridge  in  February  182 
triculating  in  Trinity   College.     Here  h 
widely,     particularly   in    the    literature 
favorite    18th   century;    hut  he   eviden 
f erred  to  the  regular  academic  routine 
parties    the    society    of    such    fellow-* 
as    the   Tcnnysotis,    Arthur    Hallam,   Sf 
and   K.   C.   Trench   (q.v.).     He  also  tri 
hand   at   college   journalism,    writing   p 
and    other    skits    in     the    weekly    Sm 
short,  he  went  his  own  gait,  which  was  ; 
but   not   injuriously,  unsteady.     He   left 
bridge   after   two  years  of    residence  i 
taking  a  degree. 

He  had  already  during  his  vacatioc 
mined  to  the  charms  of  Paris,  and,  w 
natural  turn  for  art,  he  had  little  incline 
follow  hi*  relatives'  advice  that  he  should 
law.    His  income   from  a  fortune  left 
father,  perhaps  £500  a  year,  was  ample 
needs,  so  he  resolved  to  travel  and  sti 
Continent.    In  1850  he  spent   some 
Weimar,    where   he    saw    Goethe   a*m   > 
enough  of  the  ways  of  natives  and  tra\t 
describe    'Pumpernickel1    in    after   i     r 
studies,  whether  of  literature  or  Oi 
law,  do  not  seem  to  have  been  exhaustive 
haiistiiig. 

By  the  close  of  1831  he  had  returned  I 
land  and  began  the  study  of  law  in  the 
Temple.    Trips    to    Cambridge,    visits 
theatre,  pipes  with  Alfred  Tennyson  ai 
ward  FitzCicrald  (q.v.),  and  light  readi 
to   ha\e   distracted   his   attention    fn 
stone,  but  the  Temple  itself  impress*.** 
e\ery  reader  of  'PcndcnmV  knows,    r 
did  some  electioneering  for  his  friend,  I 
r.iitlcr,  and  formed  an  acquaintance  wi 
interesting     writer,     William     Maginn 
which  probably  led  later  to  his  introduc 
the  group  of  men  who  were  making  J 
Miiijtisiftc  popular.    When  he  came  of 
•  ]•  s«  (]   his   law    books  and   spent   so 
iVtriN      Then   he   took   up   definitely    « 
( arcer.  becoming  interested  early  in  18k 
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ndard.    He    soon   bought    it   and 
»  to  act  as  its  correspondent,  con- 
stories  and  reviews,  which  in  re- 
ave been   unnecessarily   exhumed, 
proved  unsuccessful,  and  Thacke- 
l  lost  money  by  it  as  well  as  by 
and  by   gambling    (he  had  met 
.  Deuccace**)   seems  to  have  felt 
try  seriously  to  make  his  living, 
r's  had  a  turn  for  drawing,  inher- 
from  his  father,  and  he  deter- 
e  life  of  an  artist  in  Paris  would 
nirably.     Accordingly   in    1834   he 
mself  in   that  city,  and  although 

0  great  skill  in  his  new  profession, 
le  society  of  relatives  and  friends 
knowledge  of  the  French  capital 
:crward  put  to  good  use  in  his 
h  Book>  and  in  'Philip.*  He 
>  have  begun  his  contributions  to 
azine  by  1835,  if  indeed  he  did 
e  to  it  in  August  and  September 
esquc  of  Bulwer's  'Eugene  Aram' 
ibeth  Brownrigge,*  an  early  studv 
Catherine >  and  'Barry  Lyndon.' 
he  was  working  on  a  Paris  news- 

again  in  conjunction  with  his 
helped  to  start  a  new  newspaper 
*he  Constitutional,  which  did  not 
-.  Thackeray,  who  had  previously 
st  separate  publication,  the  eight 
rings  entitled  ( Flore  ct  Zephyre* 
as  Paris  correspondent  once  more, 
have  taken  his  duties  quite  seri- 
»  time,  for  on  20  Aug.  1836  he  had 
he    British    embassy   at    Paris    a 

1  Irish  family  who  had  fascinated 
singing,    Miss    Isabella    Gethen 

e.    The  imprudence  of  the  mar- 
all    the   more   apparent   when   it 
lat   The  Constitutional  had  swal- 
nains  of  Thackeray's  fortune;  but 
ver    admit    his    rashness    and    he 
enough  ever  after  in  support  of 
children  to  be  absolved  from  all 

s  to  have  written  for  Galignani's 

nd  then  to  have  gone  to  London, 

irst     daughter     (afterward     Mrs. 

)   was  born.     He  reviewed  books 

tes   and    contributed    articles    and 

user's  and   other  magazines,  dis- 

undance  of  energy  and  cleverness, 

h rough    anonymity    and    the    use 

ms,     attracting     little     attention. 

iber    1837,    to    August    1838,    the 

Correspondence *      appeared     in 

later    in    the    latter    year    was 

terica,  a  country  which  appreciated 

efore    England    did.      There    was 

l  humor  and  satiric  power  in  his 

)  have  gained  it  more  cordial  rec- 

there  was  also  much  irony,  which 

a  writer  popular,  and  there  were 

avorite   authors    like    Bulwer   that 

/e  been  relished  in  some  quarters. 

t  seems  certain  that  when  in  1839 

(q.v.)    engaged  him  to  write  for 

a  short-lived   New  York  weekly, 

/as    almost    as    unknown    as    his 

1,    Charles    Dickens,    was    famous. 

Catherine, >    which    finished    its 

user's  in  February  1840,  and  ought 


to  have  shown  contemporaries  how  well  its 
author  knew  the  18th  century  and- could  follow 
the  lead  of  Fielding,  the  two  volumes  of  the 
'Paris  Sketch  Book*  (1840),  and  the  abruptly 
ended  'Shabby  Genteel  Story,*  the  germ  of 
' Philip,*  were  all  creditable  to  'Mr.  Michael 
Angclo  Titmarsh,*  as  Thackeray  had  begun 
to  sign  himself,  but  were  not  yet  unmistakable 
products  of  a  mature  genius. 

'A  Shabby  Genteel  Story *  was  cut  short  by 
the  severe  illness  of  Mrs.  Thackeray,  which  fol- 
lowed the  birth  of  her  third  daughter,  later  Mrs. 
Leslie  Stephen.  On  returning  from  a  trip  to 
Belgium  her  husband  found  her  strangely 
changed  in  mind.  There  were  hopes  that  she 
might  recover,  and  Thackeray  gave  her  very 
constant  attention,  at  home,  in  Ireland  and  on 
the  Continent ;  but  it  was  of  no  avail.  She  was 
finally  placed  with  a  kind  family  and  survived 
her  husband  about  30  years.  The  two  little 
girls,  for  one  daughter  had  died  in  infancy  (cf. 
'The  Great  Hoggarty  Diamond,*  1841)  were 
sent  to  his  mother  in  Paris,  and  Thackeray  set 
himself  to  work  all  the  harder  in  order  that  he 
might  ensure  their  support  and  that  of  his  wife, 
should  his  own  life  be  cut  short.  He  had  no 
thought  of  freeing  himself  by  law,  and,  al- 
though suffering  deeply  as  such  a  tender-hearted 
man  was  bound  to  do,  he  went  about  his  work 
cheerfully,  solacing  himself  as  well  as  he  could 
with  club  life  and  enjoying  Bohemian  haunts 
such  as  the  "Cave  of  Harmony,**  described  in 
'The  Newcomes.) 

In  1841  he  published  his  interesting  small 
volume  'The  Second  Funeral  of  Napoleon*  and 
collected  his  'Comic  Tales  and  Sketches,*  un- 
successfully in  both  cases.  In  1842  he  made  a 
tour  of  Ireland,  which  yielded  materials  for  his 
'Irish  Sketch  Book*  of  1843,  and  also  for  a 
much  better  book  finished  at  Malta  in  1844  at 
the  end  of  the  voyage  to  the  East  described  in 
'Notes  of  a  Journey  from  Cornhill  to  Grand 
Cairo*  (1846).  This  better  book  was  a  story 
which  has  never  been  widely  popular,  but  which 
competent  judges  have  pronounced  to  be  the 
best  of  Thackeray's  works,  'The  Luck  of  Barry 
Lyndon.*  It  was  published  in  Fraser's  in 
1844  and  did  not  meet  with  enough  favor  to 
warrant  its  being  put  between  covers  until  1856, 
long  after  its  author  had  become  famous,  when 
it  appeared  in  the  third  volume  of  'Miscel- 
lanies in  Prose  and  Verse.*  The  public  has 
never  liked  a  villain  for  a  hero  and  is  uncom- 
fortable in  the  presence  of  a  writer  with  a 
genius  for  irony,  hence  Thackeray's  masterly 
memoir  of  an  irrepressible  Irish  rascal,  although 
it  gives  a  brilliant  picture  of  European  life, 
high  and  low,  in  the  18th  century  and  is  per- 
haps inferior  only  to  'Jonathan  Wild*  as  a 
piece  of  sustained  irony,  will  probably  con- 
tinue to  be  praised  by  the  critics  and  eschewed 
by  the  general  reader. 

Meanwhile  Thackeray  had  formed  a  connec- 
tion that  gave  him  not  only  a  reliable  source  of 
income,  but  also  an  organ  in  which  he  could 
publish  anything  he  cared  to  draw  or  write,  with 
the  result  that  his  creative  faculty  was  stimu- 
lated and  made  copious.  From  June  1842  until 
1851  he  was  one  of  the  most  Important  members 
of  the  staff  of  Punch,  which  had  begun  its 
career  in  July  1841.  'Miss  Tickletoby's  Lec- 
tures on  English  History,*  with  which  his  con- 
tributions practically  began,  naturally  fell  rather 
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flat,  lint  his  copy  improved,  his  sketches  were 
generally  appreciated  and  no  one  was  more  at 
home  at  the  famous  *  Punch1  dinners,  where 
the  policy  of  the  journal  was  shaped.  His  first 
great  succc>«;  \\;h  made  with  'Jcames's  Diary/ 
November  1845.  This  satire  on  railway-stock 
gambling  was  followed  bv  the  famous  *  Snobs 
of  Knglaud,  hy  One  of  Themselves,*  which 
lugan  on  JX  Feb.  1846  and  ran  for  a  year. 
Thackeray  discovered  snobs  in  altogether  too 
many  quarti  is,  perhaps,  and  he  has  been  accused 
of  overlooking  one  at  home;  hut  it  was  only 
natural  that  he  should  work  a  good  vein  to  the 
point  of  exhaustion  and  some  of  his  papers  were 
very  clever.  Most  of  them  were  reprinted  as 
'The  Hook  of  Snobs*  in  1848.  His  next  series, 
lo-d.iy  more  attractive  to  some  readers,  was  his 
'Prize  Novelists/  excellent  burlesques,  which 
ran  from  April  to  October  1847,  and  took  off, 
without  malice  and  with  very  great  clever- 
ness, such  popular  writers  as  Bulwer,  Disraeli, 
(i.  P.  R.  James,  Lever  and  Cooper.  One, 
•Crinoline,  by  Je— mes  PI — sh,  Ksq.*  was  a 
takeolT  of  Thackeray  himself.  These  were 
only  the  leading  things  he  contributed  to  Punch. 
Probably  tiny  are  not  so  attractive  to  many 
readers  to-day  as  some  of  his  ballads  and  songs 
—  particularly  such  a  perfect  piece  of  occasional 
poetry  as  'The  Cane- Bottomed  Chair. } 

His  increasing  success  enabled  him  in  1846 
to  take  a  house  and  bring  his  daughters  back 
from  Paris  to  a  home  of  their  own.  In  this 
house,  H  Young  street,  he  wrote  *  Vanity  Fair/ 
which  was  published,  as  the  fashion  then  was, 
in  monthly  parts.  In  January  1847,  it  began  to 
appear  in  yellow-covered  pamphlets  issued  by 
the  publishers  of  I'unch,  and  it  ran  till  July 
1S48,  when  a  double  number  was  given.  This 
method  of  publication  was  bad.  because  it  did 
not  force  the  author  to  complete  his  work  and 
thus  get  the  opportunity  to  see  and  criticize  it  as 
a  whole  before  committing  himself  to  type.  It 
conduced  also  to  spasmodic  writing  and  to  pad- 
ding. Most  of  Thackeray's  longer  stories  show 
the  tvil  effects  of  the  part  system,  and  so  do 
the  novels  of  Dickens  and  Lever. 

At  first  *  Vanity  Fair*  did  not  greatly  attract 
the  public,  although  now  the  opening  chapters 
that  introduce  Beckv  Sharp  are  usually  found 
very  interesting.  Contemporaries,  of  course, 
could  have  no  idea  that  she  was  destined  to  be- 
come one  of  the  great  heroines  of  fiction,  and 
tin  y  knew  Thackeray,  not  as  a  distinguished 
novelist,  but  as  a  clever  satirist  and  burlesquer 
and  draftsman.  Before  1848,  however,  readers 
were  awake  to  the  fact  that  they  had  another 
great  novelist  in  their  midst.  Charlotte  Bronte 
and  tin-  l\ilinl*unih  Rtficw  acclaimed  him.  and 
lie  became  something  of  a  literary  lion.  To  this 
day  'Vanity  Fair'  is  regarded  by  many  people 
a>  bis  niovt  important  though  not  his  most 
artis'ii-  v. oik.  and  readers  still  divide  into 
parti  sans  of  Diekeiis  am!  of  Thackeray,  the 
1. liter  usually  winning  the  suffrages  of  the  more 
t'litical 

Meanwhile  Thackeray,  again  rivaling  Dick- 
en-  'be  rixalry  was  of  the  friendliest  kind 
*a\e  'or  one  episnde  to  be  mentioned  later 
li.n!  puhh«hfd  srvei.il  Chtismas  books:  'Mrs. 
Pi  ikiii*'s  Ball"  (iWtmlur  1846)  the  success  of 
whii'h  •  ■  -aid  ^o  h,i\e  helped  'Vanity  Fair/ 
'<hir  Stieef  i  1*17).  '  Dr  Birch  and  His  Young 
Friends'      (1848),      'Rebecca     and     Rowena* 


(1849),  the  clever  hut  perhaps  superl 
upon  'Ivaiihoc/  and  *Thc  Kicklehuw. 
Rhine1     (1850),    which    was    attacked' 
Times   and   effectively   defended   in   a  pic 
to  the  second  edition. 

In  November  1848  the  first  pan  of  M 
nis)  appeared.     It  was  not  concluded 
c ember   1850,  owing  to  a  severe  illnt»»  ■ 
Thackeray  had  in  the  autumn  of  1849     Ii 
most  autobiographical  of  his  novels,  and 
ingenuity  has  been  displayed  in  discoveri 
supposed  originals  of  his  characters 
for  example,  is   thought   to  have  beet* 
sented  in  Captain  Shandon.     It  is  more  en 
that  'Pcndcnnis*  is  an  effective  pre  sen 
literary  life  in  London  in  Thackeray's  u«j, 
that  he  had  no  intention  of  running  dowr 
brother   authors,   as   some   critics   accused 
of    doing.      With    all    its    merits    'Pew 
suffers,    as    do     *  Vanity     Fair/     'The 
comes/  and  *The  Virginians/  from  its 
ing  length. 

Efforts  had  been  made  to  supply  T1 
with  a  permanent,  definite  income  by  » 
him  an  appointment  as  a  magistrate  or  m 
postal  service;  but  his  well-meaning  friei 
failed.     In    1851,  disliking   the  stand  ta*n 
I'unch  against  Napoleon  III,  he  resigned  i 
the  staff.     Although  he  still  continued  to 
tribute,  it  seemed  advisable  to  secure  anc 
source  of  income.     This  he  found  in  lee 
In  May  and  June  1851  he  delivered  six  k 
before     distinguished     audiences     in     ^i 
Rooms,  on  his  favorite  humorists  of  the 
century.      They     were     successful     wher 
livercd,   and,    in    their   collected    form    ( 
rank  high  among  his  works,  for  their  cha 
style  and  their  rare  sympathy.    They  wen. 
sequent ly    delivered    in    other    places   in  ( 
Britain,  and  then,  on  30  Oct.   1852,  Th: 
sailed   (in  company  with  A.   H.  Cloi 
and  James  Russell  Lowell)   to  dclivci 
America. 

Just  as  he  was  starting  he  received  a 
of   the   novel   he   had   been   working  i 
months,  reading  in  the  British  Museum  ■«#■ 
terials   and   lal>oring   carefully   upon  his  i 
*The  History  of  Henry  Esmond,  Ksq  '  l 
published  in  parts,  and  hence  is  the  most . 
of   Thackeray's  novels,  with   the   except** 
'Barry  Lyndon/     Its  subtle  study  of  t 
character,  its  nice  balancing  of  romance  . 
realism   that   accompanies  a  minute  k 
of  a  period  such  as  Thackeray  possess^ 
18th  century  and  particularly  of   the  r 
Queen  Anne,  its  attractive  though  pei 
what    over-labored    style,    and    aho«v 
pervading  atmosphere  of  tender  sentimew 
made  it   not   only  a  classic  historical  t 
but  the  favorite  book  of  many  Thackera. 
whom  it  is  idle  to  point  out  that  perhkpi 
novel   is  after  all  masterlv  tour-de- force. 
the   essential    vigor   of    Thackeray's  g 
better  displayed  in  the  superb  irony  of 
Lyndon '    and   in   the  unflinching   port 
human    vices   and    follies    that    makes 
Pair*  memorable. 

In    America.  Thackeray  was  most  C 
received,   and  by   his   genial    manners  Lc 
many  friends.     He  lectured  in  the  rl        I 
North  and  South  and  sailed  for  b*  ' 

1853,   much   richer   in   purse    (£2.       <. 
nately  he  did  not  attempt  to  tu 
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account  by  writing  a  book  upon  it,  as 
had  done  years  before. 

next  two  years  were  spent  ingood  part 
Continent.     The   idea  of    <The  New- 

came  to  him  in  Switzerland,  and  during 
acted  stay  in  Rome,  where  he  had  a  bad 
of  fever,  he  wrote  that  charming  bur- 
for  children  (The  Rose  and  the  Rin^) 
.  The  novel  for  older  children,  with  its 
ful  old-child  figure,  Colonel  Newcome, 
iblished  in  monthly  parts  from  October 
>  August  1855  inclusive;  and  is  said  to 
etted  Thackeray  £4,000.  The  spasmodic 
•f  composition  affected  the  structure  det- 
illy,  but  Thackeray's  satiric  power  and  his 
ing  mellowness  of  sentiment  were  ex- 
y  blended,  and  the  book  may  fairly  be 
i  masterly  presentation  of  domestic  life, 
laracter  of  Colonel  Newcome,  who  has 
f  the  traits  of  Thackeray's  stepfather,  is 
r  late  critics  to  be  grossly  exaggerated, 
lingly   idealized®    would    seem    a   better 

in  view  of  the  appeal  the  old  man  has 
nd  still  makes  to  thousands  of  hearts. 
October  1855  Thackeray  again  sailed  to 
uted  States,  where  he  again  remained 
he  following  April,  lecturing  on  (The 
ieorges)  with  great  success  and  repeat- 
th  less  (The  English  Humorists.*  In 
e  •delivered  the  "Georges }  throughout 
d  and  Scotland,  and  enjoyed  the  society 
:hildren  and  his  numerous  friends,  mak- 
ler  lives  bright,  although  his  own  was 
lat  clouded  by  the  precarious  state  of  his 
In  July  1857  he  stood  as  the  Liberal 
.te  for  Parliament  from  Oxford  and  was 
d  by  a  small  majority,  accepting  his  dis- 
ment  gracefully.  In  November  1857  the 
^quel  to  c  Esmond,*  for  which  he  had 
d  material  in  America,  the  only  partially 
ful    ( Virginians/    began   to   appear  and 

course  in  monthly  numbers  until  Octo- 
?.  It  was  at  least  a  notable  link  between 
ther  and  the  daughter  country  and,  al- 

it  shows  plainly  the  effects  of  Thack- 
ncreasing  bodilv  sufferings,  it  probably 
s  more  praise  than  it  usually  receives, 
his  time  one  of  the  most  unpleasant  in- 

in  Thackeray's  life  occurred.  Edmund 
(q.v.),  a  rising  journalist,  published  in 
$58  a  sketch  of  Thackeray  that  was  not 
ler  pleasing  to  the  latter.  Thackeray  re- 
t  a  stinging  letter;  Dickens  was  unfor- 
/  drawn  into  the  affair  on  Yates*  side; 
ray  laid  the  correspondence  before  the 
tee  of  the  Garrick  Club;  the  committee 
;  club  took  it  too  seriously;  and  Yates, 
?  to  apologize,  was  dropped  from  the 
Dickens  seems  to  have  been  in  the  right, 
ray  unintentionally  in  the  wrong, 
ion  between  the  two  ensued;  fortunately 
lays  before  Thackeray's  death,  they  met 
lent  and  shook  hands  spontaneously. 
I860  a  long-cherished  desire  of  Thack- 
vas  fulfilled.  His  publishers,  Smith  and 
began  to  issue  The  Corn  hill  Magazine 
lary,  and  made  him  editor.  The  first 
•  had  an  enormous  sale  and  he  was  as 
id  as  a  boy.  He  secured  Anthony  Trol- 
id  other  good  contributors,  but  for  his 
trt  was  forced  to  content  himself  with 
I  cThe  Adventures  of  Philip*  instead  of 

historical  romance  of  the  age  of  Henry 
ut    which    he    had    dreamed.    Neither 


<Philip>  (1861,  1862)  nor  <Lovel  the  Widower' 
(1860,  1861)  was  altogether  worthy  of  his 
genius,  but  the  delightful  essays  known  as 
( Roundabout  Papers'  (collected,  1863),* and  to 
a  less  extent  (The  Four  Georges'  (not  re- 
printed until  they  appeared  in  the  Collected 
Works,  1867-69)  surely  were.  Thackeray  soon 
found  the  cares  of  editorship  —  especially  the 
duty  of  refusing  contributions  even  from  a 
writer  like  Mrs.  Browning,  too  onerous,  and  he 
was  too  old  to  become  methodical;  so  he  re- 
signed in  April  1862.  His  health  steadily  de- 
clined—  though  one  finds  little  trace  of  the 
fact  in  the  admirable  chapters  of  tennis 
DuvaP  (1867),  which  was  running  in  The 
Cornhill  at  the  time  of  his  death.  In  Novem- 
ber 1862  he  was  seriously  ill.  With  his  white 
hair  he  passed  for  an  old  man,  although  he 
was  about  52l/2  years  on  that  fatal  night 
of  23  Dec.  1863,  when  he  went  early  to 
bed  without  suspecting  that  death  was  so 
near.  An  effusion  of  blood  took  place  in  his 
brain,  and  he  was  found  dead  in  the  morning. 
On  30  Dec.  1863  he  was  buried  simply  at  Kensal 
Green. 

Thackeray,  as  has  been  said,  was  very  tall  — 
aa  colossal  infant"  Motley  called  him,  with 
"white,  shiny,  ringletty  hair  ...  a  round- 
ish face0  and  <ca  little  dab  of  a  nose  upon  which 
it  is  a  perpetual  wonder  how  he  keeps  his  spec- 
tacles"  He  was  as  attractive  to  his  friends  as 
he  still  is  to  the  admirers  of  his  genius.  Per- 
haps he  was  too  much  of  a  Bohemian  in  some 
respects,  but  as  a  father  and  a  genial,  kind- 
hearted  man  it  would  be  hard  to  name  his  su- 
perior. As  a  man  of  letters  his  rank  is,  of 
course,  very  high.  Besides  being  one  of  the 
chief  of  English  novelists,  he  was  a  draftsman 
of  ability,  though  not  of  genius,  an  excellent 
writer  oi  society  and  satiric  verse,  an  eminent 
lecturer,  a  charming  letter  writer,  one  of  the  best 
of  the  English  essayists,  a  born  provider  of 
burlesques  and  comic  skits  for  the  public  of  his 
day  —  in  brief,  he  was  an  author  of  varied  and 
copious  genius,  a  master  of  humor,  of  satire, 
and  of  sentiment,  and  in  addition  a  critic  of  lim- 
ited though  by  no  means  small  intellectual 
powers  and  an  admirable  stylist.  Unfortunately 
the  task  of  appraising  the  value  of  his  work  has 
been  rendered  difficult  by  the  extravagant  wor- 
ship of  his  partisans.  Many  of  the  volumes 
that  have  been  added  to  his  works  since  his 
death  represent  merely  his  talents  as  a  journal- 
ist, not  his  genius  as  a  writer,  and  even  his  best 
books  are  often  defective  in  structure  or  in 
strength.  We  are  still  too  near  him  to  be  able 
to  tell  whether  he  will  finally  outrank  Dickens 
as  a  creative  force  in  literature  or  whether  he 
will  rank  with  Fielding  as  a  portrayer  of  char- 
acters and  manners.  We  are  not  too  near  to 
perceive  that  he  is  not  so  important  in  the 
evolution  of  fiction  or  so  cosmopolitan  and 
heroic  a  figure  as  Sir  Walter  Scott.  But  his 
place  is  certainly  with  this  small  group  of 
illustrious  novelists.  See  Barry  Lyndon; 
Henry  Esmond;  Newcomes,  The;  Pendennis; 
Vanity  Fair. 

Bibliography. —  Thackeray's  works  have  ap- 
peared in  many  editions  —  notably  that  of 
1883^84  in  26  volumes,  and  the  ( Biographical 
Edition,*  with  valuable  introductions  of  Mrs. 
Richmond  Ritchie,  13  volumes,  189&-99.  Quite  a 
Thackeray  revival  occurred  after  the  publica- 
tion of  Mrs.  Ritchie's  edition  —  editions  being 
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superintended  by  Mr.  Lewis  Melville  (im- 
porinnt  for  completeness,  faithfulness  to  the 
oldi  r  texts,  and  bibliographical  information), 
hv  Mr.*  Walter  Jcrmld,  and  by  \Y.  P.  Trent  and 
J.  IJ.  Henneman  (the  Cornhifl  Edition,  1904,  30 
vo!s.;  with  introductions  and  bibliography).  The 
chiet  lives  of  Thackerav  arc  those  bv  Anthonv 
Trollopc  ('English  Men  of  Letters/'  1870),  by 
Herman  Mcrivalc  and  R  T.  Marzials  (cGreat 
Writers,*  1S«>1>,  by  Lewis  Melville  (2  vols., 
18W)  and  by  Charles  Whibley  (1903).  There 
are  numerous  volumes  of  Thackerayana  and 
separate  reprints  of  early  works,  as  well  as 
several  special  bibliographies,  such  as  M.  H. 
Spiclmaun's  *The  Hitherto  Unidentified  Con- 
tributions of  W.  M.  Thackeray  to  Punch* 
(1900).  His  correspondence  with  the  Brook- 
fields  was  collected  in  1XX7.  Consult  also  the 
article  by  Leslie  Stephen  in  the  'Dictionary  ot 
National  Biography,1  and  for  criticism,  W.  C. 
Brownell's  essav  in  l  Victorian  Prose  Masters* 
(N'ew  York  1901);  Benjamin,  L.  S.,  'Some 
Aspects  of  Thackeray'    (Boston   1911). 

William  P.  Trent, 
Professor  of  English  Literature,  Columbia  Uni- 
versity. 

THAI,  an  East  Indian  word  meaning  "free,1 
and  the  general  designation  of  certain  peoples 
of  Farther  India,  including  the  Thos,  Muongs, 
Shans,  Laotians  and  Siamese.  Although  widclv 
diverging  in  certain  characteristics,  they  speak 
lan^ua^cs  derived  from  the  same  stock,  and  arc 
evidently  of  common  descent.  The  Siamese, 
the  best  known  and  most  civilized  of  the  Thai 
group,  are  considerably  mixed  with  Malays, 
Hindus  and  other  races,  and  arc  of  medium 
stature  and  broad-headed.  The  Laotians  arc 
shorter  in  stature  than  the  Siamese,  and  their 
skulls  are  less  distinctly  of  the  broad-headed 
type.  Consult  I)iguet,  'Etude  dc  la  Laugue 
Tai1  (Paris  ltf%).  -See  Laos;  Shan  States; 
Si  am. 

THAIS,  tha'is,  a  Greek  hcta?ra:  b.  at 
Athens,  who  accompanied  Alexander  the  Great 
on  his  expedition  to  Asia.  She  is  said  to  have 
instigated  Alexander  to  set  fire  to  the  citadel  of 
Pcn»epolis,  the  residence  of  the  Persian  kings, 
in  revenue  for  the  injuries  done  to  her  native 
city  by  Xerxes;  but  this  anecdote,  though  im- 
mortalized by  Drydcn,  is  probably  untrue,  as 
we  know  on  the  authority  of  Arrian  that  it 
was  his  intention  to  sack  the  place  and  burn  the 
citadel  on  grounds  of  stale  policy.  After 
the  death  of  Alexander,  Thai*  became  the  mis- 
tress of  Ptolemy  Laei.  and.  according  to 
Atheha-Ms,  was  afterward  married  to  him.  She 
was  cr!ehrafi  d  fur  wi:  and  npartee,  and  many 
anecd'-tes  art-  recorded  of  her  talent. 

THALBERG,   tal'hen'.  Sigismund.  Swiss 

piarr.«t  *  !•  (nmxa.  7  Jan  1S1J;  d.  Naples,  27 
A pi:l  1S7I.  Me  was  tin-  natural  miii  of  Prince 
Moriu  1  >ietrichstein  and  Baroness  von  Witzlar. 
Mr  >  mi  died  piano  pl.tyinv.  At  14  was  an  ac- 
roinphOird  player.  In  1?00  he  made  his  first 
t-onriTt  tour  in  German v  ami  in  1H.1S— 45  toured 
in  IUIl-'umi.  Molliind.  Knuland.  Russia  ami 
Spain,  while  in  1S55-5Ci  he  visited  South 
\merica  and  the  United  States.  Mis  playing 
was  notable  for  it*  I-eauty  of  tone  and  the 
charm  of  its  lrtrafi.  rather  than  for  brilliancy 
or  tire.  To  him  belone  certain  innovations  in 
p!:tMiik».  ;rvi'i'(i|  i -!i  account  of  hi«  prominence 
though  ii"!  ■  Mjuial  with  him;  Mich  for  instance 


as  that  of  playing  the  cantilena  in  stir 
cented  notes  by  the  thumbs,   while  the 
gagid  hand  plays  arpeggios  or  octave-; 
above    and    below    the    nulodv.      Hi*    w 
'Florinda'     (1851)    and    'Cris'rina   di   « 
(1855)  were  both  failures.     He  compose*, 
piano    pieces,    including    fantasies    on 
from   various  operas.     His    'Studies' 
pianoforte  are  highly  valued  by  teachers. 

THALENITE,  a   native   yttrium 
having    the    formula    H2Y;Si,Ou,    reccing 
covered   in   Ostcrby,   Sweden.      It   occurs 
tabular,  monoclinic  crystals  of  a  flesh-red  ( 
hardness  6.5;  specific  gravity  423. 

THALER,  ta'ler.    See  Dollar. 

THALES,   tha'lez,    Greek    philosopher 
Miletus,  Asia  Minor,  about  625  to  640;  d 
543   B.C.    He  was   the  earliest  philoso* 
Greece,  and  founder  of  the  Ionian  sch. 
traveled  in  Crete,  Phtrnicia  and  Egypu  i 
he  calculated  the  heights  of  the  pyram     w 
received  instructions   from   the  priests.    F 
them   he   probably   acquired    a   knowlei 
geometry,  in  which  he   excelled  his  te. 
He  is  the  father  of  abstract  geometry,  ■» 
the  first  to  demonstrate  that  a  circle  is  bis* 
by  its  diameter;  that  the  angles  at  the  bt 
an  isosceles  triangle  are  equal ;  that  two  sti« 
lines  cutting  each  other  produce  opposite 
equal  angles;  that  the  angle  of  a  semi-cir 
a  right  angle,  etc.    After  his  return  from  1 
he  was  reckoned  among  the  seven  w 
and   his   sayings   such  as  )i"0i  rravrt*  v 
thyself")  were  in  the  highest  repute  amou* 
ancients.    To    the    Ionians    he    gave    the 
counsel  to  form  a  general  confederacy  for 
purpose  of  resisting  the  Persian  power, 
make  Tcos  the  scat  of  the  union.     He  a»v 
suaded   the    Milesians    from   entering  into 
alliance     with     Cncsus     against     Cyras. 
philosophical  doctrines  were  preserved  onfc 
oral   tradition,  until  Aristotle  committed  i 
to  writing  several  hundred  years  after  his 
He  considered  water  the  element  of  all 
His  most  important  pupils  were  Anaxii 
Anaximenes  and  Pherccydes.    Consult  . 
<i.  f.,  'Greek  Geometry  from  Thales  to  \ 
(18/7);    I)iels,   H.,    <Parmcnides   Lchrgi 
(Berlin  18°7). 

THALIA,    tha-H'a,    «the    bloomi 
one  of  the  nine  Muses.    She  was  the  _ 
comedy    and    pastoral    poetry,    and    is  u 
represented  with  the  comic  mask  and  the 
herd's  crook  in  her  hand.    One  of  the  ( 
was  also  called  Thalia.    See  Graces. 

THALLIUM,  a  metallic   element 
ercd  by  Sir  William  Crookcs  (IdoJ)  iu  . 
po<it   obtained    from   the   lead  chambers  i 
sulphuric  acid  works  ar  Tilkerrode  in 
On  examining  this  deposit  with  the  sp«.u< 
the  di>co\crcr  observed  a  single  sharp 
liant  green  line,  which  was  afterward 
be  characteristic  of  this  element.     CrcwMi 
the   element   the  name   of   thallium   fi 
Greek  t hallux,  a  green  twig.    Thallii        • 
in    many    natural    sulphides    such    ks 
iron,  copper,  zinc,  bismuth,  etc.     An 
mineral  containing  it  is  C rook c site,  a  *.i 
of  sulphur,  copper,  silver  and  thalli 
irmi  or  7inc  sulphide  is  burned  in  »■«. 
of   makine  sulphuric  acid,  the  thalmus 
to  its  oxide  which  collects  in  the  1 
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id  chambers.  To  obtain  metallic  thallium 
this  flue  dust,  it  is  dissolved  in  dilute 
xic  acid,  filtered,  and  hydrochloric  acid 

.The  slightly  soluble  tnallium  chloride 
tes.  This  is  changed  to  the  sulphate, 
d  at  the  various  elements  accompanying 
m  and  the  thallium  sulphate  decomposed 
ctrolysis  or*by  action  of  zinc.  Thallium, 
1  Tl,  has  an  atomic  weight  of  204.18,  spe- 
^ravity  11.19  and  fuses  at  561°  F.  A 
r  cut  surface  has  a  brilliant  silver  white 

which   is  quickly  lost  by  the   oxidizing 

of  the  air.     It  is  softer  than  lead  and  is 

ble.    The  metal  dissolves  readily  in  sul- 

or  nitric  acids,  but  only  slightly  in 
:hloric  acid.  It  forms  two  classes  of 
unds:  the  thallous  compounds  derived 
he  oxide  T1*0,  and  the  thallic  compounds 
TUO*  The  salts  of  the  first  class  re- 
:  the  corresponding  salts  of  potassium 
odium.  The  chloride,  however,  resem- 
lose  of  silver  and  lead  in  its  insolubility 
ter.  Thallium  compounds  give  a  green 
to  a  non-luminous  name.  They  are  very 
ous,  resembling  lead  in  physiological  ac- 
Thallium  and  its  compounds  are  used  in 
anufacture  of  thallium  glass,  the  high 
tive  power  of  which   makes  it  valuable 

preparation  of  optical  instruments  and 
ficial  gems. 

[ALLOPHYTA.  See  Botany;  Paleo- 
if. 

IALWEG,  the  lowest  line  of#  any   val- 

drainage  course.    In  valleys  with  rivers, 

le  actual  stream  course,  in  dry  valleys  it 

£ully  through  which  storm  waters  run  off. 

[AMES,  temz,  Canada,  a  river  in  the 
/estern  part  of  Ontario,  rising  in  Perth 
/,  and  flowing  southwest,  160  miles,  into 
Saint  Clair,  about  30  miles  east  of  De- 
Mich.  It  is  navigable,  18  miles  to  Chat- 
ty boats  of  considerable  size,  but  has  a 
t  bar  at  the  mouth.  On  the  banks  of 
iver,  about  30  miles  above  Chatham,  a 
tand  was  made  by  General  Proctor  and 
iseh,  when  pursued  by  General  Harrison 
War  of  1812.  The  position  chosen  was 
ind  very  favorable  to  the  American  ad- 
On  5  Oct.  1813  Harrison  with  3,000 
ttacked  and  by  a  vigorous  charge  of  cav- 
nder  Colonel  Johnson  drove  the  British 
at  confusion  from  the  field.  Tecumseh 
ain  and  General  Proctor  himself  barely 
d  capture.  The  Americans  lost  47  and 
itish  48,  besides  33  Indians;  477  prisoners 
aptured.  The  results  of  the  battle  were: 
dian  Northwestern  Confederacy  was  de- 
ll; the  British  power  in  Upper  Canada 
roken  and  practically  all  that  had  been 
r  the  Americans  at  Detroit  was  regained. 

[AMES,  thamz,  Conn.,  a  river  in  the 
astern  part  of  the  State,  formed  by  the 
m  of  the  Quinebaug,  Shetucket  and  Yan- 
ers  at  Norwich,  whence  it  flows  south 

15  miles  to  the  Long  Island  Sound, 
ts  mouth  on  the  right  bank  lies  the  city 
w  London.  It  is  really  a  tidal  estuary, 
;  and  beautiful  waterway  navigable  for 
ressels  to  its  head,  and  an  important  ave- 

local  commerce. 

[AMES,  temz,  England,  the  most  import- 
d  famous  river  in  Great  Britain,  rising 


in  Gloucestershire,  and  flowing  in  an  irregular 
eastward  course  into  the  North  Sea.  It  sepa- 
rates the  counties  of  Gloucester,  Oxford, 
Buckingham,  Middlesex  and  Essex  on  the 
north  from  Wilts,  Berks,  Surrey  and  Kent  on 
the  south.  Its  total  length,  measured  from  the 
Nore  Light,  is  217  miles,  of  which  180  miles 
are  navigable.  The  upper  waters  around  Ox- 
ford are  known  to  the  poets  as  Isis.  The  river 
E  asses  the  cities  of  Oxford  Reading,  Maiden- 
ead,  Windsor,  Chertsey,  Kingston,  and  passes 
through  the  heart  of  London.  Below  London 
it  widens  gradually  into  an  estuary,  which,  at 
the  mouth,  is  27  miles  wide.  The  river  is  navi- 
gable for  the  largest  vessels  up  to  the  east  end 
of  London,  where  the  great  Victoria,  Albert 
and  West  India  docks  have  been  constructed. 
The  upper  course  is  connected  by  an  extensive 
canal  system  with  the  Severn  River  and  the 
middle  counties.  Pike,  perch,  roach,  dace  and 
other  fish  are  caught  in  quantities.  The  sur- 
face of  the  Thames  from  Oxford  is  largely 
taken  up  by  pleasure  craft  on  holidays  in  fine 
weather,  and  the  regattas  held  then  are  world 
famous.  The  Medway  is  the  largest  tributary. 
The  Cherwell  flows  in  at  historic  Oxford  112 
miles  up  stream;  the  Pang  flows  in  at  Pang- 
bourne  51  miles  from  the  mouth,  and  the  Ken- 
net  at  Reading,  six  miles  farther  down.  The 
water  supply  of  London  is  taken  mainly  from 
the  Thames.  The  natural  flow  is  about  350,- 
000,000  gallons  a  day,  and  the  water  companies 
take  about  130,000,000  of  this.  Naturally  the 
utmost  care  is  taken  to  preserve  the  water  from 
pollution  by  sewage.  In  passing  through  Lon- 
don the  water  front  of  the  river  is  vastly*  in- 
creased by  the  method  of  constructing  docks 
cut  out  in  rectangles  from  the  land.  In  no 
other  way  could  the  40  miles  of  water  front  be 
made  to  serve  the  enormous  business  of 
London. 

THAMES,  Battle  of  the,  in  the  War  of 
1812.  On  12  Sept.  1813  General  Harrison,  who 
was  still  at  Seneca  on  the  Sandusky  River  (see 
Frenchtown,  Battle  of),  received  word  of 
Perry's  victory  on  Lake  Erie  (see  Erie,  Lake, 
Battle  of;  Perry,  O.  H.)  and  began  to  pre- 
pare for  his  campaign  against  Detroit.  By  dint 
of  hard  work  Harrison  recruited  his  army  to 
6,500  troops,  commanded  by  Brig. -Gens.  Dun- 
can McArthur  and  Lewis  Cass,  Lieut.-Col. 
James  V.  Ball,  Gov.  .Isaac  Shelby  of  Kentucky 
and  Col.  Richard  M.  Johnson  (qq.v.).  At 
Maiden  and  Detroit  Proctor  had  983  British 
regulars  and  at  Amherstburg  were  3,500  In- 
dians, but  when  Harrison  landed  at  Middle 
Sister  Island,  Proctor  burned  the  public  prop- 
erty at  Detroit,  and  on  24  September  withdrew 
to  Sandwich.  Three  days  later  Harrison  occu- 
pied Maiden,  then  entered  Sandwich,  Proctor 
having  evacuated,  and  began  energetically  to 
pursue  the  retreating  British,  who  on  5  October 
made  a  stand  on  the  Thames  River,  a  mile 
from  the  Moravian  town  and  about  30  miles 
above  Chatham.  The  British  formed  with 
their  left  near  the  road  to  Detroit,  and  their 
reserve  with  a  six  pounder  between  the  road 
and  the  river,  while  the  Indians  were  on  the 
right  near  a  swamp.  Harrison  divided  his 
troops  as  follows:  Gen.  George  Trotter's 
brigade  of  500  men  in  front,  with  right  on  the 
road  and  left  on  the  swamp;  Gen.  John  E. 
King's  brigade  150  yards  to  the  rear;  and  still 
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further  in  the  rear  David  Chile's  brigade  as 
reser\e.  the  whole  under  Maj.-Gen.  William 
Henry.  En  potence  on  Trotter's  left  were  Gen. 
Joseph  Desha's  three  brigades,  facing  the  In- 
dians in  the  swamp.  In  front,  directly  facing 
the  British,  was  K.  M.  Johnson's  mounted  regi- 
ment. Johnson  di\idcd  his  regiment,  sending 
half  under  his  brother,  James,  to  take  the  can- 
non. So  impetuous  was  the  charge  that  Tames' 
cavalry  broke  through  the  first  British  line 
and  penetrated  to  the  rear  of  the  second,  almost 
capturing  Proctor  and  taking  many  prisoners. 
R.  M.  Johnson  meanwhile  crossed  to  attack  the 
Indians  but  owing  to  the  underbrush  was  forced 
to  demount  his  men.  He  drove  the  Indians 
toward  Shelby's  Kentuckians  who  poured  such 
a  terrific  fire  into  them  that,  after  Tecumsch 
had  fallen,  they  gave  way  on  all  sides  and  were 
pursued  a  considerable  distance.  This  ended 
the  battle.  The  Americans  loss  was  17  killed 
and  30  wounded;  the  British  lost  48  killed  and 
wounded  and  33  Indians,  besides  477  prisoners. 
Proctor's  shattered  army  fled  UK)  miles  to  An- 
caster  where  on  17  October  the  fugitives  were 
stopped.  This  destroyed  the  Northwestern  In- 
dian Confederacy;  broke  the  British  power  in 
Cpper  Canada;  regained  for  the  Americans 
all  they  had  previously  lost  at  Detroit,  and 
enabled  Harrison  to  reinforce  the  army  at 
Buffalo,  then  preparing  to  invade  Canada  from 
that  point.  (See  York;  Fort  Gkokce;  Stony 
Crkkk;  Chkysti.er's  Farm,  etc.).  Harrison 
returned  to  Detroit  and  later  Cass  was  ap- 
pointed by  the  President  governor  of  Michigan 
Territory.  Consult  Wilcv  and  Rines,  'The 
United  Stated  (Vol.  V.  pp.  .WUfOl ) ;  Adams, 
Henrv,  'Administrations  of  Jefferson  and  Madi- 
son''(Vol.  VII.  pp.  12.^143);  Young.  Bennett 
H.,  'Battle  of  the  Thames,'  in  '  Fison  Club 
Publications/  Xo.  XVIII;  'American  State 
Paper**,  Military  Affairs1  (Vol.  I);  Montgom- 
ery, Henry,  'Life  of  Harrison';  histories  of 
the  war  by  McAfee,  Hreckcnridgc,  Richardson, 
Losing,  Ingersoll;  Dawson,  'Battles  of  the 
United  States1;  Armstrong,  John.  'Notices'; 
Brown,  S.  R.,  Campaign.;*;  McMullcn,  'His- 
tory of  Canada* ;  Slocum,  cThc  Ohio  Coun- 
try': Brannan,  'Official  Letters*;  Fay,  ( Official 
Accounts';  biographies  of  Cass,  by  Hickman, 
Smith  and   McLaughlin. 

THANATOPSIS  («a  view  of  death"),  the 

earliest  American  poem  to  present  a  thoroughly 
noble  thought  in  a  thoroughly  noble  form,  was 
written  by  William  Cullcn  Bryant  —  then  about 
10  —  in  1S10,  published,  without  the  poet's 
knowledge,  in  the  Xorth  American  Review  in 
1N17  and  greatly  re\i>cd  for  Bryant's  'Poems* 
of  1S21.  From  the  Mr-t  it  was  regarded  as  a 
masterpiece,  and  ii  speedily  won  a  hold  upon 
the  popular  mind  which  lias  hardly  been  Mir- 
pas--L(l  by  that  «»f  any  other  serious  nati\e  poem. 
Without  i|tte«iiou,  the  huge,  simple  idea  of  the 
piece  ha-  had  much  to  do  with  its  fame.  There 
i-  consolation  for  most  human  beings,  in  the 
n  tlectioii  that  death,  though  unavoidable,  is 
a  No  i-umnv'iti  to  all,  and  that  the  whole  of  man- 
kind -h-il  eventually  lie  in  the  splendid  earth. 
Pirhap-  Bryant's  answer  to  the  question  which 
h.id  Itm  tormenting  him  How  can  one  be 
ni-uui'iltd  with  death?  i<  more  stoical,  more 
p..ntln  is*ii-,  than  many  of  his  readers  have 
>u»pivtii!-  he  offers  no  promise  of  immortality 
and  refer-  to  no  deity  bight  i   than  nature.    But 


the   sincerity  and  eloquence   of    f1      na 
lift  it  above  argument.    Its  langi 
and  harmonious,  its  diction  full  <«■   ■       $ 
images  —  especially  those  derived  froto  .ii 
can      landscape  —  magnificently     omli 
blank   verse   stately,   its    rhythms   in 
companiment    with    its    swelling    enxKw 
is  the  distilled  essence  of  late  run 
occupied  still,  as  the   Puritans  had  ■*. 
the  thought  of  death,  and  yet  so  far  fi 
their  particular  doctrines  and  hia<       »  ■ 
able  to  utter  a  universal  thought  m  oh 
terms. 

Carl  Vas  C 

THANE,   the   name   of   an   ancient 
among  the  Knglish  or  Anglo-Saxons.   A 
man  not   noble  was  raised   to  the  rank 
thane  by  acquiring  a  certain   portion  of 
(five  hides  for  a  lesser  thane  J,  by  t 
voyages   at   sea  or  by   receiving  i*wj  . 
Offices,   whether   connected    with    the 
personal  service  of  the  king  or  only  du 
residence   in   the  thane's   district   or  i 
administration  of  justice,  were  entr 
to    the   thane,   whose    landed   proper- 
guarantee  for  his  conduct.    The  Ai      -j 
thanes  were  the  predecessors  of  the  a- 
barons. 

THANKSGIVING   DAY,  in  U 

States,  an  annual   festival  of  thanl 
the  mercies  of   the  closing  year.  ;  « 

fixed  by  proclamation  of  the  President  an 
governors  of  States.   The  President's  pr 
tion  makes  the  day  a  legal  holiday  in 
trict   of   Columbia   and  in   the  Territory 
1789  the  Mpiscopal  Church  formally  rcc 
the  civil  government's  authority  to  appOb~. 
a  feast  and  in  1K88  the  Roman  Catholic  I 
also  decided  to  honor  a  festival  which  ba-> 
been  nearly  universally  oliscrved — tboi 
where  with  such  zest  as  in  the  New  I 
States,  where  it  ranks  as  the  great  ai 
ily  festival,  taking  the  place  which  in  ■ 
is  accorded  to  Christmas.    The  earl 
thanksgiving  in  America  was  kept  uy 
grim    Fathers   at   Plymouth   in    1621  «■ 
repeated    often    during    that    and    the  * 
century;      Congress     recommended 
thanks^ning    annually    during    the    Rm 
and  in   1784  for  the  return  of 
President    Madison    in    1815.     W; 
pointed  such  a  day  in   178*'  after  im 
of  the  Constitution  and  in  17*>5  for  t 
benefits  and  welfare  of  the  nation.    . 
the   Presidents   have   always   issued  » 
tions  appointing  the  last  Thursday 
her  as  Thanksgi\iug  Day. 

THAPSIA,     a     genus     of     t 
plants,  cither  perennial  or  biennial, 
pound  leaves  are  doubly  or  trebly  pin 
flowers  are  small,  yellow,  white  ai      | 
many- rayed     compound     umbels,     « in- 
volucre, and  often  without  the  si 
involucels.     The  most  important  Tm 
deadly  carrot  (7*.  garganica),  suppo** 
been  the  source  of  the  pummy  accreti 
"asadulris"   by   the  ancients  and   < 
them  as  a  drug.     A  resin  is  obtained 
orating    the    tincture,    and    the    * 
resin   produced  in   Algeria  is  a 
Thap»i;i    was    formerly   employe*!   *» 
counter-irritant  in  plasters,   for  rhi 
.similar  pains.    T.  aecipienj  is  the  1 
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of  Maderia,  with  a  thick  umbrella,  or  palm- 
like,  crown  of  finely-cut  foliage  three  or  four 
feet  across. 

THASO,  tha'so,  or  THASOS,  an  island  at 
the  northern  end  of  the  JEgean  Sea,  off  the 
coast  of  Macedonia.  Its  area  is  167  square 
miles.  It  is  nearly  round  and  about  16  miles  in 
diameter.  Excepting  some  low  strips  along 
the  shore  adapted  to  agriculture,  it  is  covered 
tjy  thickly  wooded  mountains,  which  in  ancient 
times  yielded  gold  and  marble.  The  forests 
contain  wool  valuable  for  shipbuilding.  Corn, 
fruit,  oil  and  wine  are  produced;  wax,  honey 
and  a  superior  marble  are  exported.  It 
was  settled  by  the  Greeks  about  700  b.c.  About 
463  the  Athenians  captured  the  city,  razed  the 
walls  and  took  away  the  shipping.  The  Romans 
freed  the  territory  after  the  battle  of  Cynos- 
cephalae,  197  b.c.  The  Phoenicians  were  at- 
tracted to  the  island  at  an  early  epoch  by  the 
gold-mines;  and  an  Ionic  colony  settled  there 
in  8  a.d.  The  island  since  then  has  changed 
hands  several  times  and  now  has  an  Egyptian 
ruler.  The  capital,  ruins  of  which  are  still  to 
be  seen,  was  on  the  northern  coast,  on  the  site 
of  the  present  landing-place  of  Limena.  The 
population  is  distributed  mainly  through  10 
villages  and  totals  about  12,000. 

THATCHER,  thach'er,  Henry  Knox, 
American  naval  officer:  b.  Thomaston,  Me.,  26 
May  1806;  d.  Boston,  Mass..  5  April  1880.  In 
1823  he  entered  the  navy  as  midshipman  and 
became  a  lieutenant  1833.  In  both  attacks  on 
Fort  Fisher  in  1862  he  commanded  the  first 
division  of  Commodore  Porter's  fleet.  After  the 
Civil  War  he  commanded  the  Gulf  squadron 
until  1866  and  the  squadron  of  the  Pacific  from 
1866-68.  He  was  made  rear-admiral  in  1866 
and  was  retired  1868. 

THAUN,  or  THAON,  Philippe  de,  early 
Anglo-Norman  poet :  b.  probably  near  Caen, 
France,  about  1100.  He  wrote  a  versified  eccle- 
siastical calendar  known  as  (Li  Cumpoz*  and 
his  is  the  earliest  work  of  this  period  (about 
1115)  that  is  known.  His  most  important 
work  was  written  about  10  years  later  and  js 
known  as  <IA  Bestiare*  or  ^hysiologus.*  This 
also  was  in  rhyme  and  but  one  copy  is  known. 
In  it  the  creatures  are  grouped  and  treated 
symbolically.  The  manuscript  was  dedicated 
to  Adelaide,  queen  of  Henry  I,  and  the  work 
is  valued  chiefly  as  a  linguistic  relic.  Consult 
Walberg's  (La  Bestiare  de  Philippe  de  Thaiin) 
(Paris  1900). 

THAW  CASE,  a  criminal  trial  noted,  in 
legal  annals  as  (<the  most  notorious  case  in  the 
recent  history  of  American  criminal  law.® 
Harry  Kendall  Thaw,  son  of  a  distinguished 
and  wealthy  Pittsburgh,  Pa.,  family,  25  June 
1906,  shot  and  killed  Stanford  White,  a  dis- 
tinguished architect,  in  the  roof  garden  of 
Madison  Square  Theatre,  New  York.  The 
murder  was  the  outcome  of  Thaw's  marriage  to 
Evelyn  Nesbit,  an  artist's  model  and  actress, 
who  accused  White  of  abusing  her.  A  long- 
drawn-out  trial  resulted,  notable  for  Thaws 
plea  of  insanity,  his  escape  from  Matteawan 
State  Hospital  for  the  Insane,  his  flight  into 
Canada,  his  ejectment  from  the  country  and 
subsequent  arrest  in  New  Hampshire  and  re- 
peated trials  following.  In  the  original  trial 
Thaw   was   sent  to   Matteawan,    1   Feb.   1908, 


and  was  kept  there  until  17  Aug.  1913,  when 
he  escaped  by  alleged  conspiracy  with  his  keep- 
ers. After  a  long  legal  battle,  in  which  noted 
lawyers  were  concerned,  Thaw  finally  was 
brought  back  to  New  York  State,  indicted  for 
conspiracy  and  acquitted.  Later  he  was  de- 
clared sane  and  taken  to  his  Pennsylvania  home 
where  he  remained  because  of  the  refusal  of 
the  local  authorities  to  agree  to  his  extradition. 

THAXTER,    thaks'ter,    Celia    Laighton, 

American  poet :  b.  Portsmouth,  N.  H.,  29  Tune 
1835 ;  d.  island  of  Appledore,  Isles  of  Shoals,  26 
Aug.  1894.  She  spent  her  childhood  and  much 
of  her  later  life  at  the  Isles  of  Shoals.  In  1851 
she  was  married  to  Levi  Lincoln  Thaxter,  who 
was  accustomed  to  visit  the  island  long  before 
they  had  become  a  popular  summer  resort.  Her 
first  published  poem,  ( Landlocked,*  was  printed 
by  Lowell  in  the  Atlantic.  The  motive  of  sub- 
sequent verse  is  also  generally  the  sea  and 
coast  scenery,  though  the  arts,  particularly 
music,  claimed  some  of  her  attention.  Its  note 
is  one  of  much  original  power.  Her  works 
are  (Poems)  (1872) ;  < Among  the  Isles  of 
Shoals,*  prose  sketches  (1873) ;  ( Poems > 
(1874);  <Drift  Weed*  (1879) ;  <Poems  for 
Children*  (1884);  <The  Cruise  of  the  Mys- 
tery >  (1886);  ( Idyls  and  Pastorals  >  (1886); 
<The  Yule  Log>  (1889);  <An  Island  Garden,> 
a  prose  diary  (1894);  betters5  (1895);  Sto- 
ries and  Poems  for  Children*  (1895).  A  col- 
lected edition  of  the  <  Poems*  appeared  in  1896. 
Consult  the  <  Letters * ;  also  an  article  in  the 
New  England  Magazine  (Vol.  24,  pp.  166-72). 

THAXTER,  Roland,  American  botanist: 
b.  Newton.  Mass.,  28  Aug.  1858.  After  receiv- 
ing a  Harvard  education  and  securing  his  Ph.D. 
there,  in  1888  he  became  a  professor  of  biology 
and  botany  in  the  university  and  a  noted  au- 
thority on  the  fungous  diseases  of  animals  and 
on  cryptogamic  botany.  From  1885  to  1891  he 
was  expert  mycologist  of  the  Connecticut  Agri- 
cultural Experiment  Station.  He  was  chosen 
American  editor  of  the  British  ( Annals  of  Bot- 
any * ;  elected  president  of  the  American  Botan- 
ical Society  and  in  1912  made  a  member  of  the 
National  Academy  of  Science.  He  has  con- 
tributed to  many  scientific  publications  dealing 
with  his  specialties. 

THAYER,  thar,  Abbott  Handerson,  Amer- 
ican figure  painter,  who  also  has  painted  ani- 
mals and  landscapes:  b.  Boston,  12  Aug.  1849. 
He  was  a  student  at  the  ficolc  des  Beaux  Arts 
under  Lehman  and  Gerome  from  1875  to  1879. 
Upon  his  return  to  America  he  was  made  presi- 
dent of  the  Society  of  American  Artists.  He 
was  the  discoverer  in  1894  of  the  Laws  which 
underlie  Concealing  Coloration;  and  published 
in  1909  ( Concealing  Coloration  in  the  Animal 
Kingdom*  (written  by  his  son,  Gerald  H. 
Thayer).  He  is  a  member  of  the  National 
Academy  of  design,  of  the  American  Academy 
of  Arts  and  Letters  and  of  the  L'  Insigne  Realc 
Accademia  Romana  delle  Belle  Arti  Denominata 
di  San  Luca.  Among  his  popular  works  are 
CA  Young  Woman >  (in  the  Metropolitan  Mu- 
seum, New  York)  ;  <A  Virgin1  (National  Gal- 
lery, Washington,  D.  C.) ;  <Winged  Figure* 
(Albright  Gallery,  Buffalo)  ;  and  <Caritas>  (in 
the  Boston  Museum). 

THAYER,  Alexander  Wheelock,  Ameri- 
can biographer :  b.  South  Natick,  Mass.,  22  Oct. 


400 


THAYER 


1817;  d.  Trieste,  Austria,  15  July  1897.  He 
was  graduated  from  Harvard  in  1843  and  from 
the  Law  School  in  1848.  For  a  time  he  was 
assistant  in  the  Harvard  Library,  »"d  while 
there  determined  to  write  a  life  of  Beethoven. 
In  1849  he  went  to  Europe  to  collect  material 
for  this  work  and  lived  abroad  the  greater  part 
of  his  life.  In  1859-82  he  was  United  States  con- 
sul at  Trieste,  Austria,  and  after  that  devoted 
himself  entirely  to  his  literary  work.  The  first 
volume  of  his  *Lifc  of  Beethoven*  appeared  in 
1866;  the  second  in  1872;  the  third  in  1879  and 
the  fourth  was  nearly  completed  at  the  time  of 
his  death ;  it  was  published  in  German,  although 
originally  written  in  Knglish.  It  deals  with 
the  life  and  character  of  the  man  Beethoven 
rather  than  with  his  musical  work;  and  is  very 
detailed,  exact  and  impartial.  Thayer  also 
wrote  ( Signer  Masoni*  (1862),  and  *The  He- 
brews and  the  Red  Sea'  (1883). 

THAYER,  Benjamin  Bowditch,  American 
mining  engineer:  b.  San  Francisco,  Cal.,  20  Oct. 
1862.  He  was  educated  in  the  Harvard  Scien- 
tific School  and  on  graduating  in  1885  at  once 
began  active  work  in  connection  with  the  Ana- 
conda Copper  Company,  of  which  he  became 
president.  He  later  was  made  vice-president  of 
the  Amalgamated  Company'  which  absorbed  it. 
He  was  president  of  the  American  Institute  of 
Mining  Engineers  in  1914  and  the  following 
year  was  named  on  the  United  States  Naval 
Consulting  Board,  where  he  did  much  good 
work. 

THAYER,  Eli,  American  educator  and  in- 
ventor: b.  Mcndon,  Mass.,  11  June  1819;  d. 
Worcester,  Mass.,  15  April  1899.  He  was  grad- 
uated from  Brown  University  in  1845;  became 
principal  of  the  Worcester  Academy ;  and  in 
1848  founded  The  Oread,  an  institute  for  young 
ladies  in  Worcester.  He  was  a  member  of  the 
State  legislature,  1853-54,  and  of  Congress, 
1856-61,  and  conducted  an  *  Emigrant  Aid  Com- 
panyM  which  settled  portions  of  Kansas  on 
the  anti-slaver)'  basis.  Subsequently  he  ac- 
quired manufacturing  interests  in  Massachu- 
setts and  received  patents  for  a  section  safety 
steam  boiler,  a  boiler-cleaner  and  a  hydraulic 
elevator.  Besides  his  Congressional  speeches 
(I860),  he  published  a  volume  of  'Lectures* 
(1886),  and  'The  History  of  the  Kansas  Cru- 
sade*  (1889). 

THAYER,  Ezra  Ripley,  American  advocate 
and  educator:  b.  Milton,  Mass.,  21  Feb.  1886; 
d.  September  1°15.  He  took  bis  LL.B.  degree 
at  Harvard  in  1S91  and  was  admitted  to  the  bar 
in  BoMon  directly  afterward.  His  progress  was 
rapid  and  be  became  Dane  professor  of  law  at 
i lie  university  and  dean  of  the  Law  School.  He 
\va>  a  member  of  a  noted  firm  oi  attorneys  and 
was  particularly  interested  in  raising  the  stand- 
ards of  his  profession. 

THAYER,  James  Bradley,  American 
author  and  lawvrr:  b.  Haverhill.  Mass.,  15  Jan. 
1831;  d.  Cambridge.  Ma»,  14  IV!..  \**\>.  He 
u.ts  educated  in  local  >chool>  and  graduated  at 
Harvard  in  185 2.  He  devoted  his  liiY  to  teach- 
ing but  alter  seen  ring  h\>  LL.B.  degree  from 
I  be  university  in  liS3<i  rose  <.pt-edil\  in  the  law, 
it •  which  hi  was  admitted  in  that  year.  In 
ls7.*  'M  In  wa«  Kovall  proie-soi  in  Harvard  and 
Mum  lS'U  m  VHil  held  the  chair  of  World 
professor.    Iowa  University  gave  him  its  LLD. 


degree  in  1891 ;  Harvard  in  1901.  In  186145 
he  was  secretary  of  the  Loyal  Publication  So- 
ciety, and  was  also  fellow  of  the  Americas 
Academy  of  Arts  and  Sciences  and  a  member 
of  the  Massachusetts  Historical  Society.  Be- 
sides many  contributions  to  scientific  pubGca- 
tions  he  was  author  of  '  Letters  of  Qunncnr 
Wright >  (1877);  <A  Western  journey  win 
Emerson*  (1884);  'Cases  on  Evidence*  (1892); 
(The  Origin  and  Scope  of  the  American  Doc- 
trine in  Constitutional  Law'  (1893);  4Tae 
Teaching    of    English    Law    in     Universities' 


the  Common  Law*  (1896),  etc. 

THAYER,  John  Adam*,  American 
lishcr:  b.  Boston,  20  Feb.  1861.  He  had  a 
mon  school  education  in  Cam  bridge  and  be- 
came a  noted  printer  and  typefounder.  Ii 
various  responsible  capacities  he  was  connected 
with  such  representative  publications  a*  the 
Ladies'  Home  Journal,  Munsey's  Magazine,  the 
Delineator,  etc.  After  a  residence  in  Pans 
from  1906  to  1911  he  again  Iwcamc  a  publisher, 
notably  to  the  Smart  Set  Magazine.  Hit  be* 
known  publication  is  (A  Publisher's  Life  Story' 
(1910;   rev.   cd..   1912). 

THAYER,  John  Milton,  American  sokber, 
lawyer  and  politician:  b.  Bcllingham,  Mass, 
24  Jan.  1820;  d.  1906.  He  graduated  at  Browi 
University  in  1841  and  became  a  member  of 
the  Massachusetts  bar,  removing  in  1854  ID 
Nebraska  where  he  was  made  a  member  of 
the  territorial  legislature  in  I860.  Previous  id 
entering  on  political  life  he  was  a  territorial 
brigadier-general  and  fought  successful  lixfcai 
campaigns,  placing  the  Pawnees  on  a  reserva- 
tion in  1859.  In  the  Civil  War  he  also  was  a 
brigadier-general  and  led  a  Nebraska  regiment 
For  services  at  Vicksburg,  he  was  brevettei 
major-general.  Returning  to  Nebraska  in  ltt5 
he   was   elected   to   the   United   States 


(1867)  and  afterward  was  appointed  by  Graat 
as  governor  of  Wyoming  Territory.    In 


he  was  elected  governor  of  Nebraska  and  alts 
was  made  department  commander  of  the 
G.  A.  K.  for  his  State.  Brown  Univerrity  con- 
ferred on  him  the  honorary  A.M.  degree  ia 
1847  and  the  University  of  Nebraska  gare 
its  LLP.  in  1902. 

THAYER,  Joseph  Henry,  Ameri 
tor:  b.  Boston,  Mass.,  7  Nov.  1838;  d. 
bridge,  Mass..  26  Nov.  190L  He  i 
atcd  from  Harvard  in  1850.  from  Andover 
Theological  Seminary  in  1857.  and  was  pastor 
of  the  Congregational  Church  at  Salem,  Mali* 
in  1S.VM4.  being  absent  from  his  charge  lor 
nine  months  in  1862  when  he  served  ai 
lain  in  the  Union  army.  In  1864  he 
the  chair  of  sacred  literature  at  Andorer. 
he  resigned  in  1882  to  liecomc  professor  of  Si 
Testament  criticism  at  Harvard.  He 
€A  (ire* k- Knglish  Lexicon  of  the  New  Ti 
ment'  (186")  ;  (A  Biographical  Sketch  of 
AM.oU  <1S84) ;  'The  Change  of  Attn** 
Toward  the  Bible'  (1801);  'Books  and 
Use1   (IS').*):  etc. 

THAYER,    Sylvanus,    American 
b.    Braintree.    Mass..   9   June    1785;    d 
Braintree.  7  Sept.  1872.    He  was  graduated  at 
Dartmouth    iu    1807,    and    at    West    Pomt  ii 
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For  four  years  he  was  occupied,  chiefly 
Boston  and  New  York,  in  the  const  ruc- 
f    coast-defenses.     During    the    War    of 
*  served  as  chief  engineer  of  the  North- 
ny  on  the  Niagara  frontier  and  at  Lake 
lain,  and  as  chief  engineer  and  brigade- 
in  the  defense  of   Norfolk,  Va.    After 
of   observation   in    Europe,   where  he 
I   fortifications   and  military  schools,  he 
i  superintendent  at  West  Point,  a  posi- 
'hich   he  held    from    1819  to    1833.    He 
ade  president  of  the  board  of  engineers, 
aced   in   charge  of   the   construction  of 
ss  and  harbor  improvements  around  Bos* 
Jpon  these  duties  he  was  occupied  during 
nainder  of  his  active  service.    He  was 
1  June  1863.  having  been  commissioned 
in  the  preceding  March.     He  gave  funds 
public  library  and  an  academy  in  his  na- 
wn,  and  for  founding  the  Thayer  School 
ivil     Engineering     at     Dartmouth.       In 
is  remains  were  taken  from  South  Brain- 
rhere  they  were  first  buried,  and  interred 
'St    Point,   where  in    1833   a   statue  was 
I  in  his  honor,  bearing  an  inscription  in 
he  is  called  the  ^Father  of  the  United 
Military   Academy.* 

[AYER  (WHITNEY),  Eugene,  Amer- 
rganist  and  composer:  b.  Mendon,  Mass., 
:.  1838;  d.  Burlington,  Vt,  27  June  1888. 
is  for  nearly  20  years  a  resident  in  Bos- 
here  in  April  1869  he  gave  the  first  free 
recital  in  the  United  States,  and  removing 
w  York  in  1881  became  organist  of  the 
Avenue  Presbyterian  Church.  Besides  a 
/al  Cantata *  he  composed  a  mass  in  E 
any  organ  pieces  and  much  vocal  music. 
:eived  the  degree  of  doctor  of  music  from 
d. 

[AYER,  William  Makepeace,  American 
egationalist  author:  b.  Franklin,  Mass., 
x  1820;  d.  Franklin,  7  April  1898.  He 
raduatcd  from  Brown  University  in  1843, 
as  pastor  of  the  Congregational  Church 
hland.    Mass.,    from    1849   until  m  1857,   at 

date  he  resigned  and  devoted  himself  to 
?.  He  was  a  member  of  the  State  as- 
f  1857-58  and  1863-64,  and  engaged  in  edi- 

work  1858-72.  His  publications,  very 
r  in  their  day  and  chiefly  for  juvenile 
g,  include  <The  Bobbin  Bov>  (1859); 
-i's  Historv  of  the  Rebellion > "  (1863-65)  ; 

Who  Win>  and  < Women  Who  Win' 
>;  (From  Log  Cabin  to  White  House' ; 
i  Tannery  to  the  White  House*    (1885). 

IAYER,  William  Roscoe,  American 
:  b.  Boston,  16  Jan.  1859.  He  was  gradu- 
rom  Harvard  in  1881 ;  was  assistant  editor 
:  Philadelphia  Evening  Bulletin  1882-S5; 
vas  editor  of  the  Harvard  Graduates 
ine  1892-1915.  He  has  published  < Con- 
is  of  Hermes>  (1884)  ;  <Hespcr>  (1888)  ; 
Dawn  of  Italian  Independence*  (1893); 
is:  New  and  Old>  (1894);  <Throne 
sJ  (1899);  ( Historv  and  Customs  of 
rd  University'  (1898);  <A  Short  His- 
f  Venice }  (1903)  ;  <The  Life  and  Times 
vour>  (2  vols.,  1911);  <The  Life  and 
s  of  John  Hay1  (2  vols..  1915);  <Ger- 
versus  Civilization*  (1916);  <Letters  of 
Holmes>  (1917);  'Out  of  Their  Own 
is*      (1917)  ;     (Collapse    of    Superman> 


(1917);  'Theodore  Roosevelt*  (1919).  He 
is  an  overseer  of  Harvard  College;  vice- 
president  American  Historical  Association; 
member  National  Institute  of  Arts  and  Let- 
ters; Fellow,  American  Academy  of  Arts  and 
Letters ;  Fellow,  American  Academy  of  Arts  and 
Sciences,  and  corresponding  secretary,  Massa- 
chusetts Historical  Society. 

THAYER,  William  Sydney,  American 
physician:  b.  Milton,  Mass.,  23  June  1864. 
He  was  graduated  at  Harvard  in  1885  and  took 
his  degree  as  doctor  of  medicine  there  in  1889. 
He  was  for  some  time  a  member  of  the  medi- 
cal staff  of  the  Johns  Hopkins  University  and 
visiting  physician  at  the  hospital  there.  He  is 
a  member  of  several  medical  societies  at  home 
and  abroad,  and  has  made  valuable  researches 
in  fevers  and  was  first  to  report  the  third  heart 
sound  at  his  clinics.  In  1917-18  he  was  with 
the  Russian  mission  to  Petrograd.  He  is  the 
author  of  several  medical  and  surgical  works, 
notably  (Lectures  on  Malarial  Fever3    (1897). 

THAYER  SCHOOL  OF  CIVIL  ENGL 
NEBRING,  a  department  of  Dartmouth  Col- 
lege (q.v.). 

THEAGENES  (the-aj'e-nez)  AND 
CHARICLEA,  kar-i-kle'a,  a  Greek  romance 
written  by  Heliodorus,  bishop  of  Trikka,  in  the 
4th  century.  The  story  recounts  the  love  and 
adventures  of  Theagenes,  a  Thessalian  and 
Chariclea,  daughter  of  the  queen  of  Ethiopia, 
and  is  the  foundation  of  many  later  romances 
both  by  the  early  Greek  fablers  and  the  later 
French  novelists,  including  Achilles  Tatius 
among  the  former,  and  Gomberville,  Scudery 
and  D'Urfe  among  the  latter.  It  was  trans- 
lated into  English  *by  Thomas  Undcrdown 
(1577),  and  into  French  by  Jacques  Amyot 
(1586). 

THEATINES.     See  Orders,  Religious. 

•  THEATRE  (Greek,  *a  place  for  seeing* 
from  OeaoOai  t  to  regard  or  look  at),  literally 
any  building  used  for  purposes  of  exhibition, 
but  now  generally  applied  to  a  place  in  which 
dramatic  and  musical  performances  are  given. 
The  theatre  may  be  considered  as  a  form  of 
architecture  which  found  its  earliest  expres- 
sion in  the  classic  ages  of  Greece  and  Rome, 
and  after  a  long  eclipse  has  again  become  im- 
portant within  the  last  250  years.  The  term 
theatre  also  comprises  the  whole  mass  of  dra- 
matic literature  and  its  theatrical  representa- 
tion. In  this  article  it  is  proposed  to  deal  (1) 
with  the  theatre  as  an  architectural  edifice 
from  its  earliest  beginnings  down  to  the  pres- 
ent. For  the  treatment  of  the  theatre  as  a 
form  of  artistic  expression  sec  Drama. 

The  Theatre  in  Architecture.— The  thea- 
tre had  its  origin  among  the  Greeks.  Its  germ 
was  the  ring  in  which  dithyrambs  and  phallic 
songs  were  performed  by  choruses  in  honor 
of  Dionysus.  These  were  performed  in  an 
orchestra  or  circular  dancing  place,  on  all  sides 
of  which  the  spectators  were  ranged.  Later 
a  table  was  introduced,  on  which  the  leader  of 
the  chorus  stood  while  he  carried  on  a  dialogue 
with  the  rest  of  the  choreutce  in  the  intervals 
between  the  choral  odes.  This  table  was  the 
first  and  most  rudimentary  form  of  stage  and 
the  date  of  its  introduction  is  about  560  B.C. 
Next  an  actor,  a  single  actor,  was  introduced 
by  Thespis  and,  as  he  played  many  different 
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parts,  a  tent  had  to  he  erected  in  which  he 
should  he  aide  to  change  his  mask  and  dress. 
Out  of  this  tent  arose  ultimately  the  stage 
buildings  of  the  Greeks,  which,  even  after  they 
became  elaborate  structures  of  stone,  retained 
the  name  skene,  wlcnt  or  booth1'  (cf.  English 
seen?) . 

(jreek  Theatrical  Architecture, —  From  the 
remains  of  various  Cireek  theatres  which  have 
hten  excavated  it  is  possible  to  reconstruct,  at 
least  in  its  main  features,  one  of  these  edifices. 
In  the  centre  the  orchestra  formed  an  exact 
circle  in  the  middle  of  which  stood  the  altar 
of  Dionysus.  Later  the  circle  was  cut  on  the 
side  next  the  stage.  Round  the  orchestra,  in 
size  rather  more  than  a  semi-circle,  the  scats 
for  the  audience  rose  tier  upon  tier  like  a 
modern  baseball  field-stand.  These  seats  were 
at  first  of  wood,  but  owing  to  a  collapse  of 
the  benches  in  4W  ii.c,  it  was  resolved  at 
Athens  to  erect  a  permanent  stone  theatre.  This 
was  the  theatre  of  Dionysus,  which  exists  to- 
day, although  it  has  been  partly  reconstructed. 
It  consists  of  three  parts — the  orchestra,  stage 
buildings  and  the  auditorium.  The  orchestra 
was  occupied  solely  by  the  chorus.  Behind  it 
rose  the  stage  buildings,  usually  a  long,  narrow 
rectangle,  facing  the  audience;  the  most  an- 
cient one  at  Athens  was  55  yards  long  and 
only  11  yards  deep.  Hut  then  little  scenery 
was  used.  In  front  the  buildings  represented  a 
palace  or  a  temple.  There  were  usually  three 
doors  opening  on  to  the  stage,  which  was  a 
wooden  platform,  standing  S  or  10  feet  above 
the  orchestra.  On  it  the  actors  appeared.  The 
auditorium  was  of  great  extent  as  the  theatre 
was  intended  to  accommodate  practically  the 
whole  population  of  the  city  in  which  it  stood. 
The  rows  of  seats  in  consequence  were  of 
enormous  <\7c,  the  theatre  of  Dionysus  at 
Athens  holding  27,500  persons,  and  that  at 
Megalopolis  being  computed  to  seat  44.0M.  In 
order  to  obtain  the  necessary  slope  for  the 
tiers  of  scats  as  well  as  a  natural  substructure 
for  the  same  the  (i reeks  always  chose  some 
natural  hollow,  where  the  shape  of  the  ground 
aided  the  design  of  the  architect.  Tiers  of 
seats  rose  one  above  another,  divided  vertically 
b\  passages  for  access  and  in  many  cases  hori- 
zontally aNo.  The  lowest  or  first  row  of  scats 
at  Athens  is  of  marble,  and  was  reserved  for 
persons  of  distinction;  the  rest  are  of  ordinary 
Mi 'iu\  I'eiueeii  the  auditorium  and  the  stage 
were  the  passages  of  entrance  (/»«i»Vf/i»j)  which 
in  some  instances  weir  of  great  breadth.  The 
back-wall  was  called  the  .vrriiii,  the  side-walls, 
oi  wines,  in  each  of  which  was  an  entrance  door 
being  call i'>1  paras  kin  ia  The  stauc  was  called 
the  ffv.iTi'i.'iififi.  A  flight  of  steps,  later  two,  con- 
nected tbi'  stage  with  the  orchestra  and  these 
steps,  ciiuMiiiii'd  out  hi  sikrlit  beiiealb  the  or- 
chestra lb  or.  were  :be  means  by  which  appari- 
tions f r ■  ixii  the  lnwer  woild  amended.  The 
Muni  !•!"  she  Mace  ue. n  est  the  orchestra  was 
e..lleil  tin-  /«•}/«■:■  ( /.  arum ).  The  back-wall 
it  pn  s, ntt  i|  a  Miii.tble  background  nr  setting 
•'-•I  the  pl.i\.  and.  be fon  the  perloi malice,  was 
i>>\(!nl  by  .i  iiii  tain  (uuluia)  which  was  let 
ibiWii.  ii"'  i'i.iwii  up  .i-  i>  usual  to-day.  When 
the  action  ■•!*  the  play  ruiuiied  a  different  scene, 
tin  J-.nk  «  f  'he  sMue  w.i-  on i  red  with  painted 
i  ".r!.tii!s  i<r  '-I-. ml.-.  At  litlni  end  of  the  staire 
weie  lai^i-  H-\oI\iiu*  iti.mgular  prisms,  each 
side  of  which  bore  a  different  scene,  thus  pro- 


viding  three   sets  of   wings.     In   dealing  l 
the  early  Greek  theatre  it   must  always  he 
membered  that  the  stage  was  only  of  seen 
ary    importance,    the    orchestra    being    d 
the  chief  point  of  interest.    There  was  *  . 
tain  amount  of  machinery,  of  which  the 
famous   was   a    species   of    crane    by    wh 
god  could  be  let  down  from  on  high  or  u»m 
up    again    as    occasion    required     The    Gr 
theatre   was   open    to   the   sky  and   atta 
at    it    was   a   species   of    religious   ohser 
performances   took  place  only  on    festal 
when  the  whole  population  turned  out  to  ■ 
ness  them.    The  acoustic  properties  appear 
have   received   little  attention.     Actors  used 
species  of  megaphone  device,  concealed  in  tb 
masks,  in  order  to  make  their  voices  carry  if 
distance.    Besides  the  theatre  at  Athens  C 
theatres    existed    also    at    Epidaurus,    D 
Syracuse  and   Megalopolis. 

Roman  Theatres. —  The  Roman  theatre  i 
largely  founded  on  Greek  models.    It  was  k 
before    a    permanent    theatre    was    erected 
Rome  because  it  was  thought  that  such  a  cm 
display  was  not  in  harmony  with  the  simpfic 
of  the  republic.    At  an  early  period  drama 
performances  took  place  in  tempo  ran*  to 
structures    and    amid    such    surroundings    i 
comedies  of  Plautus  and  Terence  were  first  p 
duccd.    Toward  the  close  of  the  republic  r 
wooden  theatres  were  erected  in  Rome.   Po 
pey   was   the   first    to  construct   one   of  1 
His  theatre,  which  may  he  taken  as  the  Run 
model,  near  the  Campus  Martins  differ? 
turally  from  the  Greek  model.     The  omica 
was  a  semi -circle  and  there  was  no  altar.  ! 
ing  and  dancing  were  transferred  to  the 
and  the  orchestra  space  was  occupied  by  K 
for  prominent  persons.  The  stage  was  enlanj 
The  stats  were  built  of  masonry,  not  ex  cava 
out  of  a  hill  side  or  planted  on  a  natural  sk 
The  use  of  the  arch  and  of  concrete  by 
Romans  facilitated  this  mode  of  buildi       * 
under   Roman   hands   the   theatre   first   v 
an    architectural    unit,    with    auditorium, 
and    stage    buildings,    all    joined    in    a 
structure.     There    arc    extensive    re 
Roman  theatres;  among  the  most  cele^. •»«.«, 
those    of     Rome,    Orange,     France,     Eph 
Miletus,    Cnidus,    Tauromcnium     and    N 
Roman  theatres  were  frequently  much 
than   the  Greek  and  there  were  frcque 
rangements   to   protect   the   audience   fi> 
sun's  rays  by  an  awning. 

The   Roman   theatre   of   the   empire  I 
degenerated   into   sheer   lasciviousness 
rise  of  Christianity  brought  a  new  and  ■< 
able  toe  to  this  kind  of  spectacle.   The  V 
inveighed    against    the    public    spectacle* 
clerics    were    forbidden    to    Ik*    present    " 
gradually    the    new    morality    grained   he, 
and  the  theatre  ceased  to  be  a  feature  u« 
social  life  of   the  people. 

Middle  Ages. —  During  this  period  the 
existed    only    in    the    form    of    mysterit?  - 
miracle  plays  and  was  under  the  mai 
of    the   Church.    Theatres  were   not   . 
Plays   were   presented   generally   in   c 
or  monasteries,  and  the  most  efaboratt  » 
used    was    a    three- story    scaffold    repr 
heaven,  earth  and  hell.    Strolling  pto*v«, 
ga\e  performances  in   temporary  hon 
period    is,    therefore,    entirely    I 
gards  theatrical  architecture. 
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*m  the  Renaissance  to  the  Present. — With 
vival  of  learning  in  the  16th  century 
ilso  a  revival  of  the  drama,  and  theatres 
to  be  built.  The  earliest  was  probably 
house  of  some  sort  in  the  Hotel  de 
>gne,  Paris,  which  was  built  about  1548 
e  Confraternity  of  the  Passion;  but  the 
;gular  theatre  was  that  which  Bramante 
ucted  at  Rome  in  the  Grand  Court  of 
itican  about  1580.  Then  came  the  Teatro 
co  at  Vicenza,  designed  by  Palladio,  and 
d  in  1584;  while  the  earliest  theatre  built 
dern  lines  was  constructed  by  Aleotti  at 

in  1618.  In  all  the  early  Continental 
;s,  the  construction  was  founded  on 
models,  but  in  England  a  simpler  idea 
Here  the  earliest  dramatic  pcrform- 
took  place  in  booths,  tennis-courts  or  in 
en  courtyards  of  inns;  and  it  was  not 
j  end  of  the  16th  century  that  the  first 
lent  building  was  erected  for  theatrical 
es.  This  was  wThe  Theatre,1*  built  by 
je  in  Shoreditch  in  1576,  which  was 
:d  not  on  any  classical  model,  but  on 
nyards,  in  which  the  actors  had  been 
>med  to  play.  The  stage  was  literally 
e  —  a  platform  erected  against  one  side 

building  —  and  on  three  sides  of  this 
•m  the  spectators  stood  or  sat  in  the  pit 
called  the  yard),  while  all  round  it  ran 
illeries  or  boxes  (then  called  rooms) 
r  like  the  galleries  of  an  innyard.  There 
)  provision  for  scenery.  The  door  at  the 
>f  the  stage,  which  communicated  with 
cssing-rooms,  etc.,  and  was  the  general 
:e  for  the  actors,  was  hung  with  curtains, 
ere  seem  to  have  been  curtains  running 
is,  some  distance  up  the  stage  which 
be  drawn  and  undrawn  to  indicate  an 
apartment,  but  the  locality  in  which  the 
was  laid  was  indicated  only  by  a  placard 
up  bearing  such  an  inscription  as  <(A 
»  «This  is  a  forest,1*  etc.  Properties, 
•niturc  were,  however,  largely  used  to 
erisimilitude  to  the  action.  These  prop- 
seem  to  have  been  pushed  on  the  stage 

calmest  fashion.  Thus  in  Middleton's 
e  Maid  in  Cheapside,*  one  stage  direc- 
ins,  <(A  bed  is  thrust  out  upon  the  stage, 
»  wife  in  it,*  and  a  similar  action  is  in- 
l  in  the  stage-direction,  "Enter  Anne 
»  in  Davenport's  (New  Trick  to  Cheat 
rviP  In  the  stage  there  were  traps  ap- 
y  to  a  considerable  extent ;  while  behind 
l  a  higher  level  was  a  platform  which 
ty  for  any  elevated  part  of  the  supposed 

In  the  Elizabethan  theatre  the  stage 
rewed  with  rushes,  or,  upon  very  special 
»ns,  was  matted ;  and  on  it  the  young 
n  or  gallants  sat  on  stools,  showing  their 
ind  figure  to  the  audience,  and  effectually 
ang  anything  resembling  dramatic  illu- 
\fter  the  Restoration,  under  Charles  II, 
ras  familiar  with  the  French  stage,  the 
i  theatre  came  more  into  line  with  the 
ental.     The    stage    was    gradually   with- 

closer  and  closer  to  the  proscenium 
?,  until,  by  1750,  the  appearance  of  the 
r  of  Drury  Lane  was  not  seriously  dif- 
from  that  of  to-day.  Movable  scenery, 
was  invented  by  Baldassarc  Peruzzi  early 

16th  century,  had  long  been  used  in 
:s,  but  it  was  not  till  1661  that  it  was 
>  illustrate  a  regular  stage-play  in  Eng- 


land. Meanwhile  theatrical  architecture  was 
developing  on  the  Continent  along  classic  lines. 
The  first  theatre  in  America  was  opened 
at  Williamsburg,  Va.,  5  Sept.  1752.  Others 
followed  at  Annapolis,  Md.,  and  in  Nassau 
street,  New  York,  in  1753,  Albany,  1769,  Balti- 
more, 1773,  Charleston,  S.  Q,  1774,  New- 
bern,  N.  C,  1778,  and  Boston,  1792.  Modern 
theatres  are  comparatively  small  because  it 
has  been  found  that  the  voice  cannot  be  dis- 
tinctly heard  without  straining  more  than  90 
feet  in  front  of  the  speaker.  Little  change  was 
made  in  theatrical  architecture  during  the  19th 
century.  In  the  latter  half  of  the  century 
sumptuous  houses  were  erected  on  the  Con- 
tinent and  in  England  and  America,  of  which 
the  most  celebrated  was  the  Paris  Grand  Opera. 
Notwithstanding  the  vast  size  of  the  building, 
the  auditorium  contains  only  2,194  seats.  By 
far  the  greater  part  of  the  building  is  occu- 
pied by  a  vast  number  of  rooms,  halls,  stair- 
cases, shops,  etc.,  appurtenances  designed  for 
the  convenience  and  pleasure  of  the  spectators 
and  of  those  connected  with  the  theatre.  In 
magnificence  and  costliness  the  Paris  Grand 
Opera  was  easily  the  first  theatre  of  the  19th 
century.  In  the  opening  decades  of  the  20th 
century  several  monumental  playhouses  were 
erected  in  England,  and  in  the  United  States; 
of  these  one  of  the  most  remarkable  if  not 
the  most  beautiful  in  design  and  appointments 
is  the  Century  Theatre,  New  York.  In  this 
century  also  playhouses  began  to  be  constructed 
once  more  as  isolated  buildings  in  which  ex- 
terior design  played  a  large  part.  The  interior 
arrangements  of  modern  American  theatres  are 
superior  in  comfort  and  convenience  to  those 
of  Europe,  although  the  latter  are  often  lavishly 
decorated.  In  America,  seating,  heating,  ventila- 
tion, exits  and  fireproof  construction  receive 
the  most  careful  attention.  The  largest  theatre 
in  America  is  the  New  York  Hippodrome, 
which  seats  over  5,000  and  is  used  for  spectacu- 
lar entertainments.  The  modern  theatre  con- 
tains like  its  prototypes  the  two  essentials^  of 
auditorium  and  the  stage.  To  the  auditorium 
are  now  appended  corridors,  foyers,  lounging- 
rooms,  etc.,  also  an  outer  lobby,  vestibule  and 
approaches.  The  auditorium  is  generally  of  the 
horseshoe  type,  but  in  many  recent  construc- 
tions the  rows  of  seats  on  the  ground  floor 
and  balcony  are  kept  straight.  A  special  de- 
velopment is  the  modern  opera-house  with  as 
many  as  five  balconies  and  a  large  number  of 
boxes.  In  the  modern  playhouse  there  are  few 
boxes:  the  ground  floor  has  a  steep  pitch  so 
that  the  spectators  in  each  row  may  view  the 
stage  clearly  over  the  heads  of  those  in  the  row 
in  front.  The  first  balcony  is  more  steeply 
pitched  than  the  ground  floor,  and  the  second 
and  succeeding  balconies  still  more.  Lavish 
decoration  after  the  Italian  and  French  models 
is  giving  way  to  straight  lines  and  bare  walls 
with  a  simple  color  scheme.  The  acoustic 
problem  is  one  of  the  most  serious  with  which 
the  architect  of  theatres  has  to  deal.  The  stage 
is  now  the  most  elaborate  part  of  the  theatre. 
The  opening  on  the  auditorium  is  from  25  to 
35  or  40  feet  wide  and  from  14  to  22  feet  high. 
The  stage  is  frequently  twice  the  height  of  the 
proscenium  so  that  all  scenery  ('drops,*  etc.) 
may  be  hung  aboye  the  proscenium  opening 
when  not  in  use.  The  set-scene  is  now  in  very 
general  use  and  to  a  great  extent  eliminates 
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the  necessity  for  a  high  stage.  The  set- scene 
is  built  so  solidly  and  reproduces  the  condi- 
tions of  nature  with  such  completeness  as 
scarcely  to  make  any  demands  on  the  imagina- 
tive facultv  of  the  spectators.  If  a  room  is 
represented,  the  walls  and  ceiling  arc  built 
with  marvelous  solidity,  a  chandelier  hangs 
from  the  centre  of  the  ceiling;  the  doors  shut 
with  an  unmistakable  bang;  trie  windows  open 
and  close  better  than  they  sometimes  do  in 
actual  life.  In  elaborate  plays  whole  pieces  of 
scenery  are  raised  through  large  transverse 
openings  in  the  stage  by  means  of  platforms 
called  bridges.  These  work  in  and  out  of  the 
well  or  cellar,  a  space  under  the  stage  nearly 
as  deep  as  the  proscenium  opening  is  high. 
Alx>ve  the  stages  are  the  flics,  larger  lateral  gal- 
leries, in  which  the  scene-men  ( "fly-men") 
work  their  ropes  and  pulleys.  Higher  still  is 
the  Grid-iron,  an  open  line  of  strong  beams 
from  which  various  borders  or  drops  are  hung. 
AIk>vc  this  is  the  barrel-loft  or  rigfring-loft,  in 
which  arc  the  drums,  pulleys  or  windlasses  by 
which  the  curtains  and  clothes  arc  worked. 
With  the  cxtcnsi\e  use  of  elaborate  scenes 
and  the  demand  for  rapid  shifting  there  has 
been  developed  the  revolving  stage,  which  is 
a  circular  platform  a!>out  40  feet  in  diameter 
and  revolving  on  a  shaft  embedded  in  concrete. 
This  circular  platform  is  capable  of  holding 
about  four  sets  which  can  be  brought  before 
the  audience  by  re\olving  the  platform.  The 
sliding  stage  is  one  of  double  width  and  which 
is  moved  laterally  so  that  on  the  concealed 
half  the  following  scene  may  be  set  up  while 
the  play  proceeds  on   the  exposed  half. 

Perhaps  the  greatest  change  in  the  modern 
as  compared  with  the  older  'heat res  is  in  the 
lighting  arrangement  due  to  the  introduction 
of  electricity.  The  lights  in  the  trough  below 
arc  called  footlights,  those  above  border 
lights.  There  are  sets  of  bulbs  in  white  and  in 
two  or  more  colors.  Dimmers  arc  used  to 
lower  the  intercity  of  the  bulbs.  All  lights 
(except  perhaps  the  spotlights)  arc  now  con- 
trolled from  a  single  switch! >oard  at  the  side 
of  the  stage.  Recently  several  open-air  theatres 
have  been  constructed  in  America.  Some  of 
these  are  of  the  ancient  type,  as  that  at  Berke- 
ley, Cal.,  while  others  arc  of  the  so-called 
garden  type  in  which  the  landscape  architect 
plays  a  leading  role.  There  is  a  good  example 
of  the  garden  type  at  Vassar  College.  Among 
recent  innovations  in  theatrical  structure  arc 
the  little  theatres,  some  of  which  seat  onlv 
101),  and  the  portmanteau  theatre,  an  approach 
to  the  media*\  al  traveling  theatre,  but  more 
artistic  and  better  adapted  to  the  present-day 
intimate    form   of    drama. 
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THEATRE,  The  American.     In  order  to 

convey  to  the  reader  a  fair  understanding  of  lie 
progress  of  the  American  theatre  since  1795  it 
is  perhaps  necessary  to  state  something  abcat 
its  beginnings,  which,  indeed,  previous  to  175ft 
arc  involved  in  much  obscurity.  Tony  Aston, 
an  Knglish  stroller  of  some  celebrity,  visited  tat 
Southern  and  Middle  colonies  about  1730,  aad 
gave  entertainments  at  New  York  and  periapt 
other  places;  and  there  is  some  evidence  that 
a  company  of  comedians  acted  plavs  in  New 
York  in  1732;  but  it  was  not  until  1^49  that  aa 
organization  came  into  existence  of  which  we 
can  form  any  definite  judgment.  Thi«  company 
attempted  to  open  a  playhouse  in  Philadelphia, 
and  Addison's  (Cato>  was  actually  performed; 
but  the  performers  were  arrested  and  admon- 
ished by  Recorder  Allen  to  give  up  the  under- 
taking. Thomas  Kean  was  the  principal  actor 
in  both  tragedy  and  comedy,  and  one  Murray 
seems  to  have  been  associated  with  him  in  the 
management.  Finding  Philadelphia  too  inbos- 
pitable,  the  players  went  to  New  York,  when 
they  were  advertised  as  the  company  of  come- 
dians from  Philadelphia,  and  gave  the  first  the- 
atrical season  of  which  we  have  any  connected 
account.  The  performances  were  fpven  in  a 
tf convenient  room0  in  a  house  belonging  to  Rip 
Van  Dam  in  Nassau  street,  and  extended  over 
a  period  of  more  than  a  year —  from  5  March 
1750  to  8  July  1751.  The  first  plav  was  •Rich- 
ard III/  in  which  Kean  played  Richard.  So 
far  as  is  known,  the  company  appeared  in  15 
plays  and-  nine  farces.  Although  Mr.  Keu 
formally  announced  his  withdrawal  from  the 
stage  to  resume  his  business  of  writing,  he  was 
with  a  company  called  the  *  Virginian  Comedi- 
ans" at  Annapolis  in  the  summer  of  1753.  when 
Lewis  Hallam  and  his  London  players  armed 
at  Williamsburg,  Va.  Besides  Mr.  Kean  theft 
were  oilier  members  of  the  New  York  company 
among  these  •  Virginia  Comedians."  Perhaps 
this  disposes  of  the  claim  usually  made  for 
Dallam's  company  as  being  the  first  regnbr 
theatrical  organization  in  America. 

Lewis  Dallam,  who  brought  a  company  of 
comedians  from  London  in  1752,  was  not  as 
actor  of  any  consequence  in  England,  nor  is  it 
likely  that  his  wife,  known  to  the  American 
stage  .successively  as  Mrs.  Hallam  and  Mrs. 
Douglass,  was  an  actress  of  recognized  abihlj 
there. 

The  Hallam  company  reached  Yorlctown  in 
June  1752,  and  began  playing  at  Williamsbemj 
on  5  ScptcnuVr  following,  the  opening  pieces 
being  ^he  Merchant  of  Venice*  and  'Lethe.1 
The  only  other  play  the  Hallam  company  ■ 
known  to  have  performed  at  Williamsburg  wa» 
'Othello.'  «J  Nov.  1752.  From  Wilfiaaisharg 
Hallam  went  to  New  York,  where  he  arrived  in 
June  \7?X  and  played  until  the  following  Maick 
M  r>.  Hallam  played  the  leading  parts  in  both 
tragedy  and  comedv.  while  her  daughter  Mim 
Hallam,  was  put  forward  in  farces.  Hawwi 
seldom  appeared.  The  great  Shakespeare  rota 
were  divided  between  Makwie  and  iligkp;  tfct 
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laying  Shylock  and  Lear,  and  the  latter 
and  Romeo.  From  New  York  the  com- 
it  to  Philadelphia,  where  the  engage- 
s  limited  to  25  performances.  This 
5  theatrical  campaign  of  Lewis  Hallam 
r,  who  retired  with  his  family  to 
where  he  died  soon  afterward, 
r  or  two  after  Mr.  Hallam's  death  his 
tarried  David  Douglass,  who  organized 
cal  company  in  Jamaica  in  1758  for 
American  campaign,  with  Mrs.  Douglass 
hief  attraction.  Besides  his  mother, 
jwis  Hallam  was  the  only  member  of 
aflass'  company  who  had  previously  ap- 
t  the  New  York  and  Philadelphia  thc- 
le  had  already  become  a  full-fledged 
:,  although  he  was  only  in  his  20th  year, 
he  leading  parts  in  tragedy  and  comedy 
.  Harman,  as  Rigby  had  previously 
icm  with  Malone.  Mrs.  Harman,  who 
laughter  of  Charlotte  Charke  and  a 
ighter  of  Colley  Gibber,  was  also  with 
•any,  and  next  in  consequence  to  Mrs. 
The  low  comedian  was  Owen  Mor- 
was  identified  with  the  American 
for  a  full  half  century— 1759-1809. 
;  arrival  in  New  York,  Douglass  had 
faculty  in  obtaining  permission  to  open 
tre  that  he  had  built  on  what  was 
uger's  Wharf,  and  it  was  not  until  28 
I  that  he  began  a  brief  season  with  the 
>f  (Jane  Shored 

g  the  following  spring  and  summer 
[glass  built  a  theatre  at  Vernon  and 
reets  in  Philadelphia,  which  he  opened 
1759,  and  maintained  with  considerable 
{  until  the  close  of  the  year.  He  had 
authority  to  act  from  Governor  Denny, 
:ompact  was  kept,  although  the  opposi- 
le  theatre  was  so  great  in  the  province 
ict  prohibiting  plays  was  passed  by  the 

to  go  into  effect  1  Jan.  1760.  After 
ihia  was  closed  against  him,  Mr.  Doug- 
t  to  Annapolis,  where  he  played  an 
=nt.  The  company  also  performed  in 
aryland  towns,  and  at  Newport  and 
ce  in  1761.    In  the  autumn  Mr.  Doug- 

another  theatre  in  New  York,  in  what 

Chapel  (now  Beekman)  street,  where 
performances  from  19  Nov.  1761  to  26 
62.  This  ended  his  first  attempt  to 
lie  mastery  of  the  colonial  stage.     In 

years  of  management  Douglass  had 
in  actor  of  considerable  authority,  at- 

such  parts  as  Sir  John  Falstaff  in 
enry  IV  >  and  Mercutio  in  ( Romeo  and 
In  the  latter  young  Hallam  played  the 
his  mother's  Juliet.  In  the  last  New 
jagement,  Mrs.  Hallam,  the  wife  of  the 

tragedian,  was  seen  in  a  few  parts, 
pair  separated  soon  afterward. 

always  been  understood  that  after  his 
it  from  New  York  in  1762  Mr.  Doug- 
not  venture  upon  the  continent  again 
6,  when  he  built  the  Southwark  The- 
^iladelphia.  On  the  contrary,  he  ap- 
n   Charleston   in    November    1765   and 

there  until  the  following  April.  Lewis 
vas  not  with  the  company,  and,  with  the 
i  of  Mrs.  Douglass  and  Miss  Hallam, 
•rmers  were  all  new  to  the  stage.  Only 
the  new  players  were  still  with  Doug- 
:n  he  reached  Philadelphia  —  Messrs. 
,nd  Wall  and  Miss  Wainwright.    With 


the  opening  of  the  new  theatre  in  Southwark, 
Philadelphia,  began  the  theatrical  organization 
afterward  known  as  the  "Old  American  Com- 
pany.w  Lewis  Hallam  was  once  more  in  the 
lead.  Mr.  Morris  and  Mrs.  Harman  were  again 
with  the  company.  During  this  season  a  so- 
called  comic  opera,  cThe  Disappointment,*  said 
to  have  been  written  by  Col.  Thomas  Forrest, 
afterward  a  distinguished  officer  in  the  Revo- 
lutionary army,  was  announced  for  production, 
but  it  was  withdrawn  because  it  contained  "local 
reflections.1*  As  a  recompense  for  its  with- 
drawal, (The  Prince  of  Parthia,'  by  Thomas 
Godfrey,  Jr.,  was  produced  24  April  1767.  This 
was  the  first  tragedy  written  and  played  in 
America.  The  season  was  noteworthy  for  the 
first  appearance  in  America  of  John  Henry,  who 
was  the  partner  of  Lewis  Hallam  after  the 
Revolution  in  the  management  of  the  Old 
American  Company. 

While  the  company  was  playing  in  Philadel- 
phia, Mr.  Douglass  built  a  new  theatre  in  John 
street,  New  York,  which  was  the  second  of  the 
permanent  theatres  in  the  colonies,  the  South- 
wark being  the  first.'  The  first  season  at  the 
John  street  house  lasted  from  7  Dec.  1767  to 
2  July  1768.  The  company  alternated  between 
these  two  theatres  down  to  the  time  of  the 
Revolution ;  but  Mr.  Douglass  found  the  patron- 
age of  the  two  cities  inadequate  as  early  as 
1770-71.  In  the  latter  year  he  made  a  tour  to 
the  southward  as  far  as  Williamsburg,  Va., 
playing  at  Fredericksburg,  Suffolk  and  other 
towns,  and  building  a  theatre  at  Annapolis, 
where  the  company  played  an  engagement  in 
the  autumn  of  1771.  In  1773  Douglass  also 
built  a  theatre  at  Charleston,  S.  C,  which  was 
the  last  of  the  many  buildings  he  erected  for 
theatrical  purposes.  The  company  played  at 
Charleston  from  22  Dec  1773  to  19  May  1774. 
In  October  following  the  Continental  Congress 
passed  a  resolution  forbidding  theatrical  per- 
formances, in  view  of  the  impending  Revolu- 
tion, and  the  organization  was  disbanded.  Hal- 
lam went  to  England,  where  he  appealed  to  the 
London  public  at  Covent  Garden  Theatre  as 
Hamlet  in  1775.  His  mother,  Mrs.  Douglass, 
died  in  Philadelphia  at  the  close  of  1774,  and 
Mr.  Douglass  returned  to  Jamaica,  where  he 
became  a  magistrate. 

It  is  an  interesting  fact,  showing  the  theatri- 
cal activity  before  the  Revolution,  that  while  the 
American  Company  was  acting  in  New  York 
and  Philadelphia  in  1766-69  there  was  a  com- 
pany in  the  South  giving  performances  at  An- 
napolis and  Williamsburg.  This  company  was 
known  as  the  "Virginia  Comedians39  in  1768, 
when  it  gave  a  long  season  at  the  Virginia 
capital;  but  it  assumed  the  name  of  the  "New 
American  Company"  when  it  was  at  Annapolis 
from  January  to  June  1769.  The  leading  spirits 
of  the  Virginia  Comedians  were  Messrs.  Ver- 
ling  and  Bromadge,  and  Mrs.  Osborne,  who 
had  played  with  Douglass  at  Charleston  in 
1765-66,  and  Mr.  Godwin,  who  was  with  the 
American  Company  at  the  Southwark  in  Phila- 
delphia in  1766-67.  All  these  were  with  the 
New  American  Company,  with  the  exception  of 
Mr.  Bromadge.  A  number  of  bills  of  the  Vir- 
ginia Comedians  at  Williamsburg  in  1768  have 
been  preserved. 

The  most  important  annals  relating  to  the 
American  stage  that  have  escaped  the  destroy- 
ing hand  of  time  are  a  collection  of  playbills 
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made  hy  Thomas  Llewellyn  I.cchmcre  Wall  — 
Mr.  Wall  of  Douglass'  company.  These  cover 
40  year*  of  the  theatrical  life  of  the  actor  and 
are  especially  valuable  for  the  complete  infor- 
mation they  afford  in  regard  to  the  Baltimore 
Company,  organized  by  Wall  and  Lindsay  in 
1782.  Wall  was  perhaps  the  only  member  of 
the  American  Company  who  remained  behind 
when  Douglass  returned  to  Jamaica  in  1774. 
He  was  also  the  only  manager  who  undertook 
to  produce  plays  he  fore  the  close  of  the  Revo- 
lution. In  1781  lie  was  at  Annapolis  giving 
entertainments  with  the  assistance  of  his  wife 
and  daughter  when  the  French  army  was  on 
the  march  to  Yorktown.  For  one  of  hi*  per- 
formances at  that  time  he  succeeded  in  securing 
the  services  of  the  hand  belonging  to  the  regi- 
ment of  Count  de  Chaleur.  Later  in  the  year 
he  went  to  Haltimore,  where  he  repeated  his 
Annapolis  entertainment,  and  in  conjunction 
■with  Adam  Lindsay,  a  tavern-keeper  at  Fell's 
Point,  I  mi  It  a  theatre,  of  which  Lindsay  and 
Wall  were  the  nominal  managers,  with  Wall  as 
the  stage  director.  The  company  was  formed 
on  what  was  afterward  known  as  the  "common- 
wealth plan."  The  theatre  was  opened  15  Jan. 
1782  and  continued  open  without  important  in- 
terruptions until  n  July  —  42  nights.  In  all  10 
plays  and  14  farces  were  produced,  and  the 
total  receipts  for  the  season  were  $14.20*),  an 
average  of  $»W8.50  per  night.  With  the  ex- 
ception of  the  Walls  the  players  were  all  new  to 
the  American  stage,  and,  it  may  he  as  Mimed, 
were  all  amateurs. 

The  second  season  at  the  Baltimore  theatre 
extended  to  7  Feh.  178J.  On  the  third  night  of 
the  season  at  1'altimorc,  Mr.  and  Mrs.  Dennis 
Ryan  appeared  in  '  I  )ouglass. '  Ryan  dominated 
the  company  from  the  outset,  and  when  Wall 
retired  from  the  management,  7  Feb.  1783,  he 
assumed  the  reins,  keeping  the  theatre  open 
from  11  February  to  0  June.  From  Haltimore 
Ryan  carried  his  company  to  New  York  and 
opened  the  theatre  in  John  street.  Wall  was 
with  Ryan's  company,  which  remained  until  the 
British  evacuation,  giving  two  performances 
in  October  1783,  while  the  military  players  gave 
a  performance  for  Mr>.  Ryan's  benefit.  In  the 
winter  Ryan  again  opened  the  Baltimore  the- 
atre, the  .season  extending  from  7  Dec.  1783 
to  14  Feb.  1784.  The  only  noteworthy  event  of 
this  season  was  the  first  production  of  the 
'School  for  Scandal*  in  America,  3  Feb.  1784, 
with  Mrs.  Ryan  as  Lady  Teazle.  After  the 
close  of  the  Baltimore  season  in  1784.  Ryan  took 
the  company  to  Richmond,  where  he  played  a 
long  engagement.  Mr.  Heard,  who  was  the 
original  Sir  Peter  Tia/le  in  this  country,  joined 
the  forces  of  Ilallam  and  Henry,  while  other 
members  of  the  organization  found  professional 
employment  in  the  South  during  the  rest  of  the 
cent  wry. 

After  the  Revolution  both  Lewis  Hallam  and 
John  Henry  sought  to  control  the  theatres  that' 
had  been  built  bv  Douglas* ;  but  Hallam  was  the 
tirst  to  present  a  company  of  comedians  to  the 
New  York  public,  opening  the  John  Street 
Theatre  24  Aug.  1783.  Hallam  proposed  a  part- 
nership with  Henry,  and  the  firm  of  Hallam 
and  Henry,  which  ruled  the  American  stage 
during  tin  ntxt  sevi  n  years,  came  into  exist- 
ence The  John  S»  reef  Theatre  reopened 
under  their  managi'im  m  21  Nov.  1785  Henry 
engaged  in  England  a  number  of  capable  actors 


and  actresses  whose  names  are  part  of  the  ha- 
lo ry  of  the  American  stage,  while  Wignell  net 
only  succeeded  in  building  in  Philadelphia  the 
first  really  handsome  and  complete  theatre  ift 
the  I'nited  States,  but  put  into  it  the  baft 
company  of  players  that  had  as  yet  facta 
tempted  to  cross  the  Atlantic. 

An  incident  of  the  Hallam  and  Henry  part- 
nership, previous  to  the  reorganization  of  the 
company,  that  needs  to  be  noted  here  u  the 
production  of  the  first  American  comedy,  'The 
Contrast,*  by  Royal  1  Tvler.  This  piece,  which 
was  first  produced  in  New  York  18  April  1787, 
was  written  for  Wignell,  who  wished  to  play  i 
Yankee  character.  Wignell's  Jonathan  deserves 
remembrance  as  the  forerunner  of  the  lam 
scries  of  stage  Yankees  that  afterward  hecaaK 
popular  with  American  audiences.  The  comedy 
was  printed  in  Philadelphia,  and  was  oftca 
played  by  strolling  companies  before  the  dost 
of  the  century*. 

The  only  really  important  recruits  engaged 
by  Mr.  Henry  in  England  were  Mr.  and  Mil 
Hodgkinson,  of  the  Hath  and  Bristol  theatres. 
and  Mrs.  Wright  en,  who  had  long  been  a  favor- 
ite singer  and  actress  at  Drury  Lane.  Hodg- 
kinson was  a  man  of  great  talent  and  versatility, 
and  the  best  actor  seen  in  America  up  to  thai 
time  and  for  many  years  afterward.  He  made 
his  debut  as  l>on  Felix  in  'The  Wonder.*  at 
Philadelphia.  26  Sept.  1792,  succeeded  Henry 
as  one  of  the  managers  of  the  Old  America! 
Company  in  17°4.  and  was  active  as  actor  aai* 
manager  in  New  York  until  after  the  opauaf 
season  at  the  New  Theatre  in  179K.  Mrs. 
Hodgkinson,  known  at  Bath  and  Bristol  as  Miss 
Brett,  was  an  actress  of  merit,  and  in  this 
country  eclipsed  both  Mrs.  Henry  and  Mrs. 
Hallam,  the  wives  of  the  managers  by  whom 
the  Hodgkinsons  were  engaged.  Mrs,  Wrigh- 
ten  was  known  in  America  as  Mrs.  Powrufi. 
She  died  at  Charleston  in  1796,  after  introduc- 
ing her  two  daughters  to  the  stage  in  this 
country.  One  of  them,  Caroline,  married  Alex- 
ander Placide,  who  had  been  a  rope  dancer  m 
Kugland.  She  was  the  mother  of  the  famoos 
Placide  family  of  actors.  It  was  during  this 
period  that  William  Dunlap  became  prominent 
as  a  dramatist  and  adapter  of  plays.  His  first 
comedv.  'The  Father, *  was  produced  at  the  oil 
John  "Street  Theatre.  7  Sept.  1789.  Ehmaf 
became  associated  with  Hallam  and  Hodglriasoa 
in  the  management  of  the  New  York  company 
in  I79n,  and  he  was  afterward  for  a  brief  period 
the  sole  manager  of  the  New  Theatre,  better 
known  as  the  Park. 

After  leaving  the  Old  American  Company. ist 
the  beginning  of  1792,  Thomas  Wignell  asn> 
ciated  himself  with  A.  Reinaglc,  a  musician  wan 
came  to  American  in  1786,  in  the  project  of 
building  the  New  Theatre  in  Philadelphia,  after* 
ward  known  as  the  Chestnut  Street  TneatR. 
The  house  was  modeled  after  the  theatre  at 
Hath,  and  was  completed  early  in  1793;  hat 
owing  to  the  yellow- fever  epidemic  it  was  not 
opened  by  the  company  of  players  engaged  hy 
Wignell  until  17  Feb.  1794.  Among  the  acton 
and  actresses  comprising  the  Philadelphia  coa> 
pauy  were  Mr.  Fen n ell.  a  young  trasetaaa  of 
much  promise;  Mr.  and  Mrs.  Whitlock,  the  Isf* 
ter  a  sister  of  Mrs.  Siddons;  and  Miss  George. 
who  was  the  wife  of  Sir  John  Oldmixoa*  and 
was  known  to  our  stage  as  Mrs. 
This  company  remained  intact  without 
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:hanges  or  additions  for  three  years, 
ilternately  in  Philadelphia  and  Balti- 
tit  in  the  autumn  of  1796  Mr.  Wig- 
ght  three  important  recruits  from  Eng- 
Lrs.  Merry,  the  famous  Miss  Brunton 
t  Garden  Theatre,  who  had  become  the 
Robert  Merry,  the  Delia  Cruscan  poet ; 
Althorpc  Cooper,  then  a  young  man  of 
;stined  to  be  the  manager  of  the  New 
eatre    for   many   years;    and   William 

who  had  been   a   strolling  player   in 

and    who   became    the    successor    of 

in  the  management  of  the  Philadelphia 

Mrs.  Merry  became  a  widow  in  1798. 
n    afterward    married    Wignell,    and 

death  she  became  the  wife  of  Warren, 
rived  her  many  years, 
tnight  before  the  formal  opening  of  the 
)hia  theatre  by  Wignell's  company  a 
Ire  in  Boston,  scarcely  inferior  to  the 
>hia  house,  was  opened  by  an  English 

engaged  and  brought  over  by  Charles 

This  theatre  was  in  Federal  street 
built  by  subscription.  It  was  destroyed 
i  1798.    Powell's  company  was  a  feeble 

he  closed  his  second  season  in  1795. 
vas  succeeded  by  Col.  John  S.  Tyler, 
r  of  Royal!  Tyler,  the  author  of  (The 
,*  who  managed  the  house  on  behalf  of 
^holders  from  January  to  May  1796. 
son  proved  a  failure;  but  the  theatre 
pened  in  September  by  John  Brown 
on,  an  English  actor,  whose  wife  was 

in  London  as  Miss  Fontencllc;  but 
le  nor  his  wife  nor  a  stronger  com- 
in  had  as  yet  been  seen  in  Boston 
to  make  the  season  successful.  One 
or  this  was  that  a  new  theatre,  known 
laymarket,  had  been  built  through  the 
>   of    Charles   Powell,   and   opened   by, 

the  first  time  26  Dec.   1796.     Among 

English  recruits  for  the  Boston  Hay- 
were  Mr.  and  Mrs.  Giles  L.  Barrett, 
its  of  the  famous  New  York  comedian, 
H.  Barrett;  Mr.  and  Mrs.  Simpson, 
d  New  York  favorites ;  and  Mrs. 
s    three    daughters,    the   Misses    Wes- 

whom  Juliana  became  Mrs.  William 
I;  Eliza,  successively,  Mrs.  Villiers  and 
aits;  and  Ellen,  Mrs.  Darlcy.  Powell 
iled  at  the  Haymarket,  and  the  house 
ito  the  control  of  Hodgkinson,  Hallam 
ilap,  under  the  personal  direction  of 
son.    The  New  York  company  occupied 

summer  of  1797,  after  which  it  was 
id.  The  Haymarket  deserves  to  be  re- 
d  for  the  production  of  two  American 
ys — ( Bunker  Hill,*  by  John  Daly 
JO  Feb.  1797;  and  <West  Point  Pre- 
the  first  of  the  Andre  pieces,  by  Wil- 
>wn,  on  17  April   following.     Dunlap's 

was  not  produced  in  New  York  until 
i  1798.  This  epoch.  1792-98,  was  also 
■>le  for  theatrical  activity  in  the  South. 
•  had  the  Baltimore  company,  including 

Mrs.  Ryan  and  Mr.  Wall,  played  a 
agement  at  Richmond  as  early  as  1784, 
790  John  Bignall  and  Thomas  Ward 
tc  the  managers  of  a  company  called 
ginia  Comedians."  This  organization 
ed  its  existence  for  many  years,  its 
xtending  from  Richmond  and  Norfolk 
eston.  Bignall,  who  was  held  by  his 
i  admirers  to  be  the  best  actor  on  the 
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continent,  died  in  1794.  His  real  name  was 
Moneypenny,  and  he  had  been  a  stroller  in 
England  in  the  same  company  with  William 
Warren,  of  the  Philadelphia  theatre.  After 
Bignall's  death  West  became  the  sole  manager 
of  the  company  and  piloted  it  over  the  South- 
ern circuit  for  a  number  of  years.  In  1795 
there  was  a  rival  theatre  in  Charleston,  con- 
ducted by  Mr.  Jones,  who  had  been  previously 
at  the  Boston  Theatre.  His  principal  actress 
was  Mrs.  Whitlock,  who  had  just  retired  from 
the  Philadelphia  company.  A  Frenchman,  M. 
Sollee,  succeeded  to  the  management  of  this 
theatre,  and  organized  a  company  in  Boston  to 
play  in  Charleston  for  the  season  of  1795-96. 
Mr.  and  Mrs.  Whitlock,  Mr.  and  Mrs.  Placide 
and  Mrs.  Arnold  —  afterward  Mrs.  Poe  and 
the  mother  of  Edgar  Allan  Poe  —  were  in  the 
company. 

The  prosperity  which  had  given  to  America 
three  splendid  theatres  within  five  years  —  the 
Chestnut  Street  in  Philadelphia,  the  Park  in 
New  York,  and  the  Boston  Theatre  in  Federal 
street,  Boston,  rebuilt  immediately  after  its 
destruction  in  1798  —  was  followed  by  a  period 
of  depression  that  was  severely  felt  over  all  the 
country.  At  the  close  of  the  century  Wignell 
was  in  jail  for  debts  incurred  through  the 
Philadelphia  theatre,  and  Dun  lap,  who  had 
undertaken  the  sole  management  of  the  New 
York  theatre  to  retrieve  previous  losses  in  New 
York  and  New  England,  lost  his  entire  private 
fortune  in  the  venture.  Mr.  Barrett  was  in- 
duced to  undertake  the  management  of  the 
new  Boston  Theatre  in  1799,  but  he  failed  dis- 
mally. 

In  all  these  cities  theatrical  enterprises  were 
experimental  for  several  years,  but  in  every 
case  a  manager  was  finally  found  in  the  local 
company  who  succeeded  in  placing  the  theatre 
on  a  sound  business  and  artistic  basis.  Mr. 
Warren,  after  he  became  Wignell's  successor  in 
Philadelphia,  associated  with  himself  in  the 
direction  of  the  Chestnut  Street  Theatre  a 
popular  young  member  of  the  company,  William 
Burke  Wood.  This  partnership  lasted  until 
1825.  In  New  York  the  young  tragedian  Cooper 
retrieved  -the  fortunes  of  the  Park  Theatre  and 
made  the  house  a  paying  one  for  a  number  of 
years.  In  Boston,  Snelling  Powell,  a  brother 
of  Charles  Powell,  secured  control  after  other 
attempts  had  failed,  including  the  assumption  of 
the  management  of  the  Boston  Theatre  by 
Charles  Whitlock  in  1800.  John  Bernard,  an 
English  actor  of  some  repute  who  joined  the 
Philadelphia  company  in  1/97,  was  for  a  while 
Snelling  Powell's  associate  in  directing  the 
Federal  Street  Theatre;  but  for  many  years 
Powell's  partner  was  Mr.  Dickenson,  who  was 
an  actor  of  moderate  ability,  but  a  man  of 
sound  judgment  and  an  excellent  manager. 
These  were  the  dominating  theatres  in  the 
United  States  during  the  first  quarter  of  the 
century,  and  their  influence  in  giving  tone  and 
character  to  theatrical  enterprises  in  the  country 
was  felt  down  to  1850. 

The  Old  American  Company  was  designed 
to  be  permanent  in  organization,  but  all  the 
early  managers,  from  Douglass  to  Wignell  and 
Hodgkinson,  aimed  at  controlling  a  circuit  of 
playhouses  modeled  after  the  provincial  circuits 
in  England.  The  building  of  the  new  theatres 
in  Philadelphia,  New  York  and  Boston  resulted 
in  giving  companies  that  were  permanent  in 
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organization  permanence  of  home.  These  were 
the  real  stock-company  days,  but  a  tendency 
toward  the  star  system  was  manifested  almost 
from  the  out<et.  In  17%  Mrs.  Whit  lock  played 
what  was  essentially  a  star  en  pavement  at  the 
Hoston  Theatre;  it  was  limited  to  12  nights, 
for  w  huh  she  was  paid  $450  and  allowed  a 
benefit.  Ilodgkinson  plaved  star  engagements  in 
all  the  leading  cities  between  1798  and  1805,  and 
Cooper  followed  Ilodgkinson's  example,  and 
was  a  star  from  youth  to  old  age.  But  the 
first  star  to  shine  with  extraordinary  effulgence 
in  the  American  theatrical  firmament  was 
(Jeorge  Frederick  Cooke.  He  was  the  first 
Knglish  actor  of  ureal  reputation  who  came  to 
America  to  play  the  leading  roles  of  tragedy 
and  comedy  with  the  stock  companies  in  the 
principal  cities.  In  view  of  this  the  star  sys- 
tem, as  it  ruled  in  the  American  theatres  for 
the  next  half  century,  may  be  said  to  date  from 
his  appearance  here  in  1810-11. 

Simultaneously  with  Cooke's  performances 
in  the  theatres  of  Philadelphia,  New  York  and 
Boston  were  the  star  enticements  of  John 
Howard  Payne.  Cooke  played  three  engage- 
ments in  Philadelphia  —  in  all  .W  nights.  His 
highest  receipts  for  any  one  night  were  $1,475, 
his  lowest  $474.  His  average  for  his  last 
Philadelphia  engagement  of  12  nights  in  1«S11 
wa>  $XU7.50.  Payne  played  to  an  average  about 
the  same  time  of  $442,  while  Cooper's  Philadel- 
phia average  was  $5(W.  Young  Pavne's  popu- 
larity rapidly  diminished,  and  in  1&12  he  per- 
formed to  receipts  thai  fell  as  low  as  ^2??. 
Alter  Cooke  the  next  Knglish  star  to  appear 
in  America  was  Holiuan,  in  1X12;  but  he  came 
at  a  time  of  serious  depression  in  consequence 
of  the  war  with  (ireat  Britain,  and  the  impres- 
sion that  he  made  fell  far  below  his  expecta- 
tions. Then  came  Incledoii  and  Phillips  as 
musical  s'ars.  and  after  them  the  Wallacks, 
Henry  and  Jame>  \\\,  and  finally,  to  close  the 
tirM  decade  of  the  star  system  in  America. 
1810-20.  Kd mil nd  Kean.  The  great  English 
star>  who  came  to  this  country  during  the  next 
three  decades  were  Junius  Brutus  Booth  and 
William  Charles  Macready,  1820-30;  Fanny 
Keinble  and  her  father,  Charles  Kemble.  and 
Charles  Kean,  1831M0;  and  Tyrone  Power. 
Janus  R.  Anderson  and  Macready.  again  in  the 
Ytillui  >>  of  bis  fame.  1840  50.  This  long  period 
had  developed  only  two  American  stars  of  sur- 
passing brilliancy  -  Kdw  in  Forrest  and  Char- 
It  -Mr  ( 'u-hiuan. 

The  century  opened  with  about  half  a  score 
.  I  theatre-  in  "the  leading  American  cities,  only 
thru-  of  which,  a-*  already  described,  were 
wi  ::hy  ■  ■!  the  name  or  of  the  drama.  Between 
H*J  and  \Sr\\  .iImhii  20  tbeatns  were  built  in 
Ww  Y^rk.  none  of  them  superior  to  the  Paik. 
;iinl  i.«il\  iinr,  ^!ie  Bowefv.  ir  anv  m-iim"  its  lival. 
11!  ■:!  l'.iir!i.|i  i  -tahlMn  '1  bini^rlf  ill  Chamber-* 
-irei'  n  'lie  la-!  d-vade  *>\  :he  ep'-rll.  The  onlv 
i-i-w  'Ih-.iVi--  of  irnpi  ■itancr  in  Philadelphia  dm 
:;,.■  '!;-  -.ilia-  piii-d  were  the  \\  .tiiitll  Street 
a:;d  ;br  \n'!i  Site«i  :heaire*.  the  l.-rnu-rerecii  il 
li  r  a  -iivs:-  in  1m».<  and  tinul  up  for  rheatiir.d 
u«  -  ;ii  lOi.  .ii.il  "hi-  la'nr  Iriilt  in  1S2(».  The 
'.S.eatn-  ' ■:::!!  m  l'-or  m  ;he-i  5i»  years  were 
tin-  'I  1 1  Tin  i  ■.  the  \iniT:can  Amphitheatre. 
,"•••  '  v  .■: '!  'lu  Waiun  ami  \a'i"i,al  Kimball'" 
Mix-'n.  dii  I  iil'Ii  .!t  d  'he  H  -ward  Atbena-uni. 
Bainm-Ti     h.id     n«  ? liin*-     better    than    the    old 


Holliday  Street  Theatre  during  this  epoefc. 
Washington  was  without  a  place  of  amine 
worthy  of  the  drama  until   1835.    The 
builder  of  the  period  in  the  South  and  .*, 
west    was   James    H.    Caldwell.     He  built 
American  Theatre  in  New  Orleans  in  1823, 
afterward  erected  the  Camp  Street  and  (\ 
Street  theatres.  \lr.  Caldwell  also  built 
in  Cincinnati,  Saint  Louis.  Natchez,  r 
Nashvillc   and    Petersburg.     Another  b 
John  S.  Potter,  was  concerned  in  hni 
many,    or    more,    theatres    in    the    Souu 
Southwest;  but,  after  all,  the  theatrical  ac 
of  a  century  resulted  in  an  approximate 
her  of  theatres  in  actual  use  at  its  close  no 
ceeding  50. 

The  figures  that  show  the  periods  of 
perity  and  the  intervening  periods  of  deorc 
arc  not  easily  obtainable,  those  that  are 
ence  being  widely  scattered  through  bu 
newspapers   or   in   private   hands.    Tht  i 
were  sometimes  heavy  even  in  the  early 
prises.    The     Philadelphia     company    m 
played  14  weeks  in  New  York  with  a  lo 
$2,350:    but,   on   the  other   hand,   Caldvc 
1818,  cleared  $10,000  in  four  months  in  P. 
burg,  Va.    The  receipts  of  the  Park  Tb 
New-  York,  for  the  season  of  1832-33  re 
nearly  $150,000.  Fanny  Kcmhlc  and  her  i 
drawing  $56,000  for  60  nights,  an  averai 
$933  per  night.    In  1833-34.  when  the  re 
at  the  Park  fell  to  $135,000  for  the  seasoi 
Kcmbles  averaged  $7^2  per  night ;  but  in 
35,  without  the  Kcmbles,  the  season's  tola 
over  $160,000.     At  this  time  the  star  systet 
at  its  height  of  favor,  with  both  manager 
the   public;   but   its   effects   were   disa«tro 
cities   where   there  were   rival   theatres  a 
ding  one  another  for  the  best  stars.     Tbi 
especially   true  of   the  managers   of   the 
rival   theatres  in   Philadelphia   who   for  i 
20  years  continued  to  cut  one  another's 
for  the  benefit  of  stars  o?  no  great  m 
Wood,  in  his  *  Recollections,*  cites  an  «._ 
of    the   effects  of   the   svstem.     One  of  1 
Kllslcr's   engagements   in    Philadelphia  y 
$10.Sn').25.  out  of  which  the  dans  fuse  re 
$6,436.    The  money  paid  to  the  other 
the  ballet  and  for  the  ordinary  expenses 
house  brought   the  expenditures  up  to  $ 
involving  a  loss  to  the  manager  of  $1,000 
nights.       This  system   finally  culminated 
1846.  when  nearly  all  the  theatres  in  the 
try  were  ruined.     But  it  was  divided  pati 
as    well    as    the    excessive   percentages  c 
stars   that    made    the   theatres   in    Phib 
New  York  and  Hoston  unprofitable;  foi 
South,  where  Caldwell  had  a  monopoly 
own  field  from  Richmond  to  New  Or 
profits    were    very    large,    notwithstaz 
frequent     engagement    of     stars     like    \. 
Hooih  and  Forrest.    This  contrast  reccnr 
ditioual  emphasis   from  the  fact   that  Ci 
was  the  only  manager  produced  hy  the  fir 
tury  ot  the  American  theatre  who  died  : 
The  closing  years  of  the   ll>th  ceomr 
m^si-d  a  partial  revival  of  the  old  stoti 
panies   in    their   purity   and    simplicity,  « 
the  intervention  of  great,  stars,  and  it 
witnessed  the  nearly  complete  abohrtoi*  • 
ii  nil  ot  theatrical  organization.  In 
managed  by  William  Wheat  ley,  lohki  •».  « 
and,  for  a  time,  by  Mrs.  John  l)rew  ta 
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delphia,  by  James  H.  Wallack  in  New  York, 
and  by  Moses  Kimball  in  Boston,  stock  com- 
panies were  maintained.  Later  on,  Lester  Wal- 
lack, Augustin  Daly,  M.  H.  Mallory,  Daniel 
Frohman,  Charles  Frohman  and  A.  M.  Palmer 
in  New  York,  and  R.  M.  Field  in  Boston,  kept 
together  for  years  organizations  which  were 
managed  upon  the  pure  stock  system.  Through- 
out the  country  generally  the  theatres  for  a 
while  employed  stock  companies,  but  mainly 
for  the  purpose  of  supporting  traveling  stars. 
This  continued  until  after  the  close  of  the  Civil 
War,  when  the  impetus  given  to  business  enter- 
prises of  all  kinds  was  felt  in  renewed  theatrical 
activity  not  only  in  the  cities,  but  all  over  the 
country.  What  is  known  as  the  combination 
system  (that  is,  a  traveling  company  made  up 
of  a  star  and  a  supporting  company),  which 
began  about  1869  and  reached  its  highest  de- 
velopment before  1876,  involving  the  destruc- 
tion of  the  stock  companies  in  all  except  a  few 
theatres,  was  the  consequence  of  this  theatrical 
revival.  Nearly  every  inland  town  and  city 
from  Maine  to  California  built  a  theatre,  with 
the  expectation  that  traveling  companies  would 
occupy  it  at  intervals.  The  demand  thus 
created  could  be  supplied  only  by  the  combina- 
tions. 

One  of  the  first  results  of  this  new  state  of 
things  was  the  banishment  from  the  managerial 
office  of  all,  or  nearly  all,  the  actor-managers. 
Their  places  were  filled  by  business  men,  who, 
while  they  may  have  lowered,  in  a  sense,  the 
artistic  character  of  the  theatre*  have  raised  its 
financial  standing  to  a  point  which,  during  the 
first  century  of  its  existence,  seemed  beyond  its 
reach.    The  theatre  in  America  was  no  longer 
a  haphazard  thing,  living  from  day  to  day  on 
uncertainty.     It  became  a  business  conducted  on 
the    principles    which    govern    other    forms   of 
commercial   enterprise,   and    is    as    stable,    as 
sound  and  as  certain  of  adequate  rewards  as 
any.     Indeed,   so   abnormal   has   been    the   de- 
velopment of  the  business  character  of  the  thea- 
tre that  it  has  excluded  from  general  managerial 
attainments  everything  else.     Very  few  of  the 
managers  throughout  the  country  ever  under- 
take the  original  production  of  plays,  or  take 
the   trouble   to  acquire   the  artistic  knowledge 
requisite    for   this   kind   of   work.    New   York 
chiefly,   and   in    a    lesser   degree    Chicago   and 
Boston,  are  the  play-producing  centres.    A  few 
New    York   managers   and   the   play-producing 
stars  select  and  bring  forth  all  the  plays  and 
gather  together  all  the  companies  which,  supple- 
mented  by  the  imported  attractions,  keep   the 
theatres  of  the  country  supplied  with  entertain- 
ment   during   the    season.      The    advantage   of 
this   system   is   that   playgoers   everywhere   are 
furnished     with     well-trained     and     perfectlv 
equipped  companies,  appearing  in  plays  which 
have  been  tried  and  found  to  be  worthy.    The 
local  manager,  free  from  the  worries  and  cares 
incident  to  stage-work,  devotes  his  time  and  at- 
tention  to   the  comfort  bf  his  patrons  at  the 
front  of  the  house,  and  to  the  strict  conduct  of 
business  there.     The  results  are  well-regulated 
and   comfortable   auditoriums   and   good  order 
in  all  the  business  departments  of  the  theatre. 
A     remarkable     aspect    of     the     American 
theatre,  from  a  commercial  point  of  view,  is  the 
enormous  profit  it  has  yielded  and  continues  to 
yield  to  home  and  foreign  celebrities.    Among 
American  actors,   Edwin   Forrest  acquired  and 


left  behind  him  a  great  estate,  from  the  remnant 
of  which  was  established  the  Forrest  Home, 
near  Philadelphia,  a  retreat  for  aged  actors, 
noble  in  its  purpose  and  efficient  in  its  bene- 
faction; Charlotte  Cushman,  resting  for  long 
periods  in  England  and  Italy,  left  a  fortune  oj 
$600,000;  Edwin  Booth,  having  made  and  lost 
more  than  one  competency,  renewed  his  finan- 
cial successes  in  nis  declining  years,  and  left 
$750,000  to  his  heirs,  after  having  founded  the 
Players'  Club  at  a  cost  of  $200,000;  Mary  Ander- 
son retired  from  the  stage  after  a  few  seasons 
of  brilliant  and  uninterrupted  triumph,  to  enjoy 
a  happy  marriage  in  her  youth,  her  labors  hav- 
ing brought  her  a  fortune  of  $500,000;  Joseph 
Jefferson,  blessed  with  that  continuous  vitality 
often  found  among  the  children  of  the  stage, 
had  in  1902  acquired  a  fortune  of  $1,000,000. 
Among  foreign  actors,  William  C.  Macready 
owed  to  America  the  realization  of  his  dream 
of  retirement  from  a  profession  he  affected  to 
loathe;  Sarah  Bernhardt  acquired  here  a 
fortune  which  enabled  her  to  defy  the  authority 
of  the  house  of  Moliere  and  to  establish  a  thea- 
tre of  her  own  in  beautiful  Paris;  Tommaso 
Salvini,  adding  his  great  earnings  here  to  his 
modest  ones  in  other  lands,  became  the  richest 
actor  Italy  has  ever  known;  and  Henry  Irving 
has  found  in  his  frequent  visits  to  our  country 
a  public  eager  and  willing  to  fill  his  coffers  to 
overflowing  with  the  rewards  so  justly  due  to 
his  unequaled  managerial  achievements  and  to 
his  undoubted  genius  as  an  actor.  In  the  mov- 
ing picture  field  Charlie  Chaplin  passed  every- 
body else,  and  his  income  is  stated  to  be  fully 
$1,000,000  annually.  The  list  of  the  well-re- 
warded favorites  of  the  public  might  be  greatly 
extended,  but  this  glimpse  of  results  is  sufficient 
to  make  clear  the  profits  and  prosperity  of  the 
American  stage,  and  to  indicate  the  extent  of 
its  commercial  advancement  during  the 
century. 

The  development  of  the  theatre  in  all  its  de- 
partments, especially  since  1860,  has  been  vast 
From  not  more  than  100  in  1800,  and  fewer 
than  800  in  1860,  the  number  of  actors  and 
actresses  in  the  United  States  increased  so  im- 
mensely that  in  1888  it  was  estimated  at  4,500, 
and  now  probably  exceeds  10,000.  This  number 
represents  only  the  "performers  engaged  in  pre- 
senting the  drama  in  its  higher  forms.  It  does 
not  include  the  managers,  who  number  several 
hundred,  as  compared  with  25  or  30  in  1850 
and  six  or  eight  in  1800.  If  the  exponents  of 
variety  and  vaudeville  and  the  other  employees 
in  the  amusement  business  are  added,  the  num- 
ber of  people  who  gain  a  livelihood  by  giving 
public  entertainments  will  not  fall  below  30,000; 
including  stage  hands  and  all  the  persons  who 
derive  their  support  from  the  theatre,  the  num- 
ber may  be  roughly  estimated  at  100,000.  This 
vast  army  of  workers  is  well  organized,  gen- 
erally well  paid  and  reasonably  prosperous.  It 
has  numerous  charitable  and  social  organiza- 
tions, which  are  models  of  their  kind.  The 
Actors'  Fund,  the  Actors'  Order  of  Friendship, 
the  Players'  Club,  the  Green  Room  Club,  the 
Lambs'  Club,  the  Professional  Women's  League, 
are  institutions  of  which  any  profession  might 
well  be  proud;  and  there  are  numberless  others 
of  equal  merit  supported  by  the  amusement 
makers  of  the  United  States.  There  are  about 
1,000  regularly  organized  theatrical  companies 
on  tour  through  the  United  States  during  the 
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season,  and  the  number  of  theatres  of  all  kinds 
is  10.000. 

In  New  York  City  there  were  in  1918,  the 
following  theatres:  in  Manhattan  borough, 
ahoiit  50  theatres  worthy  of  the  name,  the  lar- 
gest being  the  Hippodrome  (seating  5.000), 
followed  by  the  Manhattan  Opera  House 
(3,500),  Metropolitan  Opera  House  (3,366) 
and  Century  (2,8°4))  ;  and  ^ibout  50  vaudeville 
and  motion  picture  houses  of  the  best  class, 
the  larger  ones  being  the  old  Academy  of 
Music  (3,400),  Strand  (3,300),  Audubon 
(2,653)  and  Lexington  (2,55c>).  In  Brooklyn 
borough  there  are  about  a  score  of  good 
theatres  and  some  30  first -class  vaudeville  and 
motion  picture  houses,  the  largest  being  the 
Halsey,  Keeney,  Kidgewood  and  Prospect,  each 
of  them  seating  2,500.  There  are  perhaps  a 
thousand  other  minor  theatres  and  picture 
houses. 

The  improvement  which  has  taken  place  in 
the  construction  of  theatres  in  America  within 
the  past  35  years  is  worthy  of  especial  notice. 
The  tragic  disaster  in  Brooklyn  on  the  night 
of  5  Dec.  1K76  awakened  the  attention  of  man- 
agers and  of  the  public  authorities  in  the  differ- 
ent States  to  the  flimsiness  of  construction  which 
marked  even  the  best  theatres  of  the  period. 
The  result  was  the  passage  of  new  and  most 
stringent  laws,  involving  requirements  which, 
while  they  seemed  onerous,  perhaps,  have  re- 
sulted in  giving  to  America  the  best  and 
safest  theatres  in  the  world.  Even  the  older 
theatres,  built  before  the  new  regulations,  have 
hi-cn  so  altered  under  the  direction  of  the  au- 
thorities that  they  are  now  comparatively  free 
from  danger.  In  New  York,  where  these  regu- 
lations arc  perhaps  the  strictest,  there  is  a 
larger  number  of  absolutely  safe  theatres  than 
in  any  city  in  the  world;  while  for  beauty  and 
convenience  combined  with  safety  it  is  im- 
possible to  find  elsewhere  such  theatres  as  the 
Century,  Strand,  Gaiety,  New  Amsterdam, 
Victoria,  New  York,  Knickerbocker,  Empire, 
American  and  Metropolitan  Opera  House.  As 
the  older  houses  pass  away  they  are  replaced  by 
absolutely  fireproof  structures  if  replaced  at  all. 

Perhaps  the  most  marked  change  that  has 
taken  place  in  the  American  theatre  during  the 
last  hundred  years  is  in  the  character  and 
number  of  its  patrons.  Attendance  upon  the 
theatre  was  looked  upon  even  60  years  ago  by 
at  least  seven-tenths  of  the  people  of  the  United 
States  as  almost  a  sin.  The  fashionable  un- 
godly and  the  lowest  and  most  depraved  made 
up  the  audiences.  m  We  have  seen  how,  in  the 
K evolutionary  period,  theatres  were  closed  by 
act  of  Congre»,  doubtless  because,  in  those 
days  of  danger,  the  fathers  of  our  country  felt 
that  tbev  would  help  their  cause  by  propitiating 
the  Alniikihty,  who  was  supposed  to  frown  upon 
godless  amusements.  But  in  the  last  three  or 
four  decades  this  unreasonable  prejudice 
against  the  most  enjoyable  and  least  harmful 
of  all  forms  of  amusement  has  so  materially 
lessened  that  it  is  estimated  by  a  good  au- 
thority that  not  more  than  one-tenth  of  the 
people  n  fuse  to  patronize  the  theatres  as  a  mat- 
ter of  principle  It  is  true  that  a  clergyman  now 
and  then  inveighs  against  the  stage  in  the  old- 
fiohioiied,  puriiauical  way;  but  his  words,  in 
all  likelihood,  fall  upon  ears  that  the  night  be- 
fore were  listening  to  the  sorrows  of  ^Camille* 
or  were  taking  in  the  laughter-provoking  c*ch- 


lines  of  <The  Private  Secretary.*     lnd« 
element  of  moral  usefulness  in  the  thra 
longer  successfully  derided. 

The  phenomenal  development  of  the 

picture  theatre  has  made  many  changes  in 
stage  since  the  dawn  of  the  20th  century.   Tl 
theatre  managers   who  clung   to   the   rer 
staged  productions  of   the  old   school 
in  business,  and  there  were  years  of  d 
and  numerous   failures.     Some   tried   (U  « 
back  the  crowds  by  going  the  limit  in  pr 
plays  exhibiting  crime,  and   for  a  few  , 
there   was    scant    decency    in    many    Aincn 
playhouses.     When   this   failed,   the  more  i 
sible  managers  accepted  the  moving  picture 
an  adjunct,  and  many  utilized  it  as  a  vaudci 
feature.    The  war  also  had  a  disintegrali 
fluence ;  many  of  the  younger  actors  put 
uniform  and  were  lost  to  the  profession,    i 
plays  were  called   for,  and  a  few  strong  i 
ductions   resulted.     The  number  of   new 
produced  in  America  is  small,  however.    ™ 
100  are  staged  annually  in  New  York  Gty, 
perhaps  a  dozen   in  other  cities.     Those  I 
run  more  than  100  nights  are  voted  to  he  w 
successes.    The  remainder  of  the  per  formal 
in  New  York  are  either  reproductions  of  El 
pean  authors,  or  old  plays   revived.     It  is 
possible  to  catalogue  the  be^t  plays  that  a 
and  go,  though   manv   of   them   will  be  fa 
by   reference    to    Drama.     See    also    Mov 
Pictures. 

Namks  of  Some  Fa  Mors  Acrrws 

Professional  Real 

Abingdon.  Wm.  L Pilgrim.  Wm.  Lrpper. 

Abott.  Bessie St-rv.  Mr*.  T.  W. 

Adams.  Maude      Kiskadden.  Maude. 

Altiani.  Mmc Gye.  Mrs.  Erne*?. 

AMa.  Frances  Gatti-Casajza.  Mr*.  G. 

Alexander.  Sir  George  Samrtsnn.  Sir  George 

Allen,  Viola  Durvea.  Mrs.  Peter. 

Anderson.  Mary        Navarro.  Mr*.  A.  F.  dc 

Anglin.  Margaret      Hull.  Mrs.  Howard. 

Arliss.  George        Arliss- Andrews.  («irir. 

Arthur.  Julia Chmev.  Mrs.  Ben'.  P. 

Ashley.  Minnie      Chanlcr.  Mrs.  Wni.  A. 

Baird.  Dorothea      Irving,  Mrs.  Henry  B. 

Bairymore.  Ethel Co|t.  Mrs.  Russell  G. 

Barrymore.  J"hn Blythe.  John. 

Bateman.  Kate      Crowe.  Mrs.  Gcnrn. 

Bates.  Blanche  Creel.  Mrs.  Ge*irgc 

Bent  ley.  Irene       Smith.  Mrs.  Harry  & 

Bernard,  Sam      Baraeti.  Sam. 

Bernhardt,  Sarah Damala.  Mme. 

Blair.  Eugenie         Downing.  Mrs.  Eugtsssv 

Blauvelt.  Lillian  Evans   .  .      .  Pendleton.  Mr*.  W.  F. 

Booth.  Rachel Powers.  Mrs.  Ja*.  T 

Buffalo  Bill Cody.  William  P. 

Burke.  Billic        Ziegfrld.  Mrs.  rVrcni. 

Burnett,  Frances  H        T  •wnsend.  Mn.  S. 

Burroughs.  Marie Livingston.'  Mrs.  Fraaoa 

Burt.  Laura Stamford.  Mrs.  Hr.  B. 

Buslev.  Jessie Joy.  Mrs.  F..  C. 

Cahill.  Marie Arthur.  Mrs.  Darar!  V. 

Calve.  Emma  Gaspari.  Mmc.  Alaor. 

Cameron,  Beatrice Mansfield.  Bars.  Ric 

Cameron.  Wirt        .    .  I>e  Bensaude.  Mrs. 

Camptiell.  Mr*.  Patrick  ..      .  West.  Mrs.  IV  Con 

Carle.  Richard  ...  Carleton.  Cha*.  N. 

Carter.  Mrs.  Leslie Payne.  Mrs.  Wm.  L. 

Carus.  Emma  .      .  Everall.  Mrs.  Harry  J 

Castle.  Venn  m  Rlvthe.  Vernon  Castle. 

Cavnlieri.  Lina    Muratore.  Mrs.  L. 

Chase.  Pauline Drammond.  Mrs.  Ate. 

Claire.  Ina        Pagan.  Miss. 

Claxton.  Kate        Stevenson.  Mrs.  Qsss.  • 

Coghlan.  Gertrude Pitnu.  Mrs.  A..  Jr. 

Coghlan,  Rose       Sullivan.  Mrs.  Jotss. 

Omiiurst.  Ida  .    .  Bt-rtelli.  Mrs.  Riccarftfe 

Corinnr Flaherty.  Cnnnar  K. 

Cowl.  Jane         Klauber.  Mrs.  AtfUpsV 

Crosman.  Henrietta  Campbell.  Mrs.  M*sssss> 

Dale.  Alan  .  Cohen.  Alfred  1 

D'Amllr.  Camiile Crelbn.  Mr*.  E.  W. 

Davis.  Pay Lawraoca.  Mn 

Daxie.  Mile FeUosfw,  Mrs. 
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s  of  Some  Famous  Actors  —  Continued. 

Professional  Real 

i,  N Harvey,  Mrs.  Martin. 

der.  Lew Clapp,  Geo.  Alfred. 

[arie Dexter,  Mrs.  Elliott. 

',  Lawrance Dorset.  Wm.  Lawrance. 

OTOthy Dam,  Mrs.  Hy.  J.  W. 

.  Marie Dalton,  Mrs.  Jas.  H. 

leanora Cecci,  Signora. 

Emma Gogorza,  Mme.  Emilio  de. 

Jertrude Forbes-Robertson,  Lady. 

Effie Weston,  Mrs.  Prank. 

Julian Dalton,  William. 

Geraldine Lou-Tellegen,  Mrs. 

£aude Durkin,  Mrs.  James. 

n,  Elsie Clarke,  Mrs.  Thomas  B. 

Grace Manx,  Mrs.  Adolph. 

Alice Ilarcourt.  Mrs.  Wm. 

linnie  Maddcrn Fiske,  Mrs.  Harrison  Grey. 

Robertson,  Beatrice.  .   Hale,  Mrs.  Swinburne. 

Rita Laboy,  Mrs.  James  P. 

Ldie Fitzgerald,  Edward. 

Johanna Tauscher,  Mme.  H. 

Grace Brady,  Mrs.  W.  A. 

Mabelle Corey,  Mrs.  W.  E. 

Lulu Richards,  Mrs.  Thos.  D. 

\lma Zimbalist,  Mrs.  Efram. 

,  Kitty Beresford,  Mrs.  Harry. 

d,  Yvctte Schiller,  Mrs.  Max. 

ir  John Fairs,  Sir  John. 

,  Virginia s .  . . .  Courtenay,  Mrs.  Wm. 

,  Percy Fawcett,  Mrs.  Geo. 

Tames  A Ahem,  James. 

Bijou Miller,  Mrs.  Henry. 

..  Mildred White,  Mrs.  Edw.  C. 

,  Edna  Wallace Brown,  Mrs.  A.  0. 

i,  Margaret Bowes,  Mrs.  Edward  J. 

Isabel Thompson,  Mrs.  W.  H. 

day Eisfeldt,  Mr*.  Kurt. 

Ilsie Bierbower,  Elsie  Janis. 

,  Ellis Skelton.  Mrs.  H.  Sleatn. 

Uice Moore,  Mrs.  Tom. 

om Carroll,  Thomas. 

Herbert    Lamb,  Herbert. 

ann.  Annette Sullivan,  Mrs.  Jas.  R. 

William  H Grimston,  W.  H. 

Mrs.  W.  II Grimston,  Mrs.  W.  H. 

Kathryn Anspacher,  Mrs.  L.  K. 

',  Mrs De  Bathe,  Lady  Hugo  G. 

Vda Paar,  Mrs.  John. 

,  Clara Mann,  Mrs.  Louis. 

Cissie Waterman,  Mrs.  A.  H. 

[arie Prinsep,  Mrs.  A.  L.  V. 

Crabtree,  Charlotte. 

\lice MacNaughton.  Mrs.  Tom. 

Marie Dillon,  Mrs.  B. 

laid,  Christie Gillespie,  Mrs.  Henry  L. 

\ndrew McAlcon,  William  A. 

ing,  Mary Wadswortn,  Mrs.  Fred  E. 

e,  Julia Sothern,  Mrs.  E.  H. 

*auline Collier.  Mrs.  Wm. 

)t,  Sadie Nethersole,  Mrs.  Louis. 

ton,  Edith  Wynne ....  Kennedy,  Mrs.  C.  R. 

dna Lewisohn,  Mrs.  O. 

v,  Stella Taylor,  Mrs.  Billie. 

Margaret Selwyn,  Mrs.  Edgar. 

;hy,  Lilian Barker,  Mrs.  H.  Granville. 

l,  R.  D Shepherd,  R.  D. 

Mme Armstrong,  Mrs.  N. 

,  Evelyn Coulter,  Mrs.  Robt.  P. 

d,  Jessie Glendinning,  Mrs.  J. 

.1,  Maggie Abbott.  Mrs.  Chas. 

Mary Albery.  Mrs.  James. 

Eva Esmond,  Mrs.  H.  V. 

Clara Harriott,  Mrs.  F.  C. 

•,  Alma Forman,  Mrs.  Alfred. 

•va.  Alia Bryant,  Mrs.  Chas.  E. 

.Julia Terry,  Mrs.  Frederick. 

-Terry.  Phylli King,  Mrs.  Cecil. 

.,  Emma Palmer,  Mrs.  Raymond. 

,  Alice Nentwig,  Mrs.  Benj. 

.  Christine Miranda,  Comtesse  de. 

fane Centanini,  Mrs.  G.  P. 

Chauncey Olcott,  Chancellor  J. 

die Faversham,  Mrs.  W.  F. 

,  Anne Thomas,  Mrs.  A.  M. 

,  Nance Hickman,  Mrs.  Alfred. 

Minnie Rogers,  Mrs.  John  R. 

Flora Dc  Haven.  Mrs.  Carter. 

idelina Cederstrom,  Baroness. 

,  Frank Fein,  Philip. 

i.  Mary Moore,  Mrs.  Owen. 

Mile ZouzA.  Emillie. 

Maud Turner,  Mrs.  H.  Godfrey. 

.  Phyllis Davenport,  Mrs.  Henry  L. 

Ada Cotton,  Mrs.  Wilfred. 

annie Ryder,  Mrs.  Paul  W, 


Names  of  Some  Famous  Actors  —  Concluded. 

Professional  Real 

Ring,  Blanche Winninger,  Mrs.  Chas. 

Ritchie,  Adele Post,  Mrs.  Guy  Bates. 

Robson,  Eleanor Belmont,  Mrs.  August. 

Robson,  May Brown,  Mrs.  Augustus  H. 

Rorke,  fcate Cree,  Mrs.  Douglas. 

Rorke,  Mary St.  Aubyn.  Mrs.  F.  W. 

Ross,  Chas.  J Kelly,  Chas.  J. 

Russell,  Annie Yorke,  Mrs.  Oswald. 

Russell,  Lillian Moore,  Mrs. 

Sanderson,  Julia Barnette,  Mrs.  B. 

Sembrich,  Marcella Stengel,  Mme.  Guillaume. 

Shannon,  Effie Lamb,  Mrs.  Herbert. 

Simone,  Mme Perier,  Mme.  Casimir. 

Stahl,  Rose Bonelli,  Mrs.  Wm. 

Stanhope, 'Adeline Wheatcroft,  Mrs.  N. 

Stirling,  Mme.  A Mackinlay,  Mrs.  J. 

Stuart,  Cosmo Gordon-Lennox,  Cosmo. 

Summerville,  Amelia.  .    Stepan,  Mrs.  Max  E. 

Taliaferro.  Mabel Corrigan,  Mrs.  Thos.  J. 

Tanguay,  Eva Ford,  Mrs.  John  W. 

Taylor,  Laurette Manners,  Mrs.  J.  H. 

Tempest,  Marie Gordon-Lennox,  Mrs.  Cosmo. 

Templeton,  Fay Patterson,  Mrs.  William. 

Terry,  Ellen Carew,  Mrs.  James. 

Tetrazzini,  Luisa Bazelli,  Sra. 

Tilley.  Vesta De  Frece,  Mrs.  W. 

Titheradge,  Madge Quartermaine,  Mrs.  Chas. 

Tree,  SirH.  Beerbohm Birnbaum,  Henry. 

Trevelyan,  Hilda Blow,  Mrs.  Sydney. 

Truax,  Sarah Albert,  Mrs.  Chas.  S. 

Tyler,  Odette Shepherd.  Mrs.  R.  D. 

Vanbrugn,  Violet Bouichier,  Mrs.  Arthur. 

Victoria,  Vesta Terry,  Mrs.  Herbert. 

Vincent,  Ruth Fraser,  Mrs.  John. 

Wainwright,  Marie Roberts,  Mrs.  Franklyn. 

Walker,  Charlotte Walter,  Mrs.  Eugene. 

Ward,  Fannie Dean,  Mrs.  Jack. 

Ward,  Genevieve de  Guerbel,  Countess. 

Ware,  Helen Remer,  Miss  Helen. 

Waring,  Herbert Rutty,  Herbert  W. 

Famous  Moving  Picture  Actors. 

Name  Born 

Ahern.  George Newark,  Cal.,  1888. 

Allison,  May Georgia,  1895. 

Ashley.  Arthur  H Brooklyn,  N.  Y.,  1886. 

Baggot,  King Saint  Louis,  Mo.,  1879. 

Baird.  Leah Chicago,  111.,  1887. 

Banks,  Perry Victoria,  B.  C.  1877. 

Bara.  Theda Sahara.  Africa,  1890. 

Barriscale,  Bessie New  York  Citv,  1891. 

Bayne,  Bevesly Minneapolis,  Minn.,  1893. 

Beaumont.  Harry Abilene,  Kan.,  1888. 

Boardman,  True Oatdand.  Cal.,  1885. 

Borzage.  Frank Salt  Lake  City.  Utah.  1893. 

Brady.  Alice New  York  City,  1892. 

Brice,  Rosetta Sunbury,  Pa..  1892. 

Briscoe,  Lottie Saint  Louis,  Mo.,  1893. 

"  Bud  "  (A.  E.  Duncan) Brooklyn.  N.  Y.,  1886. 

Bushman.  Francis  X Norfolk,  Va..  1885. 

Carroll,  William  Arthur New  York  City,  1877. 

Castle,  Mrs.  Vernon New  Rochelle.  N.  Y..  1892. 

Chaplin,  Charlie London,  England,  1890. 

Chatterton,  Thomas Geneva,  N.  Y.,  1881. 

Childers,  Naomi Pottstown,  Pa.,  1885. 

Clark,  Harvey Boston,  Mass.,  1886. 

Clayton,  Marguerite Salt  Lake  City.  Utah.  1892 

Cloy,  May Minneapolis.  Minn.,  1893. 

Corbett,  fames  J San  Francisco,  1866. 

Costello,  Maurice Pittsburgh,  Pa.,  1877. 

Courtot,  Margaret Summit,  N.J..  1897. 

Cranston,  Mary Chicago,  111.,  1893. 

Cruse,  James Ogden,  Utah,  1884. 

CunarcC  Grace. Paris,  France,  1894. 

Dana,  Viola Brooklyn,  N.  Y. 

Daniels.  Bebe Dallas,  Tex.,  1901. 

Darling,  Grace New  York  City.  1896. 

Daw,  Marjorie Colorado  Springs,  Colo.,  1901. 

Dearbolt,  Ashton Milwaukee.  Wis.,  1894. 

Dill,  Max  M Cleveland.  Ohio.  1877. 

Drew,  Lillian Chicago,  111.,  1886. 

Drew,  Sidney New  York  City,  1864. 

Dunaew,  Nicholas Moscow,  Russia,  1884. 

Eagels,  Jeanne Kansas  City,  Mo.,  1894. 

Edmondson,  Harry  B Baltimore.  Md.,  1873. 

Finch,  Flora England.  1877. 

Ford,  Francis Portland.  Me.,  1883. 

Forman,  Tom Texas,  1893. 

Pox,  Harry Pomona,  Cal.,  1886. 

Puller,  Mary Washington.  D.«C..  1893. 

Garwood.  William Springfield,  Mo.,  1887. 

Gebhart,  George Basle,  Switzerland,  1879. 

Gibson,  Helen Cleveland,  Ohio,  1894. 
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K\Mors  Moving  Pictitrk  Actors  —  Concluded. 


Nunif 

(»ish.  Lillian  .    .    . 

('•••iu:h.  J"hn       .    . 

(»r.iy,  R-ilxTt   . 

CVrecn.  Oimthy 

Ilahn.  Philip     . 

"  Ham  "*  <I-  V.  Harm! 

ILitt'Mi.  R.tym>>n>l 

H.tviikaw.i,  Si-ssiH* 

Ilcr.lvy.  H..»i.irt 

II»lUs.  Hy|.<:i       .  .     . 

HuhtU'.  Ctl;i.lvs   . .    . 

Jn!in*in.  Arthur 

l<iy.  Krncst .     . 

jMycc.  AYh'v   .... 

Jnvm-r.  Fr:in«"i»      .     - 

K;t!H',  I  "nil  .    .    .  . 

Ki-lUnl.  Ralph 
Krtiv.r  ly.  M.ny     .  . .  . 
Kit.v«>;i,  Dun* 
Kcrn^.tn,  J.  Warnn 
Km«.  Anita  .    . 

Kirhy .  <  )"u* 
K-iUi.  C  \Vi«i.t:n 
Li  H.iilii'.  I'l'i-i'iui-. . 
l«irkin.  <ltMrtfi' 
1.1  vl.  IIur>M    .... 
1,  <ik «ihm1.  liar iM 
Mi<I>»TiH'ittt  Mar*.1 
M:ir«h.»r..  Brtty  .  .    .  . 
M.irtin.  Vivi.in 

M  ''aU-.  Il.irrv 

Mi  R.u\  Dunc.in    .  . 
Mri«h:i:i.  Th->::>.iA  . .  . 
Mitmtcuu.  Vi  ilrt 
Mill.inU-.  Hiirrv     .    . 
MiniiT.  Mary  Mile*. . 
M-i..rv.  T-'in     .    . 
M'n'ii'.  Ai'.tmn  >   . 
Morris  in.  .Vim  iv.w 
M  irri-;  -n.  ("hi.  k 
M'i'"i.i::i-.  A'.'  im 
Ni  i">.  >".  At-. i 
Ni--At"!i.  Charlc-;. . 
(W.  I'h.irli-s   .       . 
0!.i:«l,  W.irmr     .    . 
<  K»ri-  In  .  Muriel 
( JviTt'iTi,  Kv.iri       .    . 
IY.irs-»!i.  Vhvivm 
IVrrmu:tim.  Am-i 
I'itj  il-tt.  Cm  .  r^"1  1- 
I»i  tr-iva.  <>V;i 
Phsl'.ij-..  Dor-'t'iv 
Pi  k!  .-1.  Mar-.- 
P'-W.  Arli-H-. 
Ril.-.  W.  \V    . 
Ri  i.  h»  ::'■»■  h.  H.irrv 

r.  1 1.  w..::.n-r 

Ri  l.'.-h.  Cfc-i  .... 
R it.' in'-.  Hi! In* 
R   '••}  ri-.  KilAi:..i 
R   -vii.  H.-1.-::.- 
Ri.v,]].  Wtii.  F 

S.iis.  M.irti'i 

S  .trs.  Laura   . 

sh.»;.r,  m-.::,.. 

S!i«  '.v«v.  NI.trv.iri  ? 
S-.irr:'l.  J.uk 
SI;  ■f.n"'..  M.tri' 
S:.   w,  M.ir>;ur:ia.i-. 
S;-i-  .;\vr.  Harry 
S-i  a  .rr.  Anita.    . 
S-  rev.  1-Mir.h 
S-  ■«-.■■■.  Wtii.  II 

T  i!"":.il.,i-.  <'  in-*  i'ii  r 
T-   !:..-M.  W.    I 


I. Ill) 


r 

■      i  -.    I.Ut  1'- 

v. 

■.  r.    '..  m  . 

\ 

■  ■■   ■  .  A." 

1 1 

.     .-•  -...  M..- 

V, 

1  .  IVI'*           1.1         i     ■ 

\v 

i-a:  "..  K    ■  ■■ 

V. 

.   ■      —  .  II-.  . 

'A 

1      K-'-' 

V." 

■■■   .  P-  .-' 

w 

:.--..    l-:.- 

v 

•    i  !•  •"■  ■     • 

Y 

.-..■.  •'  .- »  ;. 

Born 

.   Sprin«fu'M.  SI*.,  1896. 

.    Huston.  Mass..  1897. 

.    Maine.  IHHH. 

.    M  •s.-.iw.  Russia.  1895. 

.    Am -a it- lam.  HulUml,  1884. 

.   Oaklanl.  Cal..  1891. 

.    I-'wa,  1MH7. 

Tnki",  J.»|»:4n.  1R89. 
.    L-uiis\iile.  Ky..  1XK6. 
.    Philaileltihii.  Pa..  IH80. 
.    Areaile.  N.  Y..  1899.^ 
.   CiiH'inii-iii,  Ohin,  1876. 
.    Mm  neap  <li«.  Minn..  1891. 
.    Kanvi.-.  City,  M«>..  1889. 
.    New  Orleans.  I*a.,  1887. 
.    PhiU.Ulphia.  Pa..  1887. 
.    New  Y-rlt  City.  1887. 
.    F1..TI-I.-I.  1897. 
.    Bnl«eiv»rt.  Omn..  1897, 
.    L  misville.  Ky..  1890. 
.    Chii-an".  111..  1892. 
.    PhiU-lel'-hia.  Pa..  1896. 
.    CavrUml.  Ohi«i.  1875. 
.    Miintre.il.  Canada.  1894. 
.    New  Ynrlc  City.  1892. 
.    Hun  har«  1.  Neh..  1893. 
.    HriHiklvn.  N.  Y..  1888. 
.    Lonilo'i.  KiiKlaml.  18X1. 

Hr.i-.fcl vn.  N.  Y..  1890. 
.   Sparta.  Mieh..  1898. 
.    Chi..w.  III..  1879. 
.    I,'>>\>l->n.  KnKlaml.  1881. 
.  .    |>itt!.litiri!h.  Pa..  1884. 
.    New  Y-.rk  Citv.  1896. 

Cini.innati.  Ohi'j,  1889. 
.    ShreveiHirt.  l-i.,  1902. 
.    Irel'inif,  18K7. 
.    Ma'hiil.  Spain.  1888. 
.    Now  Y'-rfc  Citv,  1887. 
.    Mi»unt  M  irrisi  in.  C«>lo. ,  1878. 
.    P:;i!.iU-;phia.  Pa..  1882. 
.    S-.   » kh  lm.  Sweik-n.  1890. 
.    Riihi-ster.  N.  Y..  1874. 

Zav.e,villf.  Ohii.  1865. 
.    Swi-:!e:i.  1880. 
.    N.-w  Y-rk  Citv.  1898. 
.    (>s*>>rni-.  Ohi».  1889. 
.    I.  ■v:i-«vi!le.  Kv. 
.    C.mi.len.  N.  .1. 

Chi    i,!  •.  111..  1«7.*. 
.    Warsaw.  P.'an.l.  1X85. 
.    H.tlMin-.re.  M.I..  1892. 
.    T-r  <tit".  CaiuuU.  189.1. 
.    W.iOiiiH!t..ii.  O.  C.  189 «. 
.    Russia.  I8(»8. 
.    C'linNrlanil,  Mil.,  188J. 
.    Saint  1.  iiiis.  M«i„  1892. 
.    New  Y  .rk('itv.  189.1.^ 
.    iVlav.jitw.  Sentlatul,  1877. 
.    H.ilniki-n.  X.  J..  1886. 
.    N\wp  »rt.  R.  I..  1898. 
.    New  Yirk  Citv.  1886. 
.    Calif  tiiui.  18«M. 
.    Stat.n  Maml.  X.  Y..  1893. 
.    W  -.l!.i:-.l.  Cal..  1871. 

Sim  An!  .in  ..  Tv\..  1900. 
.    Xf-w  Y..rk  Citv.  1897. 
.    Xi-w  Y.'T-k  Citv.  18H6. 
.    Savannah.  C»a..  1892. 
.    BnlT.il...  X.  Y..  I8K9. 
.    Hr.»  k.vn,  X    Y..  1895. 

NVw  Y..rk  Citv.  1892. 
.    H  .■;•-. n.  MasN..  1883. 

Hr  -  kUn.N.  Y..  18«)9. 
.    L  n  1  i-i.  Km:l.tnl.  1876. 
.    Hi'i-.i.iiihiin.  K!i»;l.ui'l.  1889. 
.    F  ■:•  1-M-A  ir  !.  X.  Y..  18S«). 

«)r.v  -n.  IS««i 
.  I)."i-  i-  .n.  «>!;i  -.  1891. 
.  !i-  ■  fc'.v:.  X.  Y..  I8MM. 
.  \.  .v  Y  rk  Ci'v.  1XH_\ 
.  <"»;,  a.-  .  1'!  .  1hS«). 
.  Shr.-vi  p  r*.  l.a  .  1X^4. 
.  Mi-,  nri.  lssv. 
.  ^i  -r!i.-i»  ..  Cil..  1SH0. 
.  .  Cr.  ri-.i-l.  ')».i,.  1HS1 
.  H-."  -i  HarU-r.  Mn.h  .  1891. 
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and  all  that  may  he  arranged  upon  it  should 
ho  preservative  of  the  lines  vi  siK"t  and  bcarng 
of  the  spectator  and  auditor. 

From  earliest  times  either  an  clcsation  or 
platform,  or  a  depression  or  pit,  have  beat 
usual  for  representation  or  entertainment  before 
spectators.  The  earliest  choral  dances  in  tfcc 
circle  or  pit  evolved  into  the  Greek  chuk 
theatre,  with  its  sktne  or  hou>c  of  two  or  three 
stories,  which  filled  the  hack^ruuncl  of  the 
scene,  the  action  tieing  within  the  serni-cimriu 
chorus  place  or  pit  in  front. 

The  mechanism  of  the  aricunt  theatre  vat 
very  exact  in  every  respict.  The  religious  char- 
acter of  the  performance  established  fixed  and 
usually  thcoluKic  meanings  for  e\cr> thing  done 
or  said  in  the  plav.  The  scenery  was  probal4jr 
limited  to  painted  curtains  at  the  back  and  re- 
volving triangular  prisms  at  entrances.  Machin- 
ery for  startling  effects  was,  however,  ixmoL 
The  Roman  invasion  n  <uhed  in  the  extension 
of  the  stairc  more  and  more  forward,  until  it 
became  a  platform  sufficiently  lar^e  to  hold  the 
chorus  and  entire  group  of  performers. 

The  ancient  Greeks  U>re  the  same  relation 
in  art  and  theatricals  to  the  world  of  their  tine 
as  the  modern  French  do  to-day ;  consequently 
even  the  traveling  companies  of  the  various  na- 
tions followed  crudely  the  methods  of  perform- 
ances usual  with  the  Greeks,  and.  indeed,  the 
gem  ral  conduct  and  character  of  the  modem 
theatre  has  in  manv  important  respects  followed 
the  original  classic  trad:tiunv  The  entrance* 
and  exits  on  the  modern  static,  much  of  the 
s\nibolic  values  of  parts  of  the  stage  and  the 
arrangement  of  stage  movement  are  dirrctly 
inherited  from  the  old  Greek  theatre:  In  later 
nie<Iia-\al  times  a  portable  sta^e  or  cart  was 
used.  Hut  little  advance  can  be  noird  in  stage 
mechanism  until  after  tin-  time  of  Shakespeare 
and  of  Moliere,  when  modern  imemions  began 
to  appear.  Richard  Warner  and  the  (rcrmanf 
revolutionized  stage  settings  and  theatrical 
architecture,  as  notable  in  Wagner's  Theatre  in 
Haireiith  and  the  Hurg  Theatre  in  Vienna.  The 
Germans'  leadership  in  applying  sconce  to  and 
otherwise  improving  stage  mechanics  has  been 
followed  by  every  European  nation,  notably  in 
England,  by  Sir  Henry  Irving,  whose  system 
of  lighting  is  esp«ciallv  remarkable  in  the  con- 
veyance of  the  feeling  of  atmosphere  to  the 
senses  of  the  spectators.  In  America  Steele 
Mack  aye  was  progressive  in  improving  the 
mechanism  of  the  static.  Later,  the  proprietors 
of  the  N'ew  York  Hippodrome  developed  most 
elaborate  and  complicated  mechanisms  for  spec- 
tacular productions. 

\\hile  the  use  of  gas  and  movement  of  scen- 
ery in  grooves  had  h<  en  universal  during  the 
past  century  until  1S7?.  yet  in  many  theatre* 
to-day  such  modes  of  lighting  and  scene  shift- 
ing are  still  retained.  In  the  theatres  of  to-day. 
win  re  electricity  and  the  most  modern  ma- 
chinery arc  employed,  the  following  are  the 
terms  and  uses  of  the  stage  machinery: 

Tme  Stage. 

R  \kk.  Thk. —  The  «a:iV  --r  ri«w  i  f  the  fttaoe  floor,  frofl 

tl.i-  ■  ■!"  an  lnw  ti»  thtr  hm  k  w.il!      Arvili-rn  *t^r  n: "" 

1  ■  ■"»    -ai'1;  .i  s'u-V?   ijiiw  wjir-1  n<  !ir.t-  t<i«jni  thr 
T   ■       K.i'f   ""  if  rh»-  si*i  v.rrv  k  tl.i   j"T*:wr«  tiw  line:  ■  ^ 
t}>    '■  i  j-  ••.  #1.i    hi  u'Vt  ■■(  i  .H  h  pii-iif  ■  f  th»*  <i<lr«  of  ft 
r-     'i-ji.ti-ii*  :t:i  r-tiTi  r  >t  t- •■■::.  .»n-J  c\ti-r.  Iiiyi  up  iti_ 

Tkisi  i.sii  m  Aki  h.  Tin  T-.i-  archiUxturml  arch  *^ 
m '<  S  "  !•:■!  ".I  i4*".  iI-.-hi  i"i'I.  the  euitain  — -«»  ||  foil 
i:..t    iv.    i:  !:-.••  t  •  \'ne  picture  wnuh  the  cuitain  ^ 


I  longitudinal   

o  that  it  can  be  taken 
jt  effect*.     Bridge 
— d  designed  to 

o  the  footlights,  \  A  distance  usually  of  fc 


D>Ara>y,   Tui 

proscenium  arch,   intended 
""  "■- :— id  height  fi 


THEATRE,  STAGE  MECHANICS  OP 

It    it   assumed   that  then   ■ 


iron,  IS  inches  long  by  1,  inches  in  diameter. 

of  the  setting-     Io  the  case  of  a  com 

the  drop  extends  the  full  wiiith  of  th 

f  the  rope  which  drops  toward  the  stage    from 

.Iachixes.—  a' tumble-hoi  fiilcd"with  oldiron. 

drop  may  be  much  narrower. 

that  can  be  made  to  deliver  almost  any  degree 

ea.     Also  a  sheet  iron  apparatus  that  when  shaken 

lur  extanskiq  or  to  form  a  quadrangl 

[achine. —  A  mechanism  for  dropping  a  shower 

Reivih    Pieces.— Two    wines    a 
setting,  which  turn  off  stage,  back  of 

a  of  white  paper  to  imitate  falling  snow. 

nipulatedfrom  the  fly  gallery. 

""ViTm^-  Either   a   wing   or   t 

Link.  Tkk.—  The  rope  attached  to  the  pulley 

aether,  set  back  of  some  opening,  win. 

Miai*'.    I'ieck.-  A   piccr  of   s 

or  the  bare  stage  immediately  behim 

ine.   The.— The  rope  attached  to  that  pulley 

thest  from  the  side  from  where  it  is  being  manip- 

Bkaces.—  Two  narrow  strips  of 

16  fly  gallery. 

-isa.  .the.—  That   rope    which   is  nearest  the 

either  permitted  to  slip  alongside  eac 

to  each  other  by  means  of  a  turn-sc 

Links.  Oni:  —  The  short,  centre  and  long  line 

eitention  is  reached.     The  top  end  h 

attached    in  the  shape  of  a. ram's  ho 

ood.  five  feet  long, 
other  or  made  fast 
:w  once  the  desired 

.  ... .  intended  to  trail  flat  upon  the 

Mitaining  a  bole  sufficiently  large  to  admit 
rhe  grip  at  the  top  of  the  brace  19  first  intio- 

the  desired  length  of  the  brace  is  secured 


obliquely;    lastly,    then,    the    serew.pl 
securely  to  the  ground:  and  thus  ma 
position. 

LASHLtMES. — Pieces  of  light  rope 
of  the  wooden  frame  near  the  lop  of  a 
purpose  of  fastening  this  wing  or  flat 

fastens   the    brace 
scenery  be  held  in 

wing  or  flat,  for  the 
to  the  neit  one. 

The  Lights. 

Boeder  Lights. — The  ilhiminBtlori 
bulbs  in  a  long  tin  reflector,  extending 
stage  and  hung  up  in  the  ;iir.  by  msJml 

of  lights  along  the 

of  a  series  o(  electric 
he  full  width  of  the 
ot  a  set  of  line*,  back 
usually    four    border 

furniture  in 


,nd  the  style  of  the  piny  1  No,  1  border  light  is  hung  close 
o  the  curtain  down  stage;  No.  4  is  hung  well  back  of  stage; 
he  other  two.  Nos.  I  and  X  occupy  the  intersecting  positions. 
Strips, —  Several  electric  bulbs  set  to  a  narrow  strip 
f  wood,  varying  in  length,  according  to  necessity  —  usually 
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our  feet  lnnjt.  wnicn  may  be  movable  and  hunx  anywhere 
bock  <•(  the  sotting. 

Bosch  Lu;iit. —  Several  electric  bulbs  inside  of  circular 
and  movable  tin-reflector. 

Box  Calcium. —  An  oval,  sheet-iron  box  with  an  open 
front  18  inches  by  14  inchr*.  set  upon  a  l<uiff  steel  rod  encased 
in  a  tubing —  fur  the  puri^jse  of  raising  <t  lowering.  The 
box  is  painted  white  within  and  contains  oirU>n  holders 
and  car!>m  sticks  —  and  is  for  the  purpose  of  thro*in« 
a  wide  flood  of  white  or  colored  light. 

Mkdii'ms. —  A  Ugnt  frame  <if  wood,  the  size  of  the  open- 
ing of  the  Imi*  calcium.  Tnc  space  witnin  this  frame  is  filled 
with  a  thin  shift  "f  gelatine:  the  gelatine  being  colored 
either  red.  blue,  green.  amt>er,  etc.  Thus  sunset  glow, 
moonlight,  sunlight  effects  may  be  secured  by  the  use  of 
a  different  medium. 

Lknses. —  A  shret-iron  hood,  set  to  a  steel  rod  and 
operated  in  the  same  wav  as  the  box  calcium,  but  for  the 
purpose  of  throwing  a  shaft  of  light:  that  is,  a  moonbeam,  a 
sunbeam. 

Pockets. —  Concealed,  safety,  steel  pockets  in  the  floor 
of  the  stage,  on  l-»th  sides,  for  the  purpose  of  connecting 
wires,  leading  t«»  calciums,  bunch  lights,  etc.  Usually 
there  are  three  pockets  on  each  side  of  the  stage. 

Thk  Swircii-HoAKii. —  The  electric  board — usually  on 
the  prompt  side  —  where  all  connections  are  made  for 
the  electricians  to  njH-tate  all  the  lit'hu  from  a  single  place. 

For  greater  detail  consult  Gcrhardt,  \V.  P., 
'Theatres:  Their  Safety,  Comfort  and  Health- 
fulness*  (New  York  1915). 

J.  M.  Epgar  Hart, 
Instructor  of  the  American  Academy  of  Dra- 
matic Arts. 

THEATRE  FRANCAIS,  ta-atr  frah-sa. 
See  Comkdik  Franc;aisk. 

THEATRE  LIBRE,  K-br.  in  France,  a 
theatre  for  the  populace,  subsidized  by  the  gov- 
ernment and  admission  to  which  is  practically 
free  to  all  citizens  of  the  republic. 

THEATRICALS,  Amateur.  Sec  Amateur 
Theatricals. 

THEBAN  CYCLE.  A  scries  of  old  Greek 
epic  poems  dealing  with  Theban  legends.  They 
include  'Thebais,*  which  tells  the  story  of  the 
house  of  Labdaeus  and  the  attack  of  the  Seven 
on  Thcbas;  the  *  Epigone,*  which  relates  the 
capture  of  the  city,  and  the  * CKdipccdia. >  which 
tells  the  story  of  the  hero  Odipus.  The  poems 
average  about  6,()00  lines  each. 

THEBES,  thebz  (Egyptian  Net,  the  No  of 
the  Bible;  Greek  Thchai  or  DiospulLt),  Egypt, 
a  famous  ancient  citv,  whose  ruins  are  situated 
on  the  banks  of  the  Nile,  350  miles  southeast  of 
Cairo,  near  the  modern  villages  of  Karnak  and 
Luxor.  The  ruins  are  among  the  most  mag- 
nificent in  the  world.  The  largest  is  the  great 
temple  of  Ammon  at  Karnak  on  the  east  bank 
of  the  river.  H  was  begun  during  the  Twelfth 
Dynasty  and  enlarged  by  the  kings  of  the  suc- 
ceeding dynasties  down  to  the  time  of  the 
Ptolemies.  It  stands  within  a  large  enclosure 
which  alsn  contains  several  minor  temples.  An 
avenue  of  sphinxes  leads  to  tin*  main  entrance, 
which  is  a  huge  pylon,  142  fret  high.  This  leads 
into  a  court  im-aMiring  -><»  by  .WS  t\et,  and 
traversed  by  a  double  line  of  colo>>al  columns. 
A  second  pylon  leads  into  the  great  hall  or 
hypo*t\U\  who>i-  roof  was  supported  by  \M 
c< 'linnfi^  in  1(>  rows.  The  column >  of  the  two 
eniiral  rows  are  7S  fert  high  and  XI  feet  in 
circumUrencc.  All  were  brilliantly  painted  and 
sculptured,  and  many  of  the  columns  still  retain 
their  bright  color*.  Other  pylons  lead  into  the 
inner  o  urt-.  niir  of  which  contains  two  obelisks 
M7*j  fret  huh  and  a  clonal  Matue  uf  O^iri^. 
One  of  thi  obelisks  s-  -nil  erect.  Tin-  entire 
-rniciure  i*  1.3*1  iiet  lfiv  am!  a1" Mil  .150  fict 
wide.     At  Luxor,  aUu  on  the  cast  bank  of  the 


river,  and  a   short  distance  south  of  r 
there  are  fine  ruins  of  another  tempi*  u  « 
mon,  built  by  Amenophis   III    and  his 
sors.    On  the  west  bank  the  principal  n 
the  Tombs  of  the  Kings,  hewn  into  t 
rocks  of  the  hillside;  the  Ramcsscuxn,  * 
of  Ammon  built  by  Ramcscs  II.  and  co 
a  colossal   statue  of   that   kin?;   and 
Colossi  of  Mcmnon,  64  feet  in  height, 
these  is  the  celebrated  *  vocal  statue.*    1 
ous  other   remains  of   tombs   and 
scattered  over  the  neighborhood  on  t*       » 
of  the  river.    After  the  cxpuUinn  of  the  r 
Thebes  became  the  capital  of   Egypt  ai*» 
mained  so  until  the  beginning  of  the  Tw 
first  Dvnasty.     It  declined  in  important* 
this  with   the  exception  of   a   short   pe     - 
the   7th   century   b.c\.   when   it    was   ae. 
capital.    The  Ptolemies  repaired  its  greai  i 
ings  and   so  did   the   Romans.     In  27  &«. 
earthquake  worked  havoc  with  its  ancient  m 
Since  then  Thebes  is  nothing  more  than  a 
Kction    of    ruins    inhabited    by    a    tew    A 
families  of   Fellahin.  who  obtained  a  prec 
ous    livelihood   by   guiding   travelers   over 
ruins  or  rilling  the  tombs  for  antiquities.    C 
suit   Davies,   NT.   dc  G..   'Five   Theban  T 
(in  Archaeological  Survey  of   Egypt.   ' 
21, >   London  1913) ;  Bulletin  of  the  Menu* 
tan  Museum  of  Art  (Xew  York  1014) :  Le] 
Karl,  *  Denkmaler  Aus  Aegvptcn  und  Acthu* 
(Berlin  1850-59);  Maricttc.  A.  E..  'Monrani 
of  Cpper  Egypt*    (London  1877):  X  a  vine 
H..  <Dcir  El-BaharP  (London  1894-1906). 

also   EiGYl'T. 

THEBES     (Greek,    Thiban.    Greece. 
principal   city  of   Htrotia,   was   situated 
elevated  plateau,  south  of  Mount  Phaga.  iu 
now  being  occupied  by  the  unimportant  mot 
town  of  Thiva?   (pop.  3,500).  at   the  June 
of  the  road  leading  north  from   Athens,  i 
the  transversal  road  leading  from  the  St™ 
Euripos  on  the  east  to  the  Gulf  of  Corii 
the  west.    It  was  one  of  the  most  cclchratcu 
of  Greece,  the  birthplace  of  Pindar,  Epam» 
da*,   and    Pelopidas.     Cadmus,   leading 
a  Phirnicinn  colony,  is  said  to  have  fc 
the  city  by  building"  the  citadel  called  G 
(1500  ii.  c).  The  principal  name  in  the        i 
history  of  Thebes  is  that  of  G.dipus.    •«•* 
reconb-d  event  in  its  history  took  place 
B.C.,  when   Philolaus  drew  up  a  code  o» 
for  the  Thebans.     During  the  Persian 
lost  much  of  its  influence  in  Greece  thr« 
perfidious   leagues   with   the    Persians.     ... 
Peloponncsian  War  the  Thebans  rendered 
portant  services  to  the  Spartans;  hut  they  ai 
ward,  through  jealousy  of  the  Spartan  •* 
joiiud  the  confederacy  against  them  in  2 
.1>2.  though  peace  then  prevailed,  Phccbi 
Spartan    cotumandiT,    treacherously    pu» 
hiniM-If  of  the  Cadmeia.  which  was  held 
Spartan**     until     Pelopidas     and     Epamis- 
ln.  a.bd  a  conspiracy  which  resulted  in 
of  -In   tyrants  (37S  tu\ ).    Open  war  now  \ 
out  between  Sparta  and  Thebes,  which 
in  the  humiliation  of  the  former  by  the  t 
ilefiat    ot     l.etictra    (371).     Thebes    I       ™ 
brilliant  leadership  n\  Kp.iminondas  ai 
■  la-,  u.is  now  the  leaditm  state  in  Grew*. 
-n|.r«  m.icy    departed    when    the    former 
the    battle    «>t     Man  tinea    (362    ec).    I 
ri-e  <if  the  Macedonian  power  Thebes 
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n  alliance  with  the  Athenians  and  other 
s  against  Philip.  After  the  battle  of 
•nca  (338  b.c.)  it  was  obliged  to  receive  a 
Ionian  garrison.  On  Philip's  death  an 
ection  broke  out  in  Thebes  and  an  at- 
was  made  to  drive  the  Macedonians  from 
idmeia.  But  Alexander  hastened  to  their 
captured  and  destroyed  (336  B.c.)  the 
md  reduced  the  inhabitants  to  slavery. 
y  years  afterward  Cassander  rebuilt 
s;  but  it  never  recovered  its  former  im- 
ce.  In  the  war  of  the  Romans  against 
dates,  king  of  Pontus,  it  joined  the  latter 

fratitude  to  Athens,  and  was  severely 
by  the  Romans  under  Sulla.  From 
me  the  Thcbans  as  a  power  in  Greece 
illy  disappear  from  history.  In  the  11th 
Ith  centuries  it  was  again  in  a  prosperous 
ion  as  a  result  of  the  introduction  of  silk 
acturing.  It  was  sacked  by  the  Normans 
x  Consult  Baedeker,  Karl,  ( Greece >  (4th 
d.,  Leipzig  1909) ;  Fabricius,  E.,  ^heben* 
.urg  1890) ;  Miiller,  M.,  <Gcschichte  The- 
( Leipzig  1879)  ;  Stern,  E.  von,  (Ge- 
te  der  spartanischen  und  thebanischen 
ionie>    (Dorpat   1884). 

IECLA,  thek'la,  Saint,  the  female  pro- 
:yr    of    the    Church.     Born   of   a   noble 
of  Iconium  in  Lycaonia,  she  was  con- 
by  the  preaching  of  Saint  Paul,  followed 
•  Antioch  and  devoted  herself  to  a  life  of 
ity.     As   a   consequence,   she   suffered   a 
of  persecutions  from  her  fiance  and  her 
s,  who  eventually  denounced  her  to  the 
ities  as  a  Christian,  and  she  was  thrown 
wild  beasts  in  the  theatre;  but  the  fierce 
Is  refused  to  hurt  her,  and  she  also  es- 
unscathed  from  the  flames  to  which  she 
lbsequently  exposed.     After  the  death  of 
Paul  she  lived  to  a  ripe  old  age  in  a  cell 
icleucia.     She  is  the  heroine  of  a  Chris- 
omance   of    the   2d   century   called    (The 
)f  Paul  and  Thecla.*     (See  Apocrypha). 
It  Schlan,  'Die  Akten  des  Paulus  und  die 
Thcklalegende>     (1877);     Schmidt,    C, 
Pauli>    (Leipzig   1905);    Ramsay,    cThe 
i  in  the  Roman  Empire*   (London  1893). 

[ECOPHORA,  a  suborder  of  Cheloma 
containing  all  except  the  leathery  turtles 
'(f).  It  is  defined  by  anatomical  charac- 
he  most  conspicuous  of  which  is  the  ex- 
:  possession  of  horny  epidermal  shields 
tcs  on  the  shell.  Consult  Gadow,  <Am- 
and  Reptiles >    (New  York  1901). 

[EFT,  is  a  term  sometimes  used  as  sv- 
ious  with  larceny,  although  it  is  less  tech- 
and  a  wider  term,  and  signifies  the  secret 
?lonious  abstraction  of  the  property  of 
r  with  the  intention  of  converting  it  to 
cer's  use,  and  without  the  consent  of  the 
See  Larceny. 

[EINE,  CH10N4O2,  more  often  called  caf- 
an  alkaloid  found  in  tea,  coffee,  Para- 
tea,  guarana.  etc.  It  may  be  prepared 
tically  by  action  of  methyl  iodide  on 
omine.  Usually  obtained  from  tea  dust 
contains  from  2  to  4  per  cent  white 
leedles,  slightly  soluble  in  cold  water  and 
1,  possessing  a  somewhat  bitter  taste,  and 
lg  salts  with  acids.  It  is  used  in  medicine 
terve  stimulant. 


THEISM,  the  doctrine  of  the  existence  of 
a  God  or  Goas.  It  may  take  the  form  either  of 
monotheism  or  polytheism  and  is  opposed  only 
to  atheism,  which  denies  the  existence  of  such 
divine  beings.  From  its  use  to  express  the 
belief  of  cultured  Christian  peoples,  the  term 
has  been  given  a  more  restricted  meaning. 
Thus,  theism  has  been  identified  with  monothe- 
ism, as  implying  belief  in  one  God,  and  hence 
is  distinguished  from  all  forms  of  polytheism. 
Further,  theism  is  distinguished  from  pantheism, 
on  the  one  hand  and  deism  on  the  other. 
Pantheism  (q.v.)  merges  God  with  the  world- 
process  and  thus  practically  denies  his  person- 
ality. Deism  (q.v.)  emphasizes  the  personality 
of  God,  but  conceives  him  as  existing  apart 
from  the  world  of  his  creation.  Theism  en- 
deavors to  rise  above  both  of  these  extremes 
and  embrace  the  truth  contained  in  each.  On 
the  one  hand  it  maintains  the  personality  of 
God  and  his  transcendence  of  the  world.  On 
the  other  it  insists  upon  the  immanence  of  God, 
upon  his  presence  in  the  world  as  its  controlling 
and  life-giving  agency.  Thus  the  God  of  the- 
ism is  at  once  the  Author  and  the  Preserver 
of  the  world.  In  every  age  and  among  every 
people  of  history  some  form  of  theism  is  to  be 
found  as  the  basis  of  religious  observance.  This 
belief  is  refined  and  developed  with  the  prog- 
ress of  thought  and  civilization  and  the  direc- 
tion of  this  development  is  generally  in  the  line 
above  mentioned,  from  polytheism  to  mono- 
theism, and  on  to  a  comprehensive  theism. 
Thus  the  traditional  polytheism  of  Greece  broke 
down  under  the  influence  of  philosophic  reflec- 
tion; but  this  reflection  itself  culminated  in  the 
theistic  philosophy  of  Aristotle.  As  the  theoret- 
ical basis  of  religion  and  the  ultimate  explana- 
tion of  the  universe,  theism  has  always  had  a 
prominent  place  in  systematic  reflection.  In  the 
earlier  centuries  of  the  Christian  era  it  was  the 
topic  of  supreme  importance  and  the  best  effort 
of  theologians  and  philosophers  was  given  to 
its  discussion  and  exposition.  As  a  result,  cer- 
tain proofs  for  the  existence  of  God  were  for- 
mulated, the  most  important  of  which  possess 
considerable  historic  interest.  We  may  men- 
tion three  of  these  arguments:  (1)  The  Onto- 
logical  argument,  first  proposed  by  Ansclm,  in- 
fers the  existence  of  God  from  the  idea  of  a 
most  Perfect  Being.  The  presence  of  this  idea 
in  the  human  mind  entails  the  existence  of  such 
a  Being,  for  existence  is  one  of  the  perfections 
necessarily  contained  in  the  idea  of  Most  Per- 
fect Being.  (2)  The  Cosmological  argument 
was  adapted  from  Aristotle,  and  proceeds  upon 
the  principle  that  every  effect  must  have  a 
cause.  The  world  is  such  an  effect.  It  is  im- 
possible to  suppose  that  the  series  of  natural 
causes  goes  back  to  infinity,  and  consequently  we 
are  compelled  to  assume  the  existence  of  a 
Divine  First  Cause,  adequate  to  account  for  the 
existence  of  the  world.  (3)  The  Teleologicai 
argument  is  based  upon  the  evidences  of  design 
in  the  world,  and  infers  therefrom  the  exist- 
ence of  a  designing  mind  as  its  Author.  These 
formal  arguments  were  subjected  to  a  destruc- 
tive criticism  by  the  philosopher  Kant  at  the 
end  of  the  18th  century.  He  attempted  to  show 
how  they  depended  one  upon  the  other,  and  all 
contained  contradictions  and  inconsistencies. 
Kant  held  that  the  moral  argument  was  the  only 
possible  proof  for  the  existence  of  God.    This 
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argument  maintains  that  the  existence  of  right 
and  duty  presupposes  the  "existence  of  a  God 
who  will  ultimately  proportion  happiness  to 
virtue  and  vice  versa.  Kant's  criticism  was 
effective  in  destroying  the  force  of  the  three 
alcove-mentioned  proofs  in  their  traditional  for- 
mulation. Evolutionary  science  has  also  con- 
tributed to  lessen  the  force  of  the  cosmological 
and  teleological  arguments  in  their  earlier  and 
cruder  statement.  If  the  present  complex  con- 
dition of  the  world  is  the  result  of  a  slow 
process  of  development  from  a  simpler  con- 
dition, the  need  for  a  First  Cause  of  the  present 
world  is  less  apparent.  If  present  organic 
structures  owe  their  existence  to  their  utility 
(that  is,  are  the  result  of  natural  selection), 
their  purposiveness  is  explained  by  ^  natural 
causes.  But  all  such  criticism,  including  that 
of  Kant,  is  effective  rather  against  the  form 
than  the  substance  of  thcistic  argument.  It 
has  led  only  to  a  reconstruction  of  old  argu- 
ments and  their  statement  in  a  more  adequate 
and  convincing  manner.  Thus  it  would  seem 
that  the  arguments  fur  the  existence  of  (iod  arc 
rather  stronger  than  weaker,  as  the  result  of 
criticism.  YVc  can  only  indicate  in  outline  what 
form  some  of  these  arguments  have  taken  in 
recent  years.  (1)  Relief  in  God  is  justified  by 
the  needs  of  human  thought.  The  constant 
endeavor  of  the  human  mind,  in  its  thought,  is 
to  introduce  more  perfect  unity,  more  complete 
system,  into  its  knowledge.  The  idea  of  God 
by  virtue  of  its  all-inclusivcncss,  is  required  as 
the  final  instrument  of  organization  to  make 
this  unity  complete;  for  by  it  the  self  and  the 
world  arc  adjusted  as  elements  of  one  universal 
life.  Thus  the  idea  of  God  proves  its  own 
reality  by  its  function  in  knowledge.  (2)  The 
existence  of  God  is  evidenced  by  the  nature  and 
development  of  the  world.  In  the  natural 
world  we  have  a  series  of  events  related  as 
cause  and  effect,  and  each  dependent  upon  the 
other.  Since  each  component  part  is  dependent 
upon  and  determined  by  some  other  part,  it  is 
impossible  to  conceive  the  whole  series  as  stand- 
ing alone.  It  is  rather  by  its  very  nature  de- 
pendent, and  requires  for  its  existence  and  sup- 
port some  ground  or  underlying  principle  that 
is  self-determined.  From  the  nature  of  the 
world  as  dependent  and  relative,  therefore,  we 
are  led  to  believe  in  the  existence  of  an  Under- 
lying Principle  that  is  self-determined  and 
absolute.  If  we  consider  next  the  development 
which  the  natural  world  has  undergone  we  sec 
its  culmination  in  man  with  his  intelligence  and 
civilization.  The  character  of  the  underlying 
principle  or  ground  of  any  process  will,  of 
necessity,  be  more  completely  manifested  as  the 
process  unfolds.  Thus  the  intelligence  and 
personality  of  man.  as  the  outcome  of  the 
natural  order,  reveal  to  us  ihe  intelligence  and 

fuTsonality  of  its  (iround.  ( })  The  ideals  of 
iiim.m  activity,  horh  theoretical  and  practical, 
presuppose  tin*  existence  of  a  God.  The  thought 
•  ■f  man  h:is  an  ideal,  Truth,  for  which  it  ever 
strives.  Yet  Truth  exists  in  no  single  human 
mind,  neither  is  it  the  pusmssinn  of  the  race. 
Truth  as  an  erd  is  too  real  to  be  imaginary,  but 
if  re.il  i'  must  exist  somewhere.  We  are  forced 
tin  u  !«•  a-"*;inii  a  ilivim-  ni'inl  in  which  Truth 
<  xis*"  in  all  completeness.  The  siitif  is  true  of 
•In  iiiii.il.  the  iilial  of  liiiin.ii!  conduct  Thai 
Good  which,  as  m«ral  ideal,  i-xei-'i^es  absolute 
authority  uvtr  all  men,  is  relative  neither  to  in- 


dividual desires  nor  to  the  desires  of  a  society 
of  individuals.  Here,  too,  we  are  obliged  to 
assume  a  Divine  Personality  whose  plans  arc 
realized  in  the  moral  order  and  whose  purpOKi 
are  represented  in  the  moral  ideal. 
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THEISS,   tis,   or  TISZA,   tls  o,   Hungary. 

the  largest  tributary  ot  the  Danube  and  one  of 
the  most  important  of  the  country,  rises  in  the 
Carpathians,  being  formed  by  the  junction  of 
numerous  small  mountain  streams.  Its  course 
is  first  northwest,  then  southwest  and  west. 
until,  after  a  circuitous  course,  it  empties  into 
the  Danube.  Its  entire  lenpth  is  800  miles,  300 
of  which  arc  parallel  to  the  Danube.  The  prin- 
cipal affluents  are  the  Maros  and  Bodrog.  The 
cities  on  its  route  are  Tokay.  Szolnok  and  Sie- 
Kcdin,  which  frequently  suffer  from  its  over^ 
flow.  A  memorable  inundation  was  that  of 
1879,  when  Szejredin  was  overwhelmed  and  the 
entire  population  lost  everything;  the  loss  in- 
cluding many  lives.  Tokay  is  at  the  head  of 
navigation.  A  canal  connects  its  lower  course 
with  the  Danube  while  the  Beea  Canal  connects 
it  with  the  Tcmcsvar.  Its  basin  has  an  area  of 
56,600  square  miles,  covering  all  the  eastern 
part  of  Hungary  and  most  of  Transylvania. 

THELLUSSON,  tel'lus-sdn  (Fr.  ti-hV 
son),  Peter,  London  merchant:  b.  Paris.  27 
June  1737;  d.  London,  21  July  1797.  He  settled 
in  London  in  1762  and  opened  a  commission 
house,  and  later  acquired  a  large  fortune  by 
trade  with  the  West  Indies.  The  singular 
terms  of  his  will,  dated  2  April  1706,  gave  oc- 
easiuu  to  the  passing  of  an  act  of  Parliament 
known  as  the  Thellusson  Act.  He  left  to  ha 
widow  and  familv  about  £100,000,  and  the  re- 
mainder, amounting  to  more  than  £600.000,  he  * 
left  to  trustees,  to  accumulate  during  the  Irres 
of  his  three  sons,  and  the  lives  of  their 
On  the  death  of  the  last  survivor  the 
was  to  be  divided  equally  among  the  eldest 
1:  rival  disc  in  dan  ts  of  his  three  sons  then  living. 
If  there  were  no  heir  the  property  was  to  go 
m  the  extinction  of  the  national  debt.  "*  " 
will,  heini!  contested  by  the  heirs  at  law, 
rinallv  established  by  a  decision  of  the  H« 
.  f  I./tiU  J-  lime  isi»5.  An  act  of  Parliament. 
h -iwevi t.  w;is  soon  after  passed  (30th  and  4M 
(ieiT.r  111.  ch  xcviii).  restraining  the  power 
■  t"  ili  visin..-.  pioprrtv.  for  the  purpose  of  acre- 
mulatjMii,  in  2\  years  after  the  death  of  fbf 
um.im      Thellussuu's  last  surviving  grand** 
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556  and  the  final  disposal  of  the  prop- 
not  settled  without  an  expensive  and 
i  lawsuit  lasting  until  1859;  when  in 
ice  of  mismanagement  and  the  costs 
on  the  surviving  heirs  received  but  a 
i. 

ME,  in  music,  is  the  subject  or  lead- 
Iv  in  a  composition ;  in  a  fugue  it  is 
;ly  repeated  or  imitated  in  the  same 
different  key  by  the  various  parts. 
r  simple,  themes  are  frequently  more 
>guised  by  groups  of  ornamental  notes, 
"iations,  which  serve  too  often  merely 
iff  the  performer's  flexibility  of  voice 
ss  of  fingers.    See  Music 

lS,  the'mis,  in  Greek  mythology,  a 
daughter  of  Uranus  and  Ge  (Heaven 
h)  ;  according  to  some,  of  Helios,  or 
Possessed  of  the  gift  of  prophecy  she 
i  time  a  dweller  in  the  oracular  temple 
,  but  she  left  it  to  become  consort  to 
le  became  bv  him  the  mother  of  the 
rlorae)  and  the  Fates  (Moirae).  The 
of  divine  law  and  order,  as  established 
ods,  she  relentlessly  pursues  all  who 

on  the  rights  of  others,  and  her 
Dike,  the  goddess  of  justice,  is  often 
ed  with  her.  She  was  honored  at 
Rhamnus,  Delphi  and  other  Greek 
i  art  she  is  pictured  as  a  stately  per- 
with  the  cornucopia  and  scales.  Con- 
ns, (Ucber  derGottin  Themis }  (1864); 

J.  E.,  cThemis:  A  Study  of  the 
igins  of  Greek  Religion>  (Cambridge 
Lirzel,  R.,  ( Themis,  Dike  und  Ver- 
(Lcipzig  1907). 

MISTOCLES,  the-mis'td-klez,  Greek 
ind  statesman:  b.  Athens,  about  514 
Magnesia,  Asia  Minor,  449  b.c.  He 
>layed  unusual  ability  and  great  ambi- 
e  ostracism  of  Aristidcs  in  483  was  in 
to  his  influence,  and  he  thereupon  be- 

political  leader  in  Athens.  He  was 
*chon  cponymus  in  481,  and  when  the 
nvasion  of  Greece  by  Xerxes  was 
i  he  obtained  command  of  the  Athcn- 
which  through  his  exertions  had  been 
ri'the  income  derived  from  the  Lau- 
it  mines.  He  consented  to  fight  under 
an  commander  in  the  battle  off  Arte- 
nd  when,  through  neglect  of  his  ad- 
pass  of  Thermopylae  was  forced  and 
ian  hordes  overran  Boeotia  and  ad- 
pon  Athens,  he  persuaded  the  Athen- 
:onvey   their   women   and   children    to 

safety,  abandon  the  city  to  the  Per- 

those  capable  of  bearing  arms  to  take 
lips.     The   exiles,   among   whom   was 

were  recalled  and  the  command  of 
k  fleet  was  entrusted  to  a  Spartan, 
?s.     The  battle  of   Salamis   (480)    re- 

a  signal  victory  for  the  Greeks  and 
:les,  to  whom  the  success  was  mainly 
became  the  leader  not  only  of  Athens 
eece.  One  of  his  greatest  services  to 
ry  was  the  skilful  manner  in  which, 
nacy    and    artful    parleying    with    the 

he  gained  time  for  the  rebuilding  of 
of  Athens.  From  this  time  the  glory 
stocles  declines.     He  had  gained  the. 

the  Spartans  by  building  the  walls  of 
►  strongly  and  he  was  now  accused  by 
reasonable  negotiations  with  the  Per- 


sians. He  was  acquitted  of  this  charge,  though 
he  was  ostracized  in  471  by  his  countrymen, 
who  had  become  aware  of  his  unscrupulous 
character  and  his  inordinate  love  of  riches, 
which  he  was  accused  of  gratifying  by  unjust 
means.  He  retired  to  Argos,  thence  fled  to 
Epirus,  and  ultimately  sought  protection  at  the 
Persian  court,  where  he  gained  high  favor  with 
the  reigning  monarch,  Artaxerxes  Longimanus. 
He  was  deeply  engaged  in  plans  for  the  sub- 
jugation of  Greece  by  the  Persians,  which  he 
had  promised  Artaxerxes  to  compass,  when, 
knowing  the  impossibility  of  fulfilling  his  prom- 
ises, according  to  some  accounts,  he  took  poison ; 
others,  however,  ascribe  his  death  to  natural 
causes.  His  career  shows  a  curious  admixture 
of  noble  and  sagacious  statesmanship  and  sor- 
did ambition.  He  was  possessed  of  great  elo- 
quence and  was  undoubtedly  the  savior  of 
Athens  and  Greece  at  the  crisis  of  Salamis. 
Consult  Bauer,  <Themistokles>  (Merseburg 
1881);  Grote  'History  of  Greece>  (1907); 
Wecklein,  'Ueber  Themistokles)  (Munich 
1892)  ;  also  any  standard  history  of  Greece. 

TH1&NARD,  ta-nar,  Louis  Jacques,  French 
chemist:  b.  Louptiere,  Champagne,  4  May  1777; 
d.  Paris,  21  June  1857.  He  studied  chemistry 
in  Paris  under  Fourcrov  and  Vauquelin,  becom- 
ing the  assistant  of  the  latter,  who  procured 
him  a  professorship  at  the  College  de  France 
(1804).  Subsequently  he  succeeded  Fourcroy 
in  the  chair  of  chemistry  at  the  Ecole  Poly- 
technique,  as  well  as  in  his  seat  in  the  Academy. 
In  1825  he  was  made  a  baron  by  Charles  X 
and  in  1832  a  peer  of  France  by  Louis  Phil- 
ippe. It  was  while  attempting  to  verify  a  the- 
ory he  had  propounded  in  the  lecture-room  that 
he  made  his  important  discovery  of  the  perox- 
ide of  hydrogen.  He  worked  with  the  chemist 
Gay-Lussac  (q.v.),  and  made  noteworthy  orig- 
inal investigations,  including  those  of  the  com- 
pound ethers,  of  bile  and  of  sebacic  acid.  He 
discovered  the  method  of  preparation  of  a 
cheap  cobalt  blue,  since  known  as  (<Thenard's 
blue."  His  chief  publications  are  a  treatise 
on  Elementary  Chemistry)  (4  vols.,  1813-16) 
and  cPhysico-Chemical  Researches  >  (with  Gay- 
Lussac,  1816). 

THENARDITE,  a  mineral  identical  in 
composition  with  the  artificial  sodium  sulphate, 
Na2S04.  It  is  brittle,  of  vitreous  lustre,  white 
color,  transparent  to  translucent,  hardness  2  to 
3,  and  specific  gravity  2.68.  It  crystallizes  in 
the  orthorhombic  system,  often  in  tabular,  cross- 
twinned  forms,  with  distinct  basal  cleavage. 
It  is  entirely  soluble  in  water;  natural  crystals 
speedily  absorb  water  and  effloresce.  It  often 
occurs  dissolved  in  the  waters  of  salt  lakes, 
from  which  it  is  separated  in  crystal  form  dur- 
ing the  summer  season  by  evaporation.  The 
most  important  American  localities  of  this  type 
are  Borax  Lake,  California,  and  Rhodes  Marsh, 
Nevada.  •  Vast  deposits  exist  on  the  Rio  Verde 
in  Arizona.  It  is  of  value  in  the  preparation  of 
soda. 

THEOBALD,  the'6-bald,  Lewis,  English 
dramatist  and  Shakespearean  scholar:  b.  Sit- 
tingbourne,  Kent,  2  April  1688;  d.  London,  18 
Sept.  1744.  His  classical  attainments  were  con- 
siderable and  by  1715  he  had  published  trans- 
lations of  Plato's  (Phjedo>;  the  Plectra,* 
<Ajax)  and  cCEdipus  Rex>  of  Sophocles  and 
the  (PIutus>  and  c  Clouds }  of  Aristophanes.    He 
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ma<Ic  attempt*  at  verse  and  tragedy,  but  smc- 
c< filed  in  neither.  In  1725  Pope  published  hi* 
edition  of  Shakespeare  and  in  1726  Thcoluld 
appeared  with  a  work  entitled  'Shakespeare 
Restored,  or  a  Specimen  of  the  many  Krmrs  as 
well  Committed  as  Unamended  by  Mr.  Pope 
in  his  late  edition  of  this  Poet :  designed  not 
(.nly  to  enrrect  the  said  Edition,  but  to  restore 
the  true  Heading  of  Shakespeare  in  all  the  Kdi- 
tions  ever  published.'  Though  Pope  made 
grudging  use  of  the  manifestly  improved  read- 
ings suggested  by  Theobald  in  his  second  edi- 
tion, he  never  forgave  the  detection  of  his  in- 
competence as  an  editor  and  in  the  first  edition 
of  the  'Dunciad'  Theobald  figured  as  hero.  In 
1733-34  Theobald  published  an  edition  of 
Shakespeare  in  seven  volumes,  in  the  prepara- 
tion of  which  he  had  the  assistance  of  Co:i- 
canen,  Thirlhy  and  Warburton.  Textual  criti- 
cism of  Shakespeare  owes  much  to  him,  for  he 
was  the  first  to  discard  corrupted  readings  and 
in  his  emendations  displayed  knowledge,  tact 
and  good  sense.  Subsequent  editors  have  de- 
pended much  upon  him  and  have  adopted  his 
corrections.  At  the  time  of  his  death  he  was 
engaged  on^  an  edition  of  the  works  of  Beau- 
mont and  Fletcher,  six  plays  of  which  he  had 
already  completed.  Consult  Collins,  'Kss.ivs 
and  Studies*  (London  1S*>M  ;  Nichols,  'Illus- 
trations of  Literature*  (Vol.  II,  pp.  204-654). 

THEOBROMA  CACAO.    See  Cocoa. 

THEOBROMINE,  GILN.O,,  a  white  cry,- 
tallirahlc  alkaloid  found  in  the  chocolate  pre- 
pared from  the  seeds  of  the  cocoa  tree.  It 
forms  salts  with  acids,  is  bitter,  soluble  in 
alcohol,  slightly  so  in  water.  It  is  closely  re- 
lated to  caffeine,  the  active  principle  of  tea  ami 
coffee,  into  which  it  can  be  rea  lily  changed, 
("affeine  may  be  considered  as  theobromine  in 
which  one  hydrogen  atom  has  been  repriced  by 
the  methyl  group  (CIL).  It  i*  not  tis--d  to  any 
extent  in  medicine,  although  it  has  a  slight  seda- 
tive action  on  the  iktmmis  sy>mn. 

THEOCRACY  (from  Gr.  7/i.v.y,  God,  and 
krati'S,  power)  is  that  government  «»f  which  the 
chief  is,  or  is  believed  to  be,  Gi  d  himself,  and 
the  laws  the  commandments  of  I  iod.  The 
priests  in  such  a  government  are  the  promul- 
gators and  expounders  of  the  divine  com- 
mands, the  representatives  of  the  invisible 
Ruler.  The  most  notable  theocratic  go wrr. - 
nunt  of  all  times  was  thai  csiahli*!:e.l  by  M-*.  s 
among  the  Israelites.  The  Puritan  govern- 
ment of  Massachusetts  was  also  called  a 
theocracy,  owing  to  the  claim  that  it  was  con- 
ducted on  the  principle  of  obedience  to  <li\inc 
laws,  and  the  ic<|iiireniciii  that  all  should  con- 
tribute to  the  support  of  the  Church  and  attend 
ihurch   services. 

THEOCRITUS,  the-uk'ri-tus  Greek  bu- 
colic poet  :  b.  Svr.icnse,  according  to  tubers  at 
Cos.  and  flourished  aboni  2S1)  tic.  He  was  a 
pupil  of  Phih  las  at  Cos.  Having  gune  to 
b'uxpt.  he  was  treated  with  much  distinction  bv 
Piobmy  Philadt  lphu>.  in  wh">e  praise  he  wrote 
Idyls  14,  IS  and  17.  but  afterward  returned  to 
Syracuse,  where  he  appear*  to  have  been  on 
terms  of  M-nie  intimacy  with  Hieio  II.  We 
ha\e  under  hi-  name  M\  idvK,  or  pastoral  poeuv*. 
if  which.  ho\\i-\er.  *i-\cral  are  probable  bv 
other  authors  The  mt'M  doubtful  are  ]2  .' v 
Jo.  27.  J°.  He  is  to  be  considered  the  creator  ••! 
ibis    species    nt    poetry    as    a    branch    «  f    ( ireck 


literature,  though  the  elements  of  it  cxi 
fore    his    time    amnnir    the    D«  nans    l» 
S:cily  and   Greece.      Most   of   his  id\Is  m 
•Vamatic  form  and  consist  of  the  aheri 
s:ii  nscs   of   musical    shepherds.     They  « 
fresh    and    vivid    pictures    '  iMi/v  c,  fil 
tures)  <if  common  life  in  Sicily,  and  an 
by  considerable  comic   and,    thourh  u»  t 
extent,  tragic  power.     They  are  of  a  dH 
s'.-rt  from  the  affected  compositions  rcw 
ing   the   "imaginary   shepherds   of   a   I 
Arcadia."      Writing    generally    in    the 
tho'irh  in  two  cases  (Idyls  28.  2°)  in 
dialect,  which  is  peculiarly  adapted  u, 
plicity  of  rural  life,  his  language  is  stfwn 
harmonious.     His  metre  is  chiefly  the 
hexameter.    Besides  the  idyls  he  wrote  a 
called  ( Berenice^  of  which  only  five  tin 
a   word  are  extant,   and  22  epigrams  i 
Greek  Anthology.     He  was  imitated  bv 
0|.v.)  in  the  'Eclogues' :  Tennyson's 
r.ess  to  him  has  been  well  shown  by  &v 
in  a  chapter  of  the  ( Victorian  Poets*  ( 
(See  TiiEocRiTrs.   Biox  and  Mnscm:&. 
of).    The  best  editions  of  his  works  d 
usually    joined    with    those    of     Mo 
Bion)    arc   those    of    Meineke    (185u/( 
(lSfi3);     Wordsworth     (new     cd.     1877] 
Fritzsche    (3d    cd.    by    Hi  Her,    Leipzig 
There   arc    renderings    into    English   rei 
Chapman    (1866)    and    Calvcrley    << 
ISO1*)  and  into  prose  by  Lang  ('with 
tion,  Xcw  York  18S0).    The  7th  and  • 
arc  translated  in  verse  by  Leigh  Hunt  « 
of  Honey, *   1848).    Consult,  besides  the 
mentioned    works,    Christ-Schmid,    <Ge 
der  uncchtschcn  Littcratur'    (Vol.   II,  j 
Munich    1011);    Frirzsche,    «Zu    Thcokri 
Vir«iP     (1X60);    Knapp.     'Thcvkrit    tn 
Idillcn-hichiung'    (1882);   Wright.  \V. 
Short    Historv    of    Greek    Literature1 
York  VX\7). 

THEOCRITUS.     BION,     AMD 
CHUS,  Idyls  of.    Theocritus  is  one  of 
names  contributed  by  Greece  to  the  Um 
of   the   world.      He  is   the   most   excel) 
pastoral  poets,  and  to  those  later  born 
always    been    "the    gla*s    of    fashion    fe 
mold"  of  form* — to  Bion,  to  Moschus. 
to^  the  Knglish,  Italian,  Spanish  and  Frti 
of  the  Renaissance  (and  there  were  matii 
wi  re  pleased  to  write  of  shepherds, 
thi-ir    lo\es   and   their   lamentations. 
the  flowers  from  which  all  the  buct 
of    Kurope    have    sucked     their    ho, 
li\ed  in   Sicily  in  the  earlier   part  Oi 
century  no.     An  epigram,  written  in 
pmbal  ly  by  some  one  else,  says:  *I.  1 
who  wrote  these  idyls,  am  a  citizen  oi  . 
a  man  of  the  people,  the  son  of  Prax 
rhilinna."     It   al*o   appears  certain    . 
erence<  in  his  poem*  that  he  lived  fo» 
mi    Alexandria,   then   the  intellectual 
the  He! Uric  world,  and  also  on  the 
(\>-      l'liyond  thi<  nothing  is  known  o« 

The    poems    that   have    come    dV 
ii mlr r  bis  name  are  32  idyls,  not  al. 
pmi.iIIv  cla^'tu-d  a*  bucolics,  mimes, 
l\iie^    ami    .?n   odd   epigrams.      The 
icupi-i    frnm    a   Greek    word   which 
i|;niiniiti\e    of    another    Greek    woiw 
"foin'  or  *  *tyle.M  or  merely  *[ 
a  fiv.  of  tlu'M'  idyls  are  what  we  < 
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hers  are  little  pictures  or  sketches  on 
»  subjects.  His  first  idyl  is  a  dialogue 
n  Thyrsis  and  a  goat  herd,  in  which 
>  sings  the  famous  ( Lament  for  Daphnis.* 
econd  tells  how  a  passionate,  jilted 
i  attempts  by  magic  rites  to  regain  the 
:  her  deserting  lover.  The  next  declares 
herd's  love  for  Amaryllis.  Three  are 
contests  between  herdsmen.  Two,  VI 
L  are  about  the  love  of  the  Cyclops, 
us,  for  the  sea  nymph  Galatea;  an- 
ia  about  Hercules  and  Hylas.  Two 
are  eulogies  on  Hicro,  lord  of  Syracuse, 
i  Ptolemy  Philadelphus,  king  of  Egypt, 
r  XIX  is  a  very  brief  poem  that  tells 
bee  stung  the  little  god  Eros;  and  sev- 
tiers  are  probably  spurious, 
baps  the  most  famous  are  the  1st, 
d  15th.  The  first  because  of  the 
it  for  Daphnis,*  which  served  as  a  model 
on's  *  Dirge  of  Adonis,*  for  Milton's 
is,*  for  Shelley's  (Adonais*  and  Mat- 
irnold's  <Thyrsis.>  The  second,  in  the 
i  of  Sir  Gilbert  Murray,  is  ^realistic, 
ul.  tragic,  strangely  humorous  and  ut- 
nforgettable,  and  has  remained  a  unique 
piece  in  literature."  The  15th  is 
y  the  most  interesting  to  English  read- 
is  certainly  the  most  entertaining.  Mat- 
\rnold  calls  it  (<one  of  the  best  and 
t  of  Theocritus's  idyls. M  It  is  really  a 
ay,  of  which  the  two  chief  dramatis  per- 
e  Syracusan  women,  living  in  Alexandria, 
mes  to  get  the  other  to  go  with  her  to 
ble  religious  celebration  in  honor  of 
,    which,   the   queen    of    Egypt    has    ar- 

with   unusual  magnificence.     The  cele- 

is  to  be  in  the  palace,  where  a  bcauti- 
:ure  of  Adonis  is  to  be  exhibited  and  a 

prima  donna  is  to  sing  a  hymn  to 
lite  and  Adonis.  The  two  women  and 
naids  make  their  way  through  the 
d  streets,  squeeze  into  the  palace  with 
y  and  hear  the  hymn.  The  scene  is 
felike. 

I  it  is  mainly  this  quality  of  lifelikeness 
t  the  bucolic  idyls,  distinguishes  Theoc- 
rom  Virgil  and  all  his  other  imitators, 
ed  not  suppose  that  Sicilian  shepherds 
►poke  as  Thyrsis  and  Daphnis  speak,  or 
ce  the  less  elegant  Battus  and  Corydon. 
eocritus  uses  language  not  too  far  from 
nd  depicts  the  Sicilian  country,  with  its 

and   rustic  objects,  in  a  realistic  way; 
s    his    imitators    are    all    artificial,    and 

especially     during     the      Renaissance, 

>usly    so    forsaking    all    semblance   of 

The   scenes    in    which    their    Phyllises 

rydons  make  love  or  lamentation  might 

in   Marie  Antoinette's   drawing  room ; 

shepherds   drive   their   flocks   afield   in 
idows  near  Girgenti,  or  over  the  plains 
mia. 
translation  of  Theocritus  can  give  more 

rude  idea  of  the  original.  Strictly 
g,  poetry  cannot  be  translated;  and  in 
;lation  of  Theocritus  not  only  is  the 
gone,  but  his  words  are  so  accurately 
that  the  foreign  equivalents  are  merely 
ifts.  For  English  readers  perhaps  the 
anslation  of  the  15th  idyl  is  that  in 
w  Arnold's  essay  on  ( Pagan  and 
al    Religious    Sentiment,*    and    for   the 


other  idyls,  the  prose  versions  by  Andrew 
Lang.  Edmund  Clarance  Stedman  translated 
four,  the  I,  X,  XIII  and  XIX,  following  the 
hexameters  of  the  originals.  Many  other 
translators  in  prose  and  verse  have  tried  their 
hands,  and  some  with  a  reasonable  measure  of 
success. 

Bion  is  an  imitator  of  Theocritus.  Little 
that  he  wrote  remains:  there  is  the  ( Dirge  of 
Adonis, *  half  a  dozen  short  idyls  and  some 
fragments;  he  himself  is  a  shadow.  From  the 
poem,  a  ( Lament  for  Bion,*  attributed  to 
Moschus,  it  appears  that  Bion  was  born  in 
Asia  Minor  near  Smyrna,  and  possibly  that  he 
traveled  in  Thrace  and  Macedonia,  also  that 
he  lived  in  Sicily  and  died  by  poisoning,  and 
that  Theocritus  mourned  him.  But  modern 
criticism  denies  that  the  ( Lament }  was  written 
by  Moschus,  denies  the  story  of  poisoning,  and 
puts  Bion  about  150  B.C.  The  i  Dirge  of 
Adonis*  is  by  far  the  most  celebrated  of  his 
poems;  for  if  the  earliest  suggestion  for 
^ycidas,*  (Adonais*  and  (Thyrsis*  comes 
from  the  ( Lament  for  Daphnis,1  it  certainly 
comes  by  way  of  the  ( Dirge  of  Adonis. *  The 
poem  is  a  lament  by  Aphrodite  over  the  dead 
Adonis;  in  part  it  is  passionate  to  frenzy,  with 
an  element  of  Asiatic  extravagance,  but  in  other 
parts  florid,  pretty,  elegant  and  artificial.  His 
other  poems,  for  the  most  part,  are  love  songs, 
delicate,  sweet  and  elegant. 

Moschus  seems  more  shadowy  still.  His 
fame  is  united  to  that  of  Theocritus  and  Bion, 
as  one  of  the  three  chief  pastoral  poets  of 
Sicily;  and  this  union  in  renown  has  been 
strengthened  by  the  common  practice  of  pub- 
lishing their  works  together.  To  Moschus 
were  usually  attributed  six  or  seven  idyls, 
(Eros,*  *The  Runaway,*  (Europa,*  the 
'Lament  for  Bion,*  (Megara,  the  Wife  of 
Hercules,*  and  others.  The  ( Lament  for 
Bion*  is  the  poem  on  which  his  fame  has 
chiefly  rested.  It  represents  the  poet  as  Bion's 
pupil,  and  is  framed  upon  the  models  of  the 
( Lament  for  Daphnis*  and  the  *  Dirge  of 
Adonis,*  it  is  pathetic,  delicate  and  imagina- 
tive. But  the  style  is  too  ornate  to  befit  a 
contemporary  of  Theocritus,  and  seems  to 
prove  that  the  poem  belongs  to  a  later  age. 
Modern  criticism,  therefore,  takes  away  its 
authorship  from  Moschus  and  that  of  the 
Megara  as  well.  Moschus  himself  is  now  be- 
lieved to  have  lived  at  Syracuse  about  150  b.c. 
The  authoritative  text  of  (Bion  and  Moschus* 
is  that  by  U.  von  Wilamowitz-Mollendorff, 
(Scriptonim  Gassicorum  Bibliotheca*  (Ox- 
ford 1905). 

No  translation  of  any  of  these  poems  gives 
more  than  a  rough  and  ready  idea  of  the 
original.  The  more  imaginative  the  poet,  the 
more  delicate  his  workmanship,  the  less  the 
translator  can  imitate  him.  This  is  as  true 
of  Bion  and  Moschus,  or  whoever  wrote  the 
( Lament  for  Bion,*  as  it  is  of  Theocritus. 

Henry  D.  Sedgwick, 

Author  c Essays  on  Great  Writers*  etc. 
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THEODOLITE.    Sec  Sprvkyinc. 

THEODORA,  thc-<Vdo  ra,  Byzantine  cm- 
press  consort  of  Justinian  1:  b.  SOS  a.ii.  ;  d. 
548.  She  was.  according  to  the  dubious  evi- 
dence of  Procopiiis,  tlie  daughter  of  Acaritis, 
a  boar-ward  at  Constantinople,  and  had  already 
been  l»y  turns  actress,  dancer  and  harlot,  when 
she  won  the  heart  of  the  austere  and  ambitious 
Justinian,  to  become  in  succession  his  mistress, 
his  wife  and  the  sharer  of  his  throne  (527). 
Never  then-after  did  the  breath  of  scandal 
touch  her  name;  she  became  Justinian's  trusti- 
est counsellor,  l>ore  a  chief  share  in  the  work 
of  government,  and  saved  the  throne  by  her 
high  courage  at  the  crisis  of  the  Xika  riots 
(5J2).  "Now  every  man  must  die  once,*  said 
she  in  council,  "and  for  a  king  death  is  better 
than  dethronement  and  exile.  ...  If  you 
wish,  O  emperor,  to  sa\e  your  life,  nothing  is 
easier;  there  are  your  ships  and  the  sea.  Rut 
I  agree  with  the  old  saying  that  ( empire  is  the 
best  winding-sheet.1  w  She  lavished  her  Itouuty 
on  the  poor.  Consult  Debidour.  Autonin. 
'1,'Imperatrice  Theodora'  (Paris  1S85) ;  Diehl, 
Charles.  ( Justinicii  et  la  ci\ili/ation  hyzantiue 
au  sixieme  siecle*  (Paris  1901);  id.,  *Thco- 
dora,  imperatiice  de  Hy/ance*  (3d  ed..  Paris 
1(X>4)  ;  (iibboti,  Kdward.  *  Decline  and  Fall  of 
the  Roman  Empire*  (cd.  by  J.  B.  Bury,  Vols. 
IV  and  V,  1912);  Mallet,  C.  K.,  (The  Kmpress 
Theodore*  (in  Iintjlish  Historical  Review. 
Vol.  II,  London   1886). 

THEODORE  I,  the  o-dor,  of  Corsica, 
otherwise  Baron  Theodore  de  NcuhofT,  lier- 
ntan  adxenturer:  b.  Metz,  about  1686;  d.  Lou- 
don,  11  Dec.  1756.  He  was  the  sou  of  a  West- 
phalian  nobleman  and  engaged  in  the  French, 
Swedish  and  Spanish  service  succcssivelv.  In 
1732  he  went  to  Florence  as  chargc-d'afTaircs 
for  Emperor  Charles  VI,  and  taking  part  in  a 
Corsican  uprising  against  Genoa  through  funds 
furnished  by  the  Bey  of  Tunis,  was  proclaimed 
king  of  Corsica  in  1736.  Soon  after,  however, 
he  was  driven  to  flight,  but  made  two  subse- 
quent attempts  to  reinstate  himself  in  1738  and 
in  1743.  In  1749  he  settled  in  London,  where 
his  creditors  put  him  in  prison;  but  his  release 
was  gained  through  the  support  of  Walpole. 
By  his  wife,  au  Irish  lady  whom  he  robbed 
and  deserted,  he  had  one  *a>n  known  later  as 
Colonel  Frederick,  author  of  '  Meinoircs  pour 
servir  a  Historic  de  Corse'  (17(>8)  Consult 
Fitzgerald.  'King  Theodore  of  Corsica*  (Lon- 
don  1890). 

THEODORE  II.  or  NEGUS,  king  of 
Ah\*Hiiini:  h.  {lmxince  of  Kwar.i.  1818;  d. 
Ma^dala,  14  April  ISfiS.  Originally  named 
K;i»;i  "r  Ka^ai,  In  led  a  nvuli  in  1S54  against 
Rn*  All.  ruhr  of  Ab\  ovinia,  whom  be  de- 
fealed.  Late!  he  w;h  iT<«\\ned.  under  the  title 
of  Tlieodoriis.  kim.:  •■!'  kuu>,  nf  E'hinpi.i. 
He  wa-*  a  man  «»t  -!i"n^  pi  l -<ni.i!ii\ ,  an  eiiem\ 
of  Islami^ni.  a  ruhr  and  a  reformer  Me  he- 
came  iiiTfilrraut  of  an\  power  other  than  hi^ 
own  and  with  the  quick  -u-pn  i* »t i -  nf  a  I  ar- 
baiian  took  otTtn-r  at  what  be  coii^idi  red  .ts 
*>- 1 1 l.»  1  i t *-  His  ipi.trrt  1  wjth  Cinat  Britain  \\;i- 
brought  mi  by  tin  iiiji;di<  i-  ii-»  coisiluet  of  the 
l-neb-h  n.n-::l.  I'.ip'.n:!  ('.inset  n.  M-nt  to  him 
in  lS/d  ami  b>  ;hi*  failure  of  tin  F.nvrlUh  iv",  - 
rrmtii  •■(  *o  n»p.  .':d  '"  hi"  overtures  regard  - 
inir  :h»-  reception  <f  hi*  Xml-a^sadnr  at  the 
English   iiiui!     Mi    tinaii\    imprisoned  Cameron 


and    also    Mormuzd    Rassam,    a    Turk 
English   subject,   sent    to    treat    with  t 
cerning  Cameron's  release.     As  a  coi 
setting   the   prisoners   at    liberty  Thtvwi 
quested    that    certain    skilled    artisans   he 
him.   together  with   presents   that  he 
led   to   expect.    The    Knglish    detainer 
tisans  and  presents  at  Massowah,  awak 
release  of  the  prisoners ;  but  as  they  i 
delivered    up.    war   was   declared,    and  « 
pedition    under    Sir    Koliert    Napier   1 
progress  toward  Magdala  in  the  latter 
1867.   The  city  was  reached,  and  active  ■ 
ties  began  on   10  April   1N6S.    On  the  1 
city  was  taken  and  Theodore  was  ft 
The  besiegers  were  informed  that  he  h*«J 
milted    suicide.     See    Abyssinia    and   c 
Westminster  Review,  New  Series.  No  6 

THEODORE  OP  MOPSUESTIA, 

ecclesiastical  writer:  b.  Antioch,  about  3 
428.    He  studied  rhetoric  under  Libaniui 
losophy  under  Andragathus  and  sacred 
ture  under  Flavianus  of  Antioch,  Diodoi 
Tarsus  and  others.    Farly  in  life  he  fol 
the    example    of    his    fellow-student    and 
mate  friend,  John  Chrysostom,  in  turni 
although  he  had  been  on  the  point  o. 
ing  a  lady  of  Antioch  named  Hcrmiont. 
being  ordained  priest  he  distinguished 
as  an  opponent  of  Arius  Apollinaris  ana * 
From  Antioch  he  removed  to  Tarsus  a 
392  was  chosen  bishop  of  Mopsucstia  in  ( 
In  394  he  preached  before  the  Emperor 
dosius   at    Constantinople   and   was   pre* 
the  council  held  in  that  city  at  that  dati 
was  a  voluminous  writer,  the  most  imp 
of  his  works  being  commentaries  on  the 
and   polemical    treatises.    These    were  hi 
great   repute  among  the  Syrian   churcfae 
many    of    them    were    translated    into    $ 
Arabic   and   Persian.    His   views   appro] 
to  those  of  Pel  a  gi  us,  and  Nestorius  wa» 
his  disciple.   In  the  Eastern  Church,  accoi 
he   was  condemned  as  a  heretic  at 
Ecumenical    Council,    held    at    Consul 
553.    For  fragments  of  Theodore's  worM 
suit    Migne,    (Patrologia  Ciraeca'    (Vol.  I 
Consult  also  Ha  mack.  A..  '  HiMnrv  of  I 
(Vols.  HI,  IV;  Boston  1898) :  Kihh.  " 
dore  von   Mopsuestia1    (Freiburg   IE        : 
and     Piercy     (eds.)f     ( Smith's     Dicti** 
Christian   Biography'    (Boston    1911  >;    „ 
\V..    lSyriac    Literature*    (London    19M1 

THEODORET,    ihc-od'd-ret    (i 

OMu'w/i^rni;),       church  historian   and  th 
writer:   b.  Antioch.  late  in  the  4th  ceftu* 
457.     He   was   educated   in    a    monastery 
Antioch,    where   he   had    Nestorius   and 
of   Antiiich   for   fellow-pupils.     After  25 
study    and    retirement    he    succeeded 
(423)    as   bishop  of   Cyrus,   a   city   a! 
da\s*   journey   from   Antioch.     He  en* 
to  plav  the  part  of  mediator  between  > 
and    Cyril   of   Alexandria,  hut    could 
reconciliation.     In   431    Nestorius   was 
by  the  Council  of  Ephcsus,  an  act  w 
nrrt    at    first    protested    against,    tw» 
exnw  d    When  the  Ncstorians  were  «-< 
with   relentless  severity,  he  stood   fo 
t'hampi'iu   of    Nestorius   against   Cy 
smveNN..r  Pio^curus.  The  latter  accuse*! 
<>ict     >>f    Nestorianism,    pronounced    a   ■ 
anathema    upon    him    in    the    church  of  ^ 
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andria  and  (449)  procured  his  deposition  at 
the  so-called  robber  council  of  Ephesus,  a  sen- 
tence which  was  reversed  by  the  general  coun- 
cil of  Chalcedon  (451).  The  most  important 
of  his  works,  of  which  a  complete  edition  was 
published  by.  Schulze  and  Nosselt  (1769-74), 
consist  of  commentaries  on  the  Old  Testament 
and  on  the  Pauline  epistles;  ( Ecclesiastical  His- 
tory, }  in  five  books,  beginning  with  the  history 
of  Arianism  under  Constantine  the  Great  and 
ending  with  the  death  of  Theodore  of  Mop- 
suestia;  c Religious  History,  >  a  narrative  of  the 
lives  of  the  hermits,  called  the  Fathers  of  the 
Desert;  ^ranistes,*  three  dialogues  against 
the  Eutychians,  and  i History  of  Heresies.* 
Consult  Binder  <£tudes  sur  Theodorct*  (Ge- 
neva 1844) ;  (Gaisford,  cTheodoreti  Historia 
Ecclesiastica)  (1854) ;  Harnack,  A.,  c  History  of 
Dogma*  (Vol.  IV,  Boston  1898)  ;  <The  Nicene 
Fathers*  (ed.  by  Schaff  and  Wace,  Vol.  Ill, 
New  York  1892). 

THEODORIC  I,  the-od'o-rik,  king  of 
the  Visigoths.  He  was  chosen  successor  to 
Wallia  about  419  a.d.,  and  became  desirous  of 
extending  his  kingdom,  especially  so  as  to  em- 
brace the  neighboring  Roman  cities  of  Aries 
and  Narbonne.  For  this  purpose  he  made  war 
against  the  Romans  after  the  death  of 
Honorius  in  423  and  continued  with  varying 
results  until  437,  when  he  entered  into  an  al- 
liance whose  exact  terms  are  unknown.  By 
4b0  he  came  into  closer  alliance  with  the 
Romans  in  the  endeavor  to  check  the  advance 
of  Attila,  who  led  his  barbarian  army  across 
Lorraine  and  Champagne  and  captured  the  city 
of  Orleans.  Theodoric  and  Aetius,  the  Roman 
general,  encountered  Attila  near  the  village  of 
Moirey,  a  few  miles  from  Troves,  and  fought 
the  battle  generally  known  in  history  as  that 
of  Chalons-sur-Marne,  in  451.  Theodoric  was 
killed  by  an  arrow ;  but  the  progress  of  Attila 
was  checked  and  western  Europe  was  saved 
from  the  domination  of  barbarism. 

THEODORIC  II,  son  of  Theodoric  I. 
He  was  a  member  of  the  party  who  wished 
to  remain  on  terms  of  peace  with  Rome  and 
when  his  brother,  Thorismund,  who  had  suc- 
ceeded Theodoric  I,  began  to  levy  war  against 
the  Romans  he  took  part  in  a  rebellion  that 
ended  in  the  murder  of  Thorismund  and  his 
own  elevation  to  the  throne.  As  vassal  of  the 
Roman  emperor  Avitus  he  made  an  expedition 
against  the  Sueves,  conquered  and  put  to  death 
their  king  and  was  in  a  fair  way  of  completing 
the  conquest  of  Spain,  when  Avitus  was  de- 
posed and  killed  and  Theodoric  ceased  his 
efforts.  In  466  he  was  murdered  by  his  younger 
brother,  Euric. 

THEODORIC  THE  GREAT,  king  of 
the  Ostrogoths:  b.  about  454;  d.  526.  His 
father,  Theodemcr,  was  one  of  the  three 
brothers  who  jointly  ruled  the  Ostrogoths  set- 
tled in  Pannonia,  and  he  sent  him,  when  only 
eight  years  of  age,  to  Constantinople  as  a 
hostage,  to  secure  the  conditions  of  a  treaty 
between  the  Goths  and  the  Emperor  Leo.  After 
residing  10  years  with  that  emperor  he  was 
restored  to  his  father,  then  sole  monarch  of 
the  Ostrogoths.  On  the  death  of  Theodemer, 
about  474,  he  succeeded  to  the  crown  and  be- 
gan a  course  which,  after  menacing  the  safety 
of  the  Greek  empire,  and  Constantinople  itself, 
terminated  in   an   expedition   against   Odoacer, 


who  had  assumed  the  title  of  king  of  Italy. 
After  several  bloody  engagements  the  latter 
was  finally  induced  to  yield,  on  condition  that 
he  and  Theodoric  should  govern  Italy  with 
equal  authority  (493).  The  murder  of  Odoacer 
at  a  banquet  soon  followed  this  agreement;  on 
which  Theodoric  caused  himself  to  be  pro- 
claimed king  of  Italy,  and  he  governed  with 
extraordinary  vigor  and  ability.  He  attached 
his  soldiers  by  assigning  them  a  third  part 
of  the  lands  of  Italy,  on  the  tenure  of  military 
service;  among  his  Italian  subjects  he  encour- 
aged industry  and  the  arts  of  peace.  He  im- 
proved the  administration  of  justice,  issued 
edicts  to  protect  the  public  monuments  at  Rome 
and  elsewhere,  and  assigned  revenues  for  the 
repair  of  the  public  edifices.  Like  his  ancestors 
he  was  an  Arian,  but  was  indifferent  to  con- 
troversy and  never  violated  the  peace  or  privi- 
leges of  the  Roman  Catholic  Church.  The  par- 
ticulars of  the  government  of  this  memorable 
prince,  who  shed  a  short-lived  lustre  on  the 
Gothic  name,  are  recorded  in  12  books  by  his 
secretary,  the  senator  Cassiodorus,  a  man  of 
learning,  who  induced  his  illiterate  master  to 
become  a  patron  of  letters.  The  senators  Boe- 
thius  and  Symmachus  were  both  put  to  death 
on  the  mere  suspicion  of  an  intrigue  between  a 
senatorial  party  and  the  imperial  court.  This 
cruel  act  had  no  sooner  been  perpetrated  than 
Theodoric  was  seized  with  remorse,  and  a  fever 
ensued,  which  terminated  his  life  in  three  days. 
The  ordinary  residence  of  this  king  was  at  Ra- 
venna, above  which  city  his  daughter  Amalasun- 
tha  erected  a  splendid  monument  to  his  mem- 
ory. Consult  Dahn,  Felix,  (Die  Konige  der 
Germanen)  (Vol.  Ill,  Wurzburg  1866)  ;  Gib- 
bon, Edward,  decline  and  Fall  of  the  Roman 
Empire y  (Vol.  IV,  ed.  by  J.  B.  Bury,  London 
1912) ;  Hodgkin,  Thomas,  *Ostrogothic  In- 
vasion)  (in  ( Italy  and  Her  Invaders,*  Vol.  Ill, 
London  1885)  ;  id.,  < Theodoric  the  Goth>  (New 
York  1893). 

THEODOSIA.    See  Feodosia. 

THEODOSIUS  (the-6-doshi-us)  THE 
ELDER,  Roman  general :  d.  Carthage,  376.  He 
was  the  father  of  the  Emperor  Theodosius  I 
(q.v.),  called  <(The  Great."  By  birth  a  Spaniard, 
he  rose  to  high  rank  in  the  Roman  army  and 
in  367  was  sent  by  Valentinian  I  to  Britain, 
where  he  repelled  the  invasions  of  the  Picts 
and  Scots,  strengthened  the  military  defenses 
and  restored  order.  He  formed  the  country  be- 
tween Hadrian's  wall  and  the  Forth  and  Clyde 
into  a  new  province,  which  he  named  Valentia, 
and  then  returned  to  Rome.  He  was  later  sta- 
tioned on  the  Upper  Danube,  where  he  was 
victorious  over  the  Alemanni,  and  in  372  he 
quelled  the  revolt  in  Africa  led  by  the  formid- 
able Moorish  chieftain  Firmus.  He  was  be- 
headed at  Carthage  in  376  by  order  of  Valens, 
on  some  unknown  and  probably  unjust  charge. 

THEODOSIUS  (surnamed  The  Great), 
Roman  emperor:  b.  Spain,  about  346;  d.  Milan 
17  Jan.  395.  At  a  very  early  age  he  obtained 
a  separate  command;  but  on  the  execution  of 
his  father  he  sought  retirement,  until  selected 
by  the  Emperor  Gratian,  in  379,  for  his  partner 
in  the  empire.  To  his  care  were  submitted 
Thrace  and  the  eastern  provinces,  which  he 
delivered  from  an  invasion  of  the  Goths,  whom 
he  signally  defeated  in  two  battles,  concluding 
a  peace  with  them  in  382.    On  the  defeat  and 
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death  of  Maximus  at  Aquileia  (388)  he  became 
the  sole-  head  of  the  empire,  (iratian  having 
been  previously  killed  in  the  war  against  Maxi- 
mum He  administered  the  affairs  of  the  West 
in  the  name  of  Yalentiniati,  the  son  of  (iratian, 
l hen  a  minor.  He  entered  Rome  in  triumph  in 
.1S*>,  and  passed  three  years  in  Italy.  In  300 
a  sedition  took  place  in  Thessalonica,  which 
resulted  in  the  murder  of  the  governor  and 
sex  oral  of  his  officers.  The  resentment  of  Thco- 
dosius  was  natural  and  merited;  hut  the  manner 
in  which  he  displayed  it  was  in  the  highest  de- 
cree detestable  and  inhuman.  An  invitation  was 
given  in  the  emperor's  name  to  the  people  of 
Thessalonica  to  an  exhibition  at  the  circus,  and 
when  a  great  concourse  of  spectators  had  as- 
sembled they  were  massacred  hy  a  body  of 
barbarian  soldiery  to  the  number,  according  to 
the  lowest  computation,  of  7, (XX).  Theodosius 
was  at  this  time  at  Milan,  of  which  Saint  Am- 
brose was  bishop,  and  this  prelate,  on  account 
of  such  an  atrocious  proceeding,  resolutely  re- 
fused him  communion  for  eight  months.  Al>out 
this  time  the  emperor  crowned  his  merits,  as  a 
f<>e  to  paganism,  by  demolishing  the  celebrated 
temple  of  Serapis  and  all  the  other  heathen 
temples  of  Kgypt,  and  he  issued  a  final  edict 
prohibiting  the  ancient  worship  altogether.  On 
the  murder  of  Valentiniaii  by  Arbogastes  and 
the  advancement  of  Kugeuius  in  his  place  (302), 
the  empi  ror  carried  on  a  war  against  the  latter, 
which  finally  terminated  in  his  defeat  and  death. 
Theodosius  did  not  long  survive  this  success. 
Consult  (iibbon,  *  Decline  and  Kail  of  the  Ro- 
man Kmpire*  (London  1012);  Hodgkin,  T., 
'Italy  and  her  Invaders'  (Oxford  1802). 

THEODOSIUS  II.  Roman  emperor,  son 
of  Arcadius  and  grandson  of  Theodosius  I  :  b. 
401  ;  d.  450.  He  became  emperor  in  408,  but 
proved  a  weak  ruler,  and  the  actual  govern- 
ment was  in  the  hands  of  his  sister  and  of  his 
wife  during  the  greater  part  of  his  reign,  in 
which  the  Theodosian  code  of  laws  was  com- 
piled. He  was  killed  by  a  fall  from  his  horse 
and  was  succeeded  by  his  sister,   Tulcheria. 

THEODOSIUS  III,  emperor  of  Constan- 
tinople. He  held  the  unimportant  post  of  col- 
lector of  the  revenue  when  he  was  nominated 
to  succeed  Anastasius,  and  he  was  crowned  in 
710.  He  resigned  in  favor  of  Leo  the  Isaurian 
ii:  717  and  retired  to  a  monastery.  Consult 
(iibbou.  K.,  4 Decline  and  Fall  of  the  Roman 
l.mpire'  and  Cambridge  Mediaeval  Historv1 
I  Vol.   I,  New  Y6rk   1011). 

THEOGNIS  (the-og'nis)  OF  MEGARA, 
Greek  elegiac  poet.  He  lived  between  540  and 
500  n.c  There  are  1,3X0  verses  preserved  un- 
der his  name,  of  importance  in  enabling  us  to 
understand  the  state  of  parties  and  the  prob- 
lem*, of  society  in  the  Greece  of  that  time. 
They  were  translated  by  b'rere  (1842)  and 
are  found  in  the  original  in  Bergk's  M'octa? 
Lwiii   linen.1 

m 

THEOGONY,  a  poem  treating  of  the  gen- 
eraitun  and  descent  of  the  gods.  The  most 
:-TH*it nt  <  ircek  ihe«»gony  known  to  us  is  that 
•  ■I'  HeMod.  I  he  earlier  Thcogonies  of  Museus 
and  Urpluus   having  perished. 

THEOLOGICAL      DETERMINISM. 

See   Mi  Hi'MiMSM. 

THEOLOGICAL    EDUCATION.      See 

Ll  >l  ■  C  A  "HON ,    T  >  I KOLOG ICA  L. 


THEOLOGICAL  SEMINARY  OF  TH1 
REFORMED    CHURCH    OF    AMERICA. 

New  Brunswick,  X.  .[.,  originally  located  u 
New  York  City  from  its  organization  flT&ti. 
afterward  at  Flatbush,  L.  I.  (17%),  wawv- 
tablished  on  the  present  site  in  1810  The 
general  Synod  conducts  it  and  it  now  hat  u 
endowment  of  nearly  $UKX),000.  Its  luiidrags 
include  the  Peter  Herzog  Hall  for  dormitory 
purposes;  the  James  Suvdam  Hall,  used  for 
lecture  rooms,  gymnasium  and  museum,  and  the 
Gardner  A.  Sage  Library  which  contains  nearly 
60,000  volumes.  There  also  arc  several  build- 
ings for  the  teaching  force. 

THEOLOGY,  the  science  of  religion    TVs 

term,  together  with  the  corresponding  personal 
term,  antedates  the  Christian  era,  having  been 
used  by  classic  writers  horh  Greek  and  Roman. 
In  the  view  of  Aristotle,  Cicero  and  others  the 
man  who  appeared  to  be  specially  conversant 
with  the  divine  nature  was  fitly  called  a  the- 
ologian. Among  those  honored  with  this  name 
were  Phcrccydes  of  Syros  and  Epitncnides  of 
Crete. 

Definition  and  Scope.—  In  the  modem  use 
of  the  term  a  narrow*. r  and  a  broader  signifi- 
cation may  be  distinguished.  The  former,  pav- 
ing special  respect  to  the  etymology  of  the 
word,  includes  in  theology  >imply  discount 
about  Cod.  It  was  in  this  rtstricted  >ense  thai 
the  word  was  employed  by  the  classic  writers 
and  a  corresponding  usage  had  place  in  the  fir*; 
Christian  age,  when,  tor  example,  the  evangchtt. 
John,  on  the  ground  of  his  relatively  full  refer- 
ence to  the  divinity  of  the  Christ,  wa*  called 
"the  theologian."  It  was  understood  that  the 
subject  matter  of  thcologv  pertains  to  *uch  tran- 
scendent themes  as  the  Logos  and  the  Trinipr 
In  the  broader  signification  theology  includes 
not  only  discourse  about  God.  but  also  an  ex- 
position of  whatever  in  man's  nature  seems  to 
bring  him  into  distinct  relation  with  God:  like- 
wise an  exposition  of  whatever  in  man's  ex- 
perience and  destiny  may  be  regarded  as 
founded  on  this  relation.  In  this  sense  it  is 
the  theoretical  counterpart  of  religion,  and 
corresponds  very  well  to  the  following  descrip- 
tion by  Gladstone:  "Theology  is  ordered  knowl- 
edge, representing  in  the  region  of  the  intenen 
what  religion  represents  in  the  heart  and  life 
of  man."  While  resort  is  still  occasioaafly 
made  to  the  restricted  sense,  as  when,  for  in- 
stance, theology  is  put  in  antithesis  with  anthro- 
pology, the  broader  signification  is  far  more 
commonly  the  one  intended  in  current  usage. 
Tt  is  evidently,  therefore,  the  signification  which 
should  give  the  standard  for  the  present  <ht- 
cussion. 

In  a  precise  determination  of  the 

theology  a  question  will  arise,  in  the  first  t , 

as  to  the  measure  of  consideration  which  it  it 
appropriate  to  bestow  upon  the  ethnic  retigkm 
Manifestly,  if  theology  is  the  theoretical  ooea> 
leipart  of  religion,  it  will  not  do  to  neglect  to 
large  an  area  of  religious  facts  as  is  inctnoVdhi 
iht-  ethnic  \\Mims.  A  secure  and  wcH-rooniet' 
themy  oi'  religion  must  lake  account  of  all  at- 
ce^ible  religious  tacts,  whether  inside  or  00H 
side  of  the  p;ile  of  historical  Christianity.  At 
tlu  same  time  it  is  to  be  noticed  that  the  ceavnl 
ti-net-  o;  Christianity,  as  they  appear  in  n)e 
sacnd  oracles  and  have  generally  been 
unmistakably  presume   upon    the   pi 
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ality  of  the  Christian  religion.  Anyone, 
re,  who  regards  himself  as  scientifically 
id  to  accept  these  tenets,  on  the  score  of 

preponderance  of  evidence  in  their  be- 
ill  of  necessity  be  convinced  that  he  ful- 

demands  of  a  scientific  theology  in  tak- 
•ordinate  account  of  the  ethnic  systems, 

so  far  as  respects  formal  recognition 
n  within  his  own  theological  structure. 
ot  needful,  indeed,  that  he  should  deal 
lese  systems  in  a  tone  of  radical  dis- 
nent.  As  a  matter  of  fact,  the  indus- 
research  which  for  the  last  quarter  of  a 

or  more  has  been  bestowed  upon  the 
thnic  religions,  such  as  Zoroastrianism, 
sm,  Brahmanism  and  Confucianism,  has 

distinctly  to  enlarge  appreciation  for 
Mitents.  At  the  same  time,  the  farther 
earch  has  proceeded  the  more  indubitable 
•nadc  the  proof  that  Christianity  has  no 
n  to  look  to  any  outside  religious  prov- 
r  an  appreciable  supplement  to  its  teach- 
The  conclusion  follows  that  the  Chris- 
eologian  deals  normally  with  the  ethnic 
»  when  he  simply  accords  to  them  a  place 
iches  auxiliary  to  some  of  the  main 
is  of  theology.  In  so  far  as  they  have 
d  Christian  history  they  make  matter  for 
ch  auxiliary  to  historical  theology.  In 
as  they  supply  data  for  a  philosophy  of 
i  they  help  to  constitute  a  branch  auxil- 

systematic  theology. 

;cond  important  question  under  the  theme 
)e  or  province  concerns  the  relation  of 
y  to  philosophy.  That  the  one  is  under 
il  compulsion  to  enter  the  domain  of  the 
s  apparent  upon  both  rational  and  his- 
grounds.  Their  tasks  are  closely  related. 
>phy  may  be  defined  as  an  attempt  to  get 
nate  truth  by  rational  processes.  The- 
attempts,  within  limits,  the  same  thing, 
jrtakes  to  get  at  ultimate  truth  in  so  far 

truth  has  religious  worth  or  significance, 
gy  may  enter  upon  its  task  with  a  more 
»  presumption  in  favor  of  written  revela- 
in  that  which  belongs  to  the  philosophical 
j-point.  Still,  if  it  is  to  maintain  a  scien- 
aracter,  it  cannot  take  that  presumption 
;re  matter  of  course.  On  the  contrary,  it 
reat  the  same  as  a  subject  for  searching 
ion.  Now  this  inspection  will  naturally 
oner  or  later  to  the  great  problem  of  the 
ans  of  rational  certainty.  Thus  the  in- 
>k  of  theology  in  approving  or  rating  the 
ty  of  sacred  oracles  conducts  into  a  prov- 

philosophical  inquiry.  And  what  occurs 
point  is  repeated  at  various  other  points. 
;vclopment  of  the  deeper  themes  of  the- 
nvolves  in  general  a  use  of  philosophical 
;s,  efther  metaphysical,  psychological  or 
A  veto  against  such  use  is  impotent, 
ullian  may  exclaim,  <( What  has  Athens  to 
1  Jerusalem?  What  concord  is  there  be- 
the  Academy  and  the  Church  ?)}  But  be- 
e  echo  of  his  voice  has  died  away  he  will 
ly  to  get  onto  the  ground  of  Athens,  and 
borrowing  from  the  Academy  or  some 
I  source.  From  beginning  to  end  Chris- 
Dry  testifies  to  the  tendency  of  theolog- 
uatruction  to  utilize  philosophical  points 
v.  Among  the  early  Fathers  the  more 
.tive  were  manifestly  influenced  by  the 
c  philosophy.     A  little  later  the  Neo-Pla- 

VOL.  26  —  Si 


tonic  philosophy  became  an  appreciable  factor  in 
theological  thinking,  and  through  the  writings 
of  the  pseudo-Dionysius  was  introduced  to  the 
thinkers  of  the  mediaeval  period.  At  the  crown- 
ing period  of  mediaeval  scholasticism  Aristo- 
tefianism  was  decidedly  in  the  ascendant,  inso- 
much that  Aristotle  was  often  cited  under  the 
simple  designation  of  athe  philosopher*  In 
the  modern  period  the  Cartesian  philosophy,  the 
Leibnitz- Wolffian,  the  Lockian,  the  Kantian,  the 
Hegelian  and  others  have  unmistakably  claimed 
spheres  of  influence  in  the  theological  domain. 
It  appears,  therefore,  that  a  discreet  choice  of 
philosophical  affiliations  is  the*  best  that  the- 
ology can  do.  It  may  enter  into  too  close  an 
alliance  with  a  specific  philosophy.  It  may  fail 
to  observe  the  due  balance  between  a  speculative 
bent  and  a  sane  regard  for  historical  data.  But 
it  will  and  must  draw  largely  from  the  resources 
of  philosophy  if  it  is  to  be  fundamental  and 
comprehensive. 

A  further  question  on  the  scope  of  theology 
concerns  the  relation  of  this  branch  to  the 
domain  of  natural  science.  That  a  relation  ob- 
tains to  which  a  measure  of  significance  may  be 
attached  is  undeniable.  It  is  not  to  be  over- 
looked, however,  that  the  field  of  natural  science 
comes  into  less  extensive  contact  with  theology 
than  does  the  field  of  philosophy.  In  so  far  as 
science  moves  in  a  physical  or  sub-human  range, 
it  touches  upon  matters  that  are  of  only  subor- 
dinate theological  import  It  may  enforce  a  re- 
vision of  the  theory  of  creation  which  has  been 
read  into  or  elicited  from  the  biblical  narrative ; 
but  of  how  small  theological  consequence  is  a 
conclusion  on  the  precise  method  of  creation,  so 
long  as  God  in  his  absolute  supremacy  and  man 
in  his  dignity  and  worth  are  left  to  the  con- 
templation! It  may  enlarge  the  view  of  the 
operation  of  secondary  causes  in  the  production 
of  organic  forms,  and  so  may  require  some 
modification  of  the  putting  of  the  argument 
from  design;  but  that  involves  no  challenge  to 
any  theological  tenet  or  interest,  since  the  vast 
range  of  orderly  results  in  nature  must  still  be 
seen,  as  many  of  the  most  eminent  naturalists 
confess,  to  demand  ultimately  an  ordering  in- 
telligence. In  short  a  close  scrutiny  of  the  sub- 
ject will  reveal  that  the  findings  of  the  physical 
sciences  can  neither  displace  the  foundations 
of  the  central  tenets  of  theology  nor  supply 
foundations  to  these  tenets.  Their  function  is 
exhausted  in  modifying  one  and  another  peri- 
pheral matter  or  adjunct  of  the  theological 
system.  Probably  the  greatest  result  which  has 
come  from  that  quarter  is  an  offspring  of  the 
doctrine  of  evolution  and  consists  in  an  en- 
larged tendency  of  the  theological  mind  to  ex- 
pect, in  relation  to  the  kingdom  of  God  in  the 
world,  tokens  of  the  law  of  consecution  and 
graduated  progress.  Undoubtedly  the  theologian 
does  well  to  take  note  of  the  approved  findings 
of  natural  science;  but  large  expectations  of 
contributions  from  that  quarter  are  not  likely  to 
be  fulfilled.  It  is  in  the  constitution  and  experi- 
ences of  man.  and  in  the  philosophical  interpre- 
tation of  both  the  world  of  nature  and  of  per- 
sonality, that  theology  must  find  its  principal 
basis.  Among  the  human  experiences  that  come 
into  the  account  those  which  make  up  the  sub- 
stance of  sacred  history  may  of  course  claim 
a  distinct  primacy.  In  other  words,  the  Bible 
may  be  rated  as  the  foremost  treasury  of  theo- 
logical data. 
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Scientific  Value  and  Rank.— One  and  an- 
other system  ot  theology,  as  actually  developed, 
may  be  remote  from  a  scientific  character.  But 
intrinsically  scientific  construction  is  just  as  fea- 
sible and  appropriate  in  the  field  of  theology  as 
in  any  other  field.  Where  a  contrary  impres- 
sion has  obtained  it  has  generally  been  due  to 
one  of  three  causes.  Either  the  agnostic  maxim 
that  religion  has  the  unknown  for  its  proper 
field  has  been  adopted,  and  in  consequence 
theology,  as  the  theoretical  side  of  religion,  has 
been  pictured  as  devoid  of  substantial  founda- 
tion ;  or  theology  has  been  associated  with  arbi- 
trary authority  ;'or  a  strained  antithesis  between 
reason  and  faith  has  been  contemplated. 

As  respects  the  maxim  which  cmlwdics  the 
first  of  these  grounds  of  objection,  it  must  be 
pronounced  a  gratuitous  negation  of  religion. 
It  is  a  negation  of  religion,  for  sheer  mystery 
offers  no  means  of  attachment.  In  the  words  of 
Pfleidcrer,  "a  religion  of  nothing  but  mystery 
is  an  absurdity.*  The  maxim  is  also  per- 
fectly gratuitous.  As  John  Fiskc  has  said: 
"None  can  deny  that  religion  is  the  largest  and 
most  ubiquitous  fact  connected  with  the  ex- 
istence of  mankind  upon  earth.9  Is  so  vast  a 
department  of  human  experience  to  be  regarded 
as  utterly  incompetent  to  supply  any  valid 
grounds  of  induction?  Are  the  concurring 
thoughts,  aspirations  and  satisfactions  of  the 
elect  spirits  of  the  race  to  be  rated  as  void  of 
all  rational  suggestions?  Is  no  sure  basis  of 
conviction  to  be  found  in  the  illuminated  and 
transcendent  consciousness  of  the  Christ?  Such 
questions  need  no  formal  reply.  Theology 
doubtless  has  a  great  border-land  of  mystery. 
And  so  has  biology.  Indeed  it  is  characteristic 
of  most  of  the  sciences  that  they  impinge  upon 
mystery.  Alongside  a  domain  of  certainty  they 
include  areas  which  can  claim  at  best  only  a 
high  degree  of  probability.  On  the  score  of 
mystery,  therefore,  no  good  reason  is  apparent 
for  expelling  theology  from  scientific  fellow- 
ship^ 

The  second  ground  of  objection  of  the  scien- 
tific character  of  theology  is  sufficiently  met  by 
the  affirmation  that  arbitrary  authority  is  an 
interloper  in  the  theological  domain.  If  it  has 
ever  installed  itself  there,  it  has  been  in  the 
exercise  of  rank  usurpation.  Theology  in  its 
true  character  has  no  partnership  with  arbitrary 
authority.  While  it  may  make  large  account  of 
positive  revelation,  it  does  not  turn  that  revela- 
tion into  a  fence  against  investigation  but  uses 
its  content  for  what  it  proves  itself  to  be  under 
the  tests  of  mental  scrutiny  and  prolonged  ap- 
plication to  the  exinenciis  of  man's  deeper  life. 

To  the  third  objection  a  reply  of  similar 
tenor  is  to  be  made.  The  assumption  of  an 
antagonism  between  reason  and  faith,  and  of  an 
obligation  to  sacrifice  the  former  to  the  lattir, 
is  an  assumption  which  a  sane  theology  must 
emphatically  repudiate.  It  is  very  true,  doubt- 
less, that  reason  cannot  take  the  place  of  faith 
any  more  than  theory  can  take  the  place  of 
action  Hut  it  is  equally  true  that  faith  cannot 
endure  to  be  in  known  antagonism  to  reason. 
An  asM'iit  which,  from  the  standpoint  of  the 
one  rendering  the  same,  does  not  appear  to  be 
"auctioned  bv  reason,  is  no  real  a^cnt.  Only 
that  whioh  i*  competent  to  take  captive  man's 
ration. il  pi  rsnnali?v  \<  able  to  induce  a  faith 
that  is  ;m\  thing  more  than  a  sham  or  a  shadow 
{Juite  a>  nun!)  as  any  other  branch  of  learning 


theology  is  free  to  emphasize  the 
rationality  in  faith.    The  challenge  u/ 
tific  character  is  thus  seen  to   fail  a* 
each  of  the  cardinal  objections  mention*.*! 

In  an   unbiased   valuation   of   theol 
rigid  an  association  will  not  he  made  . 
substance  and  form.     Integrity  of  Mil 
compatible  with  a  variety  of  forms.     « 
in  no  wise  rebels  against  a  poetic  garb.    « 
are  the  picturesque  discourses  of  Jes 
the  scholastic   form,  they  are  dteplv 
theology.     Filling  all   their  backgn  . 

of  the  most  pronounced  conception*  U(  G 
well  as  the  most  beautiful  that  was  ever  i 
fore  the  contemplation  of  nun.  All  re! 
discourse  which  is  to  avoid  the  charge  of  < 
ncss  and  impotency  must  in  live  manner  e 
a  substantial  theological  content  As  1 
Brooks  has  said,  "No  exhortation  to  a  go» 
that  docs  not  put  behind  it  some  truth  ai 
as  eternity,  can  seize  and  hold  the  con 

Kven  in  its  formal  character  thcoli 
be  rated  as  second  in  interest  to  no  dei~. 
of  thought  and  study.     The   facts  and 
with  which  it  more  directly  deals  are  the 
est  in  man's  being  and  the  highest  ahot 
human  plane.     It  utilizes  the  most  signi 
findings  of  a  large  proportion  of  the  bra 
of    learning.      It    tads    into    con  side  ratio 
greatest  treasures  of  past  history,  and  g; 
up  the  data   for  the   farthest   possible  r.i 
into   future  destiny.     It  gives  ample  rm 
speculative   acumen,  but   at    the   same   tiu 
eludes  the  themes  that  arc  of  all  the  mo 
tensely  practical. 

The    Organic    Arrangement    off 
Matter. —  The  best  arrangement  of  the  » 
divisions  and  branches  of  theology  is  obv 
the  one  which  is  characterized  by  simpl 
well  as  by  comprehensiveness  and  self- 
ency.    The  very  subtle  scheme  is  likely  to 
its  inventor  in  a  much  higher  dctrree  tha 
theological  world  at  large.    Among  plans  i 
ran  gem  cut    which    meet    in    good   measar 
combined   demands   of   simplicity   and  co 
hensiveness   those  of   Heinrici   and   H. 
are   worthy   of   special    mention.     The 
draws    a    distinction    between    *  historic 
"normative"   branches,   the  one   lieii 
include  the  specifically  biblical  hram.u.9  «. 
as    the    history   of    Christianity    since   b 
times,    and   the   other  comprising,   a*   p 
subdivisions.    Systematic    Theology    and 
tical    Theology.      The    idea    of    the    hist 
branches    is    to    exhibit    the    whole    del 
religious  truth  and  fact;  the  idea  of  the  » 
tive  branches  is  to  afford  means  of  guidai 
religious  teaching  and  work.     That  then 
certain    fitness    in    the   distinction   hetwr* 
two  lines  of  study  is  undeniable.     Still 
t  met  ion    is    not    beyond    criticism.      ( 
accredits    a    high    degree    of    authority 
Hi! ile    may    well    Ik-    reluctant    to   each 
designation  of   "normative*    from  one 
other  biblical  branch      Especially  mav  — 
tate  to  exclude  that  designation   fn 
Movrmatics      In  view  of  this  grotinc  „» 
timi    to    Heinrici's    nomenclature    t 
Mam -nharh  —which  divides  the  whoir 
cal  domain  between  Kxegctical,  Htsti 
tematu    and    Practical   Theology —       * 
warded  a<  having  at  least  an  equal  <       ft 
preiiatimi.     Aside   from  its  intnt 
motive  for  giving  this  plan  the  pkuma! 
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:  present  connection  is  found  in  the  fact 
t  is  very  largely  reflected  in  the  curricula 
ological  institutions. 

ch  of  the  divisions  in  the  fourfold  scheme 
igenbach  contains  a  somewhat  indetermin- 
imber  of  specific  branches.  A  measurably 
ete  list  for  Exegetical  Theology  may  be 

as  follows:  (1)  Biblical  Philology  or 
istics,  which  treats  not  only  of  the  biblical 
ages,  but  also  of  languages  so  far  cognate 
the  biblical  as  to  be  able  to  furnish  means 
derstanding  the  peculiarities  of  the  latter, 
iiblical  Archaeology  or  the  science  of  Bibli- 
ntiquities.  (3)  Canonics,  or  the  branch 
i  gives  the  history  of  the  canon,  or  col- 
i  of  sacred  books,  and  also  the  principles 
i  enter  into  the  determination  of  the 
r  compass  of  that  collection.  (4)  Biblical 
ism,  which  in  one  division  is  textual,  and 
other  literary  and  historical.    The  former 

to  ascertain  the  true  and  original  text; 
itter  is  occupied  with  the  investigation  of 
blical  books  for  the  purpose  of  ascertain- 
heir  authorship,  their  date,  their  relation 
ler  writings,  canonical  or  uncanonical,  the 
e  of  their  historical  trustworthiness  and 
pecial  stage  which  any  one  of  them  may 
sent  in  the  development  of  the  biblical 
on.  The  two  forms  of  criticism  are  fre- 
ly  distinguished  as  the  Lower  and  the 
sr.  (5)  Biblical  Introduction,  in  which 
ruits  ot  criticism  arc  utilized  for  a  more 
;s  detailed  characterization  of  each  of  the 
Testaments  and  also  of  the  individual 
•  which  they  contain.  (6)  Hermeneutics, 
e  science  of  biblical  interpretation.  '(7) 
esis,  or  the  presentation  in  detail  of  the 
s  of  an  examination  into  the  meaning  of 
al  texts. 

istorical  Theology  includes  in  its  biblical 
the  following  divisions:  (1)  Old  Testa- 
History;  (2)  the  Life  of  Christ;  (3)  the 
ry  of  the  Apostolic  Age;  (4)  Biblical 
logy  of  the  Old  Testament;  (5)  Biblical 
logy  of  the  New  Testament.  Etymologi- 
considered  Biblical  Theology  might  denote 

than  a  historical  branch,  being  taken  as 
quivalent  of  Biblical  Dogmatics.  But  as 
lly  treated  it  is  a  historical  discipline,  its 
t  being  to  set  forth  the  genesis  of  doctrine 
ts  movements  through  the  various  stages 
i  may  be  discerned  in  the  Old  and  the  New 
ment  respectively.  In  its  post-biblical  part 
rical  Theology  falls  into  two  main  divi- 

General  Church  History,  and  the  History 
iristian  Doctrine.  The  former  admits  of 
at  number  of  subdivisions,  it  being  possi- 
>  award  a  monographic  treatment  to  such 
»s  as  missions,  polity,  discipline,  worship, 
irt.  In  its  earlier  section  General  Church 
•ry  includes  in  particular  Patristics  and 
tian    Archaeology,    of    which    the    former 

an  account  of  the  lives  and  writings  of 
athers  (usually  of  the  first  six  centuries), 
he  latter  furnishes  a  systematic  presenta- 
}f  monumental  and  documentary  evidence 
e  art,  institutions,  rites,  customs  and  char- 
stic  modes  of  thought  and  feeling  in  the 

Christian  community.  To  the  History 
)octrine  the  most  important  subsidiary 
h  is  Symbolics,  or  that  which  treats  of  the 
s.  As  an  auxiliary  branch  the  History  of 
sophy  takes  the  first  rank. 


Systematic  Theology,  which  has,  in  its  Chris- 
tian character,  the  office  of  furnishing  an  or- 
derly presentation  and  justification  of  the  whole 
body  of  teachings  or  beliefs  which  belong  to 
the  Christian  religion,  includes  three  principal 
branches,  namely,  Apologetics,  Christian  Dog- 
matics and  Christian  Ethics.  It  may  also  in- 
clude Biblical  Dogmatics,  Polemics  and  Irenics, 
though  the  subject  matter  covered  by  these 
titles  can  conveniently  be  appropriatea  within 
other  branches.  An  auxiliary  to  Systematic 
Theology  of  special  significance  is  found  in  the 
Philosophy  of  Religion.  Of  the  several  branches 
named,  Christian  Dogmatics  is  so  far  central 
and  prominent  as  often  to  be  styled  Systematic 
Theology.  Being  free  to  gather  its  evidence 
from  every  field,  and  aiming  to  present  in 
organic  form  the  whole  doctrinal  content  of 
the  true  religion,  it  commands  in  the  field  of 
theology  the  maximum  intellectual  interest. 

In  Practical  Theology  the  leading  branches 
are  Liturgies,  Homiletics  and  Pastoral  The- 
ology. The  last-named  is  of  wide  compass,  in- 
cluding besides  the  general  theme  of  pastoral 
care  such  subsidiary  branches  as  Catechetics, 
Ecclesiastical  Polity,  Ecclesiastical  Discipline, 
and  Theory  of  Missionary  Work.  Recently  the 
interest  in  sociological  study  has  created  a 
motive  to  subjoin  a  branch  which  might  be  en- 
titled Christian  Sociology. 

Prominent  Stages  and  Representatives. — 
In  the  broad  view  three  great  epochs  in  the 
progress  of  theology  are  distinguishable, 
namely,  the  Greek,  the  Latin  and  the  Modern. 
The  last  might  also  be  called  with  relative 
propriety  the  Protestant,  since  the  motive-power 
for  its  developments  has  been  supplied  in  large 
part  from  within  the  domain  which  bears  that 
title.  The  development  of  the  Latin  type  was 
in  part  contemporary  with  the  shaping  and 
manifestation  of  the  Greek  type;  still  the 
former  appears  clearly  second  in  order,  since 
its  initial  stages  were  synchronous  with  the 
culminating  stages  of  the  latter.  Greek  theology 
had  run  its  course  and  come  essentially  to  a 
standstill  before  the  more  characteristic  sys- 
tems of  Latin  theology  were  elaborated  by  the 
mediaeval  scholastics.  The  two  undoubtedly 
had  very  much  in  common.  The  same  great 
creeds  were  acknowledged  in  the  Latin  as  ob- 
tained in  the  Greek  division  of  Christendom, 
and  the  dogmatic  grounds  which  were  alleged 
ultimately  for  the  severance  of  fellowship  were 
of  subordinate  import.  Still  Greek  theology 
stood  in  measurable  contrast  with  Latin.  It 
took  on  the  whole  a  more  genial  view  of  the 
divine  relation  to  the  non-Christian  world.  It 
was  less  inclined  to  a  sombre  conception  of 
man's  native  guilt  and  moral  impotency.  It  ac- 
centuated to  a  special  degree  the  thought  of  a 
divine  incarnation  and  of  the  intimate  connec- 
tion between  God  and  man  provided  for  by 
means  of  the  incarnation.  Tne  same  thought 
was  by  no  means  foreign  to  Latin  theology, 
but  in  its  domain  it  was  priven,  relatively  speak- 
ing, less  prominence,  since  it  was  made  to 
share  the  field  with  the  greatly  emphasized  con- 
ception of  divine  rulership.  The  standpoint  of 
the  one  affiliated  with  a  mystical  theory  of  an 
interior  life;  the  standpoint  of  the  other  was 
more  legal  and  governmental.  Both  admitted 
the  ideas  of  priestly  mediation  and  sacramental 
efficacy,  at  least  after  the  initial  stage;  but  it 
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'■■■!  with  the  Renins  of  Latin  tfcoolugj  to 
work  out  ih<-  men  consummate  nan  rr  ■■bit  of 
ihcsc  ideas  in  a  thoroughly  elab 

In    1 1n    <.ine   an- 
I  U  ipttnlly  resi- 
dent in  tlir  creeds  and   fonmil.nn-  Dl 
in  the  other  gnat  prominence  came  h 

signed    tQ    the    hierarchy,    and    eapcdnUj 

head,  as  ihe  perpetual  embodimeni  of  infallible 
authority,      while    ihi»   lire   of    contrasts    may 
until,  it  is  ici  he  understood 
and  another  point  of  ditfftn  i 
!>e  taken  b 

nor  ihc  Greek  domain  was  theological  thinking 
i  !  homogeneous. 
The  Protestant  era  was  initiated  in  a  revi- 
sion of  Ihc  principle  of  authority  which  bad 
heen  transmitted  in  Latin  Christianity !  and  a 
fundamental  feature  of  the  theological  aetivity 
of  that  era  has  cttttlated  la  carrying  out  this 
revision  to  its  logical  results.  Original  Protes- 
tantism  accented    in    common    with    the   Latin 

communion   the   ureal    Inns   of   doctrine   oin- 

taincd  in  the  ancient  creed*,  especially  the 
N'iecnc  and  the  Chalcedonian,  Bui  it 
di.-iii  < i p* »u  ■  rented  baria  \\  bal  was  that 
basis?  Jn  the  last  analysis  it  must  he  defined 
as  the  principle  of  free  rational  induction,  in 
oppositiui:  :   judicial  detcrmi- 

Iccd   to  the  scriptural  content   and  U>  lb. 

doctrine  of  justification  by  faith.     But  since  nq 

Si  >,  er  the  Scripture*, 
>■  a|ip>-:il  thereto  amounted  practically  lo  a 
traii-Urencc  ol  the  main  emphasis  I"  lIlC  free 
rational  process.  As  respects  the  doctrine  of 
justification  by  faith,  it  looked  evidently  in  the 

n  -non,  since  it  profoundly  QUuUMd  the 
necessity   of   pricslly    mediation    or    of 
ence  upon  the  hierarchy.    The  assertion  of  tliis 
revised   ■■■■  ooritK   it    is   needless 

to  say,  was  not  iet 

lO  the  idea  of  supernatural  revelation.  Logic- 
ally, too,  the  Protestant  principle  involve)  do 
necessity  lo  challenge  thai  idea.  What  il  shots 
Dnoprdy  of  revelation  and  au- 
thoritative determination  of  its  import  liyothcial 
prerogative.  In  place  of  this  it  insialls.  as  the 
proper  - 

induction,   as   nhicuon   which,  to  he 
properly   carried   oui,    must    lake    full    account 

data  of  hisiory,  reason  and  experience 
The  advocates  of  the  Protectant  principle  ad- 
mil  Ihc  great  dilTiculrv  of  the  task  of  ideal 
theological  Oonatruenon  .■!!   the  baaii  of   that 

principle:  hut  it  is  their  conviction  that  ex. mu- 
ll the  labor   of  I  thoiuii^li-L'oinK  induc- 
tion  ought   not    10   be   sought   in    the 
ipherr  anv  more  than  in     Aba    iphtn 
seeking  of  relief  in  the  attachment  of  infallible 
.    ifucE  111  the  I  huiih 

they   regard   as   tuti    at  tlcM    and    miacalesa, 

since  it  U   I  ■    ■  I'dil.  on   tin-    kr.is 

of  flislory,    reason    ami   experience,   any    worthy 
M  belief,  than  it   is  to  prove  the  con- 
tinuous exiatenOI  of  an  infallible  tribunal. 

Iti  a  closer   review  of   the  proms*  of   the- 
ology it  would  he  necessary  to  notice  a  number 
Ificaat  developments  in  each  of  the  treat 

Liken   ■  >■    ■  ilv   Alex- 

andrian, the  (aippadonan  the  later  Alexandrian 

: 


In    relation    to    the    Latin    Cat 

would   need    to   lie   given    to   thi 

of    the    antithesis    between    Aui 

anti-AugUStini.,n     tend 

-'■Tusra    and    Jeauitita. , 
■  rt  C.aliicanism   and   liltn 

ism       Within  tin    PrOti 

be  occasion  to  consider  the  early  creative  r* 

of  the  Luther. ,n  theolcgj ;  the  *cb< " 

in  the  17th  century .  lb 
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Day  Theology* ;  Strong,  (Sys- 
} ;  Van  Oosterzee,  i  Christian 

Henry  C.  Sheldon, 
ematic  Theology,  Boston  Uni- 

,STUS,  Greek  philosopher: 
was  a  student  of  Plato  and 
otle  as  head  of  the  Peripatetic 
>hy.  He  conducted  the  school 
3  for  35  years,  and  was  highly 
and  abroad.  He  was  greatly 
iral  history  and  won  renown 
on  botanical  subjects.  His 
ts*  and  ( Theoretical  Botany* 
i  also  are  fragments  of  his 
alogy,*  ^ire,'  etc.  His  best 
Characters'  a  scries  of 
as  repeatedly  been  translated. 
'..,  ( Aristotle  and  the  Earlier 
ng.  trans.,  London  1897) ; 
eek  Thinkers*  (Vol.  IV,  Eng. 
New  York  1912)  and  others, 
table  edition  of  Characters* 
Leipzig    Philological    Society 

Sec  Geometry. 
:AL     MECHANICS.      See 

>F    ASSEMBLAGES.      See 

neral  Theory  of. 

F  CURVES.    See  Curves  of 
re. 

F  EQUATIONS.  See  Equa- 
^heory  of. 

>F    FUNCTIONS    VARIA- 

lex  Variable,  General  The- 

s  of. 

F   GROUPS.     See  Groups, 
F   NUMBERS.     See  Num- 

)F    PROBABILITY.      See 

ory  of. 

F  SURFACE.    See  Surface, 

Y,  as  its  Greek  derivatives 
ivine  Wisdom  —  wisdom  con- 
is  that  general  system  of 
s  appeared  in  all  ages  shaping 
ri  and  another  and  which  has 
tin  the  nature  of  God,  the  uni- 
relation  thereto.  Among  the 
)nspicuous  in  the  philosophic 
,  India  and  Egypt.  It  is  seen 
the  Gnostics,  the  Neo-Platon- 
alists,  and  in  the  speculations 
ng,  Eckhart  and  in  the  teach- 
1  Shankaracharya,  Pythagoras 
itinus  and  Plotinus,  Simon 
lonius  of  Tyana,  Paracelsus 
eprcsents  a  body  of  tradition 
preserved  from  earliest  times 
found  in  the  philosophic  and 
gs  of  those  above  mentioned 
but  has  been  taught  from  time 
religious  and  mystical  orders, 
it  by  the  Gurus  and  Initiates, 
y  the  various  schools  of  the 
g  the  Middle  Ages  traces  of 
to  be  found  in  Masonry  and 


Mediaeval  Mysticism,  and  later  in  the  Order  of 
Rosicrucians,  and  it  has  at  all  times  comprised 
the  esoteric  side  of  the  great  religions  of  the 
world. 

The  Theosophical  Society.— In  modern 
times  this  name  is  given  to  an  amalgam  of 
occult,  Indian  and  modern  spiritualism  made 
by  a  Russian  named  Helena  Petrovna  Blavatsky 
(q.v.)  who,  on  17  Nov.  1875,  aided  by  Col. 
Henry  Steel  Olcott  of  New  York,  founded  in 
that  city  the  Theosophical  Society,  and  modern 
theosophical  thought  owes  its  origin  and  propa- 
ganda to  the  writings  and  efforts  of  herself 
and  her  colleagues  in  this  society.  The  objects 
of  the  society  as  originally  declared  were  to 
collect  a  library  and  diffuse  information  con- 
cerning secret  laws  of  nature.  Later  these 
objects  were  remodeled,  and  as  now  framed 
are: 

1.  To  form  a  nucleus  of  the  universal 
brotherhood  of  humanity,  without  distinction  of 
race,  creed,  sex,  caste  or  color. 

2.  To  encourage  the  study  of  comparative 
religion,  philosophy  and  science ;  and 

3.  To  investigate  the  unexplained  laws  of 
nature  and  the  powers  latent  in  man. 

^Assent  to  or  sympathy  with  the  first  of 
these  objects  required  for  membership,  the  re- 
maining two  being  optional  and  intended  to 
subserve  the  first.  The  society  has  no  dogmas 
or  creed,  is  entirely  non-sectarian,  and  includes 
in  its  membership  adherents  of  all  faiths  and 
of  none,  exacting  only  from  each  member  the 
tolerance  for  the  beliefs  of  others  that  he  would 
wish  them  to  exhibit  toward  his  own.  Their 
bond  of  union  is  not  the  profession  of  a  com- 
mon belief,  but  a  common  search  and  aspiration 
for  truth.  They  hold  that  truth  should  be 
sought  by  study,  by  reflection,  by  purity  of  life, 
by  devotion  to  high  ideals,  ana  they  regard  it 
as  a  prize  to  be  striven  tor,  not  as  a  dogma  to 
be  imposed  by  authority.  They  consider  that 
belief  should  be  the  result  of  individual  study 
or  intution,  and  not  its  antecedent,  and  should 
rest  on  knowledge,  not  on  assertion.  They 
extend  tolerance  to  all,  even  to  the  intolerant, 
not  as  a  privilege  they  bestow,  but  as  a  duty 
they  perform,  and  they  seek  to  remove 
ignorance,  not  to  punish  it.  They  see  every 
religion  as  an  expression  of  the  Divine  Wisdom, 
and  prefer  its  study  to  its  condemnation,  and 
its  practice  to  proselytism.  Peace  is  their 
watchword  as  truth  is  their  aim.*  "There  is 
no  religion  higher  than  Truth*  is  the  motto  of 
the  society.  The  general  headquarters  of  the 
society  are  at  Adyar,  Madras,  India,  the  resi- 
dence of  Colonel  picott,  its  president-founder. 

Its  Aims. —  It  is  stated  that  in  the  founda- 
tion of  the  Theosophical  Society  and  in  the 
writing  of  her  various  works,  Madame 
Blavatsky  was  directed  and  aided  by  certain 
Eastern  adepts  or  sages,  whose  pupil  she  had 
been  for  many  years,  and  that  the  purpose  of 
the  movement  was  to  stem  the  tide  of  material- 
ism and  agnosticism,  which  then  threatened  to 
engulf  the  thought  of  the  age,  and  to  stimulate 
transcendental  research.  Doubtless  the  fullest 
and  the  most  authoritative  statement  of  the 
ends  which  the  modern  theosophical  movement 
were  intended  to  accomplish  is  to  be  found  in 
the  following  letter  written  by  one  of  those 
adepts  to  one  of  his  Western  pupils:" 

•You  can  do  immense  good  by  helping  to 
give  the  Western  nations  a  secure  basis  upon 
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which  to  reconstruct  their  crumbling  faith. 
And  what  they  need  is  the  evidence  that  Asiatic 
psychology  alone  supplies.  Give  this  and  you 
will  confer  happiness  of  mind  on  thousands. 
.  .  .  This  is  the  moment  to  guide  the  re- 
current impulse  which  must  soon  come,  and 
which  will  push  the  age  toward  extreme 
atheism,  or  drag  it  back  to  extreme  sacerdotal- 
ism, if  it  is  not  lead  to  the  primitive  soul- 
satisfying  philosophy  of  the  Aryans.  .  .  . 
\ou  ana  your  colleagues  may  help  to  furnish 
the  materials  for  a  needed  universal  religious 
philosophy;  one  impregnable  to  scientific  as- 
sault, because  itself  the  finality  of  absolute 
science;  and  a  religion  that  is  indeed  worthy  of 
the  name  since  it  includes  the  relations  of  man 
physical  to  man  psychical,  and  of  the  two  to  all 
that  is  above  and  below  -them.  ...  Its 
(the  society's)  chief  aim  is  to  extirpate  current 
superstitions  and  skepticism,  and  from  long- 
sealed  ancient  fountains  to  draw  the  proof  that 
man  may  shape  his  own  future  destiny,  and 
know  for  a  certainty  that  he  can  live  hereafter.1* 
Since  then  a  considerable  literature  has  sprung 
up  within  the  society  which,  it  is  believed,  has 
to  no  slight  extent  influenced  the  thought  of 
the  closing  decades  of  the  l{)th  century  and 
made  possible  the  almost  popular  interest  in  the 
unseen  world.  Among  the  leaders  of  theo- 
sophical  thought  after  the  death  of  Madame 
B  la  vat  sky  were  Mrs.  Annie  Hcsant,  C.  \V. 
Lcadbcater,  A.  P.  Sinnett  and  G.  R.  S.  Mead, 

—  Mrs.  Hesant  being  Madame  Blavatsky's  suc- 
cessor in  the  esoteric  as  well  as  in  the  exoteric 
work  of  the  society.  Through  the  writings  of 
these  theosophists  the  so-called  theosophical 
theories,  which  for  centuries  have  seemed  vague 
and  speculative,  besides  being  greatly  amplified, 
have  been  presented  in  a  form  m*re  definite 
than  at  aiiy  other  time  in  the  history  of  such 
thought,  the  teachings  now  no  longer  resting 
upon  tradition  and  intuition,  if  indeed  they  ever 
did  wholly  so,  but  largely  upon  investigations 
made  into  the  supra-physical  realms  of  nature 
by  highly  developed  men  whose  trained  powers 
enable  them  to  respond  sympathetically  to 
vibrations  of  a  finer  order  than  those  which  the 
normal  man  is  able  to  sense,  and  to  come  thus 
into  conscious  relations  with  subtler  regions  of 
nature  within  and  extending  vastly  beyond  the 
physical  world.  The  training  whereby  these 
powers  are  gained  is  begun  in  the  esoteric  de- 
partment of  the  Theosophical  Society  and  falls 
mure  especially  under  its  third  object,  which 
deals  with  the  unexplained  laws  of  nature  and 
the   powers   latent    in    man. 

Fundamental  Principles.— Among  the  facts 
asserted  by  some  theoMiphical  writers  as  being 
known  to  themselves  and  capable  of  verification 
by  those  who  are  willing  to  make  the  necessary 
sacrifices  to  gain  the  required  powers  are:  (a) 
the  existence  of  a  few  highly  evolved  men, 
called  Adept >  or  Masters  -  in»i  solely  of  any 
one  nation,  but  of  any  ot   the  advanced  nations 

-  who  have  gained  tin  se  divine  powers  in  their 
fullness;  thai  they  exist  now  ;>s  in  the  past; 
that  tin  \  are  substantially  omniscient  so  far 
as  the  Iiws  ami  condition"  of  our  own  solar 
\\slem  ex'.end,  and  that  their  high  staee  of 
pr<ik:ri«s  ninth*  Minn  to  advaucrniciit  beyond 
humai:  i  •  t.di::oii«.  Imt  that  thev  of  their  own 
trie  wi!!  h.i\r  ih'-eu  t"  lem.iin  in  i-mch  with 
hununr\  m  ph>-i  a:  m- .irna1i»n.  " Ii.it  iln*v  niav 
aid  in  it-  evolution;  that  it  is  from  the  brother- 


hood of  these  great  adepts  that  from  urnc  v 
time  have  come  into  the  outer  world  the  frev 
world   teachers  and  that   in   their  keeping  bat 
been  the  Wisdom-tradition,  which  in  even  13c 
they  have  caused   to  be  expressed  in  suitable 
form;   that  there  have  always  been  pupils  o: 
these   men,   and   that    theosophical   teaching  » 
published  to  the  world  to-day  at  their  insnga- 
tion  and  through  a   tew  of   their  pupils;  (bi 
the  existence  ot  a  very  subtle  order  of  matter. 
far  finer  than  the  ether  which  transmits  light. 
upon   which  is  impressed  photographically.  10 
to  speak,  in  the  form  of  living  pictures,  every 
scene  or  happening,   however   great   or  tmafl. 
which  has  ever  occurred  from  the  very"  begin- 
ning of   things  and  throughout   the  extent  o: 
the  universe;  that  to  this  subtle  material  hat 
been  given  the  name  of  the  Akashic  Record! 
or  the  Memory  of  Nature;  that  not  only  does 
the    trained    obscrvcr^who    has    acquired   the 
power  of  sensing  these~*conditions  of  the  subtler 
medium  of  the  universe,  or  of  responding  sym- 
pathetically  to   its   vibrations,   see   vividly  the 
particular   occurrence    to    which    he    turns  bis 
attention,  but  he  hears  and  feels,  etc,  ju>:  u 
did   the   actors   in   any  particular   event   wlucb 
mav  be  under  review,  perceiving  their  thought 
and  feelings  as  well  as  seeing  and  hearing  the 
outward  conditions  of  the  scene;  that  thus  he 
can  accurately,  in  proportion  to  his  powers  of 
observation,  perceive  any  occurrence  of  the  pa*:, 
no  matter  when  it  mav  have  happened,  and  n 
this  way  can  know  the  true  events  of  history; 
that  he  may  also  direct  his  vision  to  any  period 
in  the  life  of  a  planet  and  trace  out  its  varitws 
evolutionary  processes,  and   that  he  may  thus 
enter  a   limitless   field  of   observation   wherein 
he  may  learn  at  first  hand  of  the  obscurer  lavs 
of  nature;    (c)    that  by  the  exercise  of  their 
highly  evolved  powers  the  Adepts  or  Ma*:en 
of  Wisdom  can  make  definite  experimental  re- 
search  into   the   Akashic   Records   in   quite  is 
real  a  sense  as  the  physicist  makes  his  invesn- 
gations  within  the  physical  world,  and  that  the? 
arc,  with  these  and  other  powers  possessed  bir 
them,   enabled   to   ascertain   and    teach   reran 
general  principles  as  definite  facts,  all  of  wbid 
are  now  and  have  ever  been  known  to  the* 
and  very  many  of  said  facts  have  to  a  more  « 
less  extent,  been  proven  by  the   investigations 
of  those  of  their  pupils  who  have  fitted  them- 
selves to  do  such  work.     In   4Thc  Secret  Poo- 
trine  *   Madame  H  la  vat  sky  mentions  three  svh 
principles  as  being  the  fundamentals  of  thcoio* 
phy ;  they  are : 

1.  An  Omnipresent.  Eternal,  Boundless  aid 
Immutable  Principle,  on  which  all  speculation  a 
impossible,  since  it  transcends  the  power  of 
human  conception  and  can  only  he  dwarfed  by 
auv  human  expression  or  similitude.  It  » 
bevoud  the  range  and  reach  of  thought  —  *" 
thinkable  and  unspeakable. 

2.  The  Ktcrnity  of  the  Universe  ■'*  toto  as  a 
boundless  plane:  periodically  "the  r.laygro"»i 
of  numberle<s  universes  incessantly  manifestos 
and  disappearing9  called  "the  manifesto? 
stars,0  and  the  "sparks  of  Eternity.* 

3  The  fundamental  identity  of  all  souls  rtfc 
the  Universal  Over-Soul,  the  latter  being  itsrM 
an  aspect  ot  the  Unknown  Root;  and  the  ofr 
gator\  pilkirimace  for  every  soul  —  a  spark  or 
thi  former  through  the  cycle  of  incanatioa 
or  necrssity,  in  accordance  with  cyclic  and  Kir* 
mic  law.  during  the  whole  term. 
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logenesU.— According  to  the  theoso- 
manifestation  has  its  origin  in  the  Ab- 
f  whom  naught-  can  be  said  save  that 

As  Mrs.  Besant  eloquently  describes 
lie  Ancient  Wisdom, y  aComing  forth 
e  depth  of  the  One  Existence,  from 
beyond  alh  thought  and  all  speech,  a 
y  imposing  on  himself  a  limit  circum- 
voluntarily  the  range  of  His  own  Being, 
the  Manifested  God,  and  tracing  the 
sphere  of  His  activity,  thus  outlines 
of  His  Universe.  Within  that  sphere 
rerse  is  born,  is  evolved  and  dies ;  it 
moves,  it  has  its  being  in  Him;  its 
His  emanation ;  its  forces  and  energies 
ents  of  His  life;  He  is  immanent  in 
om;  all-pervading;  all-sustaining,  all- 
;  He  is  its  source  and  its  end,  its 
id  its  object,  its  centre  and  circum- 
it  is  built  on  Him  as  its  sure  founda- 
reathes  in  Him  as  its  encircling  space; 
1  everything  and  everything  in  Him. 
ve  the  sages  of  the  Ancient  Wisdom 
s  of  the  beginning  of  the  manifested 
From  the  same  source  we  learn  of  the 
>lding  of  the  Logos  into  a  threefold 
e  First  Logos,  the  Root  of  all  Being; 
m  the  second,  manifesting  the  two  as- 
life  and  form,  the  primal  duality,  mak- 
wo  poles  of  nature  between  which  the 
tie  universe  is  to  be  wroven — Life-Form, 
atter,  Positive-Negative,  Active-Rccep- 
her-Mother  of  the  worlds.  Then  the 
>gos,  the  Universal  Mind,  that  in  which 
typically  exists,  the  source  of  beings, 
t  of  fashioning  energies,  the  treasure- 
which  arc  stored  up  all  the  archetypal 
hich  are  to  be  brought  forth  and  elabo- 
lower  kinds  of  matter  during  the  evolu- 
hc  universe.  These  are  the  fruits  of 
/crses,  brought  over  as  seeds  for  the 

From  the  Third  Logos  comes  forth 
n  Great  Logoi,  sometimes  called  the 
)irits  before  the  throne  of  God;  and  as 
e  outbrcathing  pours  itself  ever  further 
and  downward,  from  each  of  these  we 
3n  the  next  plane  Seven  Logoi  also, 
making  up  on  that  plane  49.  Om  it- 
detail  of  intermediate  hierarchies,  it 
hat  to  each  of  these  49  Logoi  belong 
of  solar  systems,  each  energized  and 
d  by  its  own  solar  Logos.  Thus  the 
e  is  vast  between  the  Great  Logoi,  the 
Handing  next  to  the  Absolute,  and  the 
f    a   single    solar    system,    though    the 

far  greater  and  more  sublime  than 
has  ever  yet  conceived  the  Deity  to 
»  said  that  what  happens  at  the  begin- 
a  solar  system  (such  as  our  own)  is, 
for  certain  obvious  differences  in  the 
ling  conditions,  identical  with  what 
at  the  reawakening  after  one  of  the 
riods  of  cosmic  n-st.  Before  a  solar 
:omes  into  existence  we  have  on  its 
te,  so  to  speak,  nothing  but  the  ordinary 
is  of  interstellar  space,  that  is,  the 
bdi visions  of  the  lowest  cosmic  or  uni- 
ane.  These,  from  tin-  viewpoint  within 
cm,  are  identical  with  the  matter  of 
est,  or  the  atomic  subplanes  of  each 
lanes.  Upon  this  matter  is  poured  out 
?y  of  the  third  aspect  of  the  Logos  of 
im,  called  the  Third  Logos,  resulting 
.ickening  of  the  vitality  which  pervades 


all  matter,  so  that  when  electrified  by 'it  the 
atoms  of  the  various  planes  develop  all  sorts 
of  previously  latent  attractions  and  repulsions, 
and:  enter  into  combinations  of  all  kinds,  thus 
by  degrees  bringing  into  existence  all  the  lower 
subplanes  of  each  plane,  that  is,  the  six  planes 
below  the  atomic  subplane,  until  we  have  before 
us  in  full  action  the  marvelous  complexity  of 
the  seven  planes  of  nature  and  their  respective 
seven  subdivisions  as  they  exist  to-day.  These 
planes  represent  both  the  physical  and  the  un- 
seen parts  of  the  system,  the  former  being  its 
most  den  sifted  phase  and  each  plane  of  the  lat- 
ter being  made  up  of  matter  of  a  gradually 
ascending  scale  of  fineness.  These  planes  are 
called  respectively,  (1)  the  physical  plane,  (2) 
the  astral  plane,  (3)  the  mental  plane,  (4)  the 
buddhic  plane,-  (5)  the  nirvanic  plane,  (6)  the 
paranirvanic  plane  and  (7)  the  mahaparanir- 
vanic  plane,  each  bein^  a  definite  region  of  the 
system,  and  their  various  subdivisions  appear- 
ing in  a  general  way,  the  same  as  the  subdivi- 
sions of  the  matter  of  the  physical  plane, 
namely,  as  solids,  liquids,  gases  and  four  states 
of  ether.  The  matter  of  the  subtler  planes, 
however,  is  permeable,  one  order  freely  inter- 
penetrating another  and  all  extending  both 
within  and  without  the  physical.  The  properties 
of  each  plane  are  also  said  to  have  an  additional 
dimension  to  the  one  next  preceding  it  in 
density.  Thus  the  physical  plane  having  three, 
the  astral  has  four,  the  mental  five,  and  so  on. 
As  stated,  the  highest  or  seventh  subdivision 
of  each  plane  is  the  atomic  matter  of  that  plane, 
that  is,  is  homogeneous  and  cannot  be  further 
subdivided  without  undergoing  an  entire  change 
of  properties.  Thus  in  breaking  up  the  ulti- 
mate physical  atom,  it  assumes  the  properties 
of  the  matter  of  the  complex  lowest  subplane 
of  the  astral  plane;  in  breaking  up  the  astral 
atom  it  becomes  of  the  lowest  grade  of  matter 
of  the  mental  plane,  and  so  on.  After  the  mat- 
ter of  all  the  subpbanes  of  the  system  is  by  the 
action  of  the  Third  Logos  formed  and  vivified, 
there  is  poured  out  upon  it  the  energy  of  the 
second  aspect  of  the  Logos  of  the  system, 
called  the  Second  Logos,  and  is  sometimes 
known  as  the  monadic  essence.  The  effect  of 
this  outpouring  is  to  build  the  forms  of  the 
seven  kingdoms  of  nature  —  the  three  elemen- 
tal or  pre-mineral,  the  mineral,  the  vegetable, 
the  animal  and  the  human.  On  the  downward 
arc  of  its  mighty  curve  this  monadic  essence 
simply  aggregates  round  itself  the  different 
kinds  of  matter  of  the  various  planes,  so  that 
all  may  be  accustomed  and  adapted  to  act  as 
its  vehicles ;  but  when  it  has  reached  the  lowest 
point  of  its  involution  or  immeshing  in  matter 
and  turns  to  begin  the  grand  upward  sweep  of 
evolution  toward  divinity,  its  object  is  to  de- 
velop consciousness  in  each  of  these  grades  of 
matter  in  turn,  beginning  with  the  physical  — 
the  lowest.  When  in  the  highest  animal  life  this 
monadic  essence  or  evolving  soul  mass  reaches 
the  ultimate  limit  of  evolution  in  that  type  of 
forms,  it  is  met  by  a  third  outpouring  of  Logic 
energy,  that  of  the  first  aspect  of  the  Logos  of 
the  system,  called  the  First  Logos,  resulting  by 
this  union  in  the  formation  of  the  numberless 
human  Egos  —  the  individualization  of  the  One 
Self  in  man.  It  is  the  presence  within  man 
of  this  third  outpouring  of  the  Divine  Life,  this 
spark  of  the  One  Self,  that  guarantees  to  him 
immortality,  which,  from  this  point  on,  the  Ego, 
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or  ceiil  man,  wins  through  huMnrvrnMt 
physical  bodies. 

Anthropo  genesis.—  A*  ibe  worlds  are  sep- 
(cti.iiv  111  tfitil  routitutiofl,  K  also  is  man.  He 
has  mi  the  physical  plane  (1)  n  fhytuut  (My, 
in  vtBUt  portion  oi  which  is  com- 
posed of  solids,  liquids  and  gases,  and  the 
ethcric  portion  thereof  is  furmed  of  ihe  four 
subdivisions  of  ether.  Pervading  these  is  (2) 
vitality,  derived  from  the  sun  -nd  specialized 
by  the  etheric  part.  On  (lie  astral  plane  be  has 
(3)  an  astral  or  desire  bod\.  And  on  the  lower 
four  levels  of  the  mcm.,1  pl.n.e  be  has  (4) 
a  mind  body.  These  four  principles  cniittihilc 
ihe  personality,  or  what  is  often  called  the  lower 
quaternary.  On  the  three  upper  levels  of  the 
mental  plane  he  has  (5)  a  taasal  or  higher 
mental  body,  the  storehouse  of  all  bis  experi- 
rncis.  pot,  present  and  future:  on  the  Buddhic 
plane,  (6)  a  buddhic  or  Miss  body,  wherein  the 
inherent  unity  of  all  life  is  directly  pi 
not  as  an  intellectual  concept,  but  as  a  sublime 
experience,  and  on  the  nirvanic  plane  he  has 
(7)  a  nintinic  or  Atmic  bodv,  the  bodv  of  abso- 
lute reality.  These  last  three  constitute  the 
Reincarnating  Ego,  the  individuality,  the  soul 
which  lives  and  grows  throughout  the  period  of 
solar  manifestation.  The  other  two  planes  may 
b«  termed  (he  planes  of  the  Self,  or  pure  spirit. 
The  matter  of  the  various  planes  of  nature 
entering  into  the  composition  of  man's  sundry 
bodies  is  vivified  with  the  involving  life  of  the 
monadic  essence,  the  law  of  whose  progress  is 
to  sink  deeper  and  deeper  into  matter,  while  ihe 
law  of  the  evolution  of  the  Self  using  these 
bodies  as  vehicles  of  his  consciousness  is  up- 
ward and  out  of  matter.  This  apparent  opposi- 
tion of  forces  in  man  gives  rise  to  the  usual 
ideas  concerning  his  lower  and  lumber  natures, 
and  explains  the  meaning  of  evil.  One's  de- 
sires, thoughts  and  emotions  are  not  himself. 
but  the  changing  phantasmagoria  of  the  Ehrkng 
essence  of  bis  lesser  vehicles  which  tl  H  bit 
business  to  learn  to  control  and  purify,  until 
they  become  perfect  instruments  for  his  use,— 
for  the  real  man  within  is  none  other  than  the 
1   Self. 

When  the  human  Egos  began  their  long  pil- 
grimage of  incarnations  they  at  first  took  bodies 
on  planets  other  than  the  one  on  which  we  now 
live.  There  are  in  our  solar  system  seven  plane- 
tary schemes  of  evolution,  each  the  realm  of  a 
planetary  Logos,  and  they  arc  called,  in  the 
Older  of  their  distance  from  the  sun,  (1)  the 
■  scheme,  (2)  the  Uranus  scheme,  (3) 
the  Saturn  scheme,  (4)  the  Jupiter  scheme, 
(5)  the  Earth  scheme.  (t)>  the  Verms  scheme 
and  <7)  the  Vnlc.ni  Knew  Each  scheme 
consists  of  a  chain  of  seven  planets  and  each 
proceeds  on  independent  lines,  there  being  no 
in  tri  mingling  of  their  activities  during  their 
normal  course  The  first  and  fifth  of  this  series 
have  each  three  physical  plantts.  the  others 
one  each.  The  iwo  physical  planets  ot  the  first 
scheme  besides  Neptune  are  as  yet  unseen  by 
the  telescope  The  two  of  the  fifth,  in  addition 
to  our  earth,  arc  Mars  and  Mercury.  The  non- 
physical  planets  in  the  schemes  are  of  the  mat- 
ter of  the  astral  and  mental  planes,  Each 
scheme  of  evolution  is  worked  out  by  means  of 
iivrti  Manvaiilatas  Or  periods  of  mum 
each  manvantara  consisting  of  seven  Mounds, 
each  round  consisting  of  seven  World  Periods 
■     tbtV  on  seven  planets  in  suc- 
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n)    and  each  world   period   i 
Knot   Race  Periods,  any  CMC 
covering   periods   of    millions    of   yean. 
present  humanity  on  this  planet  has  pasata 
times    around    the    planeis    of    its    caaj 
through  a  fraction  over  four  root  raoe  t 
The  last  planet  occupied  by  us  dunce  dk 
cnt  round  was  Mars  and  the  next  will  be  M 
cory.     The   two    root    races   neat  befer* 
present  fifth  root  race  of   this  plant!  wvrt 
Atlantean   and  the   Lrmurian   ran.    TV 
root  race  has  thus  for  developed  as  far  m 
fifth   mbrace  and  it   stated   thai   the  I" 
of    a   new    lubrace,    the   sixth,    may 
to-d.iv  in    V. 

Reincarnation   and   Kirma. —  Omitm 
mention  of  the  interesting  t  atecr  of  Ibe  rat 

through  the  priini|rnim 
lions  of  the  first  three  rounds  of  our  owi 
tary  chain  and  even  of  the  first  fo«r  re 
of  this  present  fourth  room' 
show  that  among  the  undeveloped  sofa 
the  present  fifth  root  race  mtvanutit 
place  within  a  brief  period  after  the  4 
the  body;  that  after  each  death  then  n  a 
of  more  or  less  duration  on  the  astral  si 
followed  quickly  by  another  physical  iacar 
lion.  Later  on  as  ihe  hit  experience*  I 
greater  growth  to  the  incarnating  viol, 
be  has  developed  some  of  the  finer  t 
his  stay  in  the  invisible  world  is  p 
an  additional  period  in  a  special 
blissful  region  of  the  mental  plane 
"devachan,"  the  heaven  world.  Here  km 
is  proportional  to  the  degree  of  hi'  : 
experiences,    usually    lastmr.    for    I 

initial  attainments  who  bastrrti 
a    good    age.    about    15    centuries.      UpM 

thtl   devarhanic    life    there   raw 
only   the   reincarnating   ego,   the   tower 
constituting      the      personality      having 
tegrated    on    their    respective    planes;    I 
principles    or    qualities    animating    then 
meanwhile  left  their  impress  Upon  the  e 
sending  forth  his  next  personality  lb 
the  ego  is  colored  and  limited  h 
upon   it   of    these   characteristics    ■ 
the  previous  personality,  so  that  I 
tonality  begins  his  life  cycle  al  the  h 
of  growth  reached  by  the  previous 
process  of  reincarnation  goes  on  m 
worlds*   for  vast  periods  of  time,  i 
planet  alone,  but  on  many,  as  the  1 
wave  passes  from  one  to  another- 
whose   life    processes   have    begun   t 
another   more   fitted  to   be   the   fiesd  of 
human   possibilities,   until   at   length   'he 
attained    (or  which   all   manifestation   »« 
have  been   caused  —  the  perfect  growth 
son!,  the  unfotdment  of  all  his  potential  d 
The  ethical  law  which  governs  the  eoa 
of    our   lives,    physical    am! 
called   Karma,   and  it   is   inn  . 
in  Reincarnation      It  may  be    ' 
of  action  and  result.     By  virtue  of  the  op 
of  this  law,  effects  which  cannot  be  si 
to  any  immediate  cause  may  he  traced  in 
existing  in  other  incarnations  of  the  * 
thus   establishing   one's    ultimate. 

■ 
Furthermore,  owing   to  this   law.  one  i 
does  ai  eat 

duce  by  his  own  actions,  feelings  and  \ 
definite  effects  in  the  subtler  order  of 


!  by  th- 

v    fcvtjgffl 

.-  tb.  -,. 
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resulting  in  conditions  for  his  next  earth  life 
wholly  of  his  own  making. 

Thoughts  build  character, 
Desires  make  opportunities, 
Actions  make  environments. 

So  that  whatever  one  may  suffer  or  enjoy, 
attain  to  or  fall  from  is  brought  about  as  the 
result  of  his  own  action,  in  obedience  to  this 
law  of  absolute  justice.  It  is  the  alternate 
experience  of  pleasure  and  pain  which  man 
encounters  during  his  stages  of  ignorance  that 
develops  within  him  wisdom;  and  the  oppor- 
tunities guaranteed  to  him  for  the  accomplish- 
ment of  this  end  through  Reincarnation  and 
Karma  are  well  nigh  limitless.  These  two  doc- 
trines are  perhaps  the  most  far-reaching  of  all 
the  theosophic  teaching,  as  they  seem  to  clear 
up  a  host  of  perplexing  questions  and  establish 
the  basis  for  a  satisfying  philosophy. 

Propaganda. — Among  the  results  of  theo- 
sophic propaganda  is  the  restoration  to  the 
Western  world  of  the  said  doctrines  of  Rein- 
carnation and  Karma,  and  the  elimination  of  the 
many  perversions  of  them  existing  in  the  East. 
Another  is  the  occult  proof  produced  of  the 
definite  objective  reality  and  potency  of  thoughts 
and  emotions,  showing  that  these  forces  arc  as 
to  their  respective  planes  as  visible  and  real 
as  physical  objects  are  on  the  physical  plane, 
and  that  every  thought  is  a  living,  active  entity, 
persisting  for  a  length  of  time  proportional  to 
the  strength  that  is  put  into  its  creation  and 
wields  a  greater  or  less  influence  on  those  with 
whom  it  may  come  into  touch.  (See  Mr. 
Leadbeater's  (Man  Visible  and  Invisible,*  illus- 
trated, and  Mrs.  Bcsant's  ( Thought  Forms,* 
illustrated).  Still  another  is  the  order  which 
it  has  brought  out  of  the  chaos  of  the  appar- 
ently unrelated  data  of  metaphysics,  mysticism 
and  the  nco-psychology,  including  the  facts  of 
clairvoyance,  clairaudience,  mesmerism,  hypno- 
tism, telepathy,  astrology,  apparitions,  psychom- 
etry  and  the  like.  And  still  another  is  the 
establishment  by  irresistible  evidence  of  the 
basic  unity  of  all  the  great  world  religions  and 
their  fundamental  relation  to  an  unprejudiced 
and  open-minded  science.  To  help  the  religions 
to  clear  away  their  non-essential  accretions,  to 
sink  into  insignificance  doctrinal  differences,  to 
bring  to  the  fore  their  points  of  unity,  to  study 
their  doctrines  and  traditions  in  the  spirit  of 
brotherliness  and  to  help  each  from  his  own 
particular  standpoint  is  one  of*  the  chief  ends 
to  which  the  theosophist  bends  his  efforts.  He 
does  not  seek  to  found  a  religion,  but  to  ex- 
pound those  we  already  have,  and  so  give  them 
a  deeper  meaning  and  a  richer  life.  While  the 
theosophist  limits  himself  to  no  particular  form 
of  creed,  yet  the  following  three  truths  may 
be  said  approximately  to  include  the  broad 
scope  of  his  belief : 

1.  God  exists,  and  He  is  good.  He  is  the 
great  lifegiver  who  dwells  within  us  and  with- 
out us,  is  undying  and  eternally  beneficent.  He 
is  not  heard,  nor  seen,  nor  touched,  yet  is  per- 
ceived by  the  man  who  desires  perception. 

2.  Man  is  immortal  and  his  future  is  one 
whose  glory  and  splendor  have  no  limit. 

3.  A  Divine  law  of  absolute  justice  rules 
the  world,  so  that  each  man  is  in  truth  his  own 
judge,  the  dispenser  of  glory  or  gloom  to  him- 
self, the  decreer  of  his  life,  his  reward,  his 
punishment. 


Occultism. —  Unless  he  finds  the  religion  to 
which  he  happens  to  be  connected  insufficient 
to  meet  the  demands  of  his  higher  nature,  the 
theosophist  is  apt  to  seek  through  the  esoteric 
side  of  his  philosophy  the  gateway  of  Occult- 
ism, in  order  that  he  may  prepare  himself  for  a 
more  serious  religious  life.  Occultism,  as  dis- 
tinguished from  the  Occult  Arts,  or  Magic,  is 
that  system  of  endeavor  which,  teaching  the 
methods  whereby  the  personality,  or  lesser,  or 
more  human  side  of  man  may  be  made  to 
expand  and  embrace  his  higher  or  divine  nature, 
leads  its  votaries  along  a  difficult  and  narrow 
pathway  of  rigid  virtue  and  mental  and  emo- 
tional control,  and  so  requires  a  firm  moral 
foundation  upon  which  to  build  the  extraordi- 
nary powers  pertaining  to  the  unseen  world. 
The  true  Occultist  possesses  unselfishness,  jus- 
tice and  true  knowledge ;  he  has  compassion  and 
wisdom;  his  desire  nature  is  purified  and  his 
habit  of  mental  concentration  fixed;  <(the  con- 
tents of  his  consciousness  are  something  more 
than  his  five-sense  perceptions  plus  the  deduc- 
tions he  draws  from  them  by  nis  reason,  and 
such  vague  ideas  and  intuitions  as  he  may 
possess." 

Through  Occultism  the  aspirant,  wearying 
of  the  phenomenal  world,  seeks  to  outstrip  his 
fellows  in  evolution  and  within  a  few  strenuous 
incarnations  to  accomplish  what  the  mass  of 
humanity  in  the  normal  course  will  only  attain 
to  in  long  reaches  of  time,  namely,  the  highest 
adeptship  or  liberation  from  the  ((wheel  of  re- 
birth."  In  doing  so  he  treads  a  path  which, 
according  to  occult  teaching,  has  three  great 
divisions : 

1.  The  probationary  period,  before  anv  defi- 
nite pledges  are  taken  or  initiations  (in  the  full 
sense  of  the  word)  are  given.  This  carries  a 
man  to  the  level  necessary  to  pass  successfully 
through  what  in  theosophical  books  is  usually 
called  the  critical  period  of  the  fifth  round. 

2.  The  period  of  pledged  disci pleship,  or  the 
path  proper,  whose  four  stages  are  often  spoken 
of  in  Oriental  books  as  the  four  paths  of  holi- 
ness. At  the  end  of  this  the  pupil  obtains  adept- 
ship —  the  level  which  humanity  should  reach 
at  the  close  of  the  seventh  round. 

3.  What  may  be  called  the  official  period, 
in  which  the  adept  takes  a  definite  part  (under 
the  great  Cosmic  Law)  in  the  government  of 
the  world,  and  holds  special  office  connected 
therewith,  but  none  of  the  details  of  this  period 
can  be  made  known. 

The  probationary  path  has  five  stages  but 
the  division  between  its  stages  are  less  de- 
cidedly marked  than  those  of  the  higher  groups, 
and  perfection  is  not  required  in  anything  dur- 
ing this  period,  only  a  serious  effort  toward  it 
In  the  first  stage  the  candidate  for  adeptship 
acquires  a  firm  intellectual  conviction  of  the  im- 
permanence  of  mere  earthly  aims ;  in  the  second 
a  perfect  indifference  to  the  fruits  of  his  own 
action;  in  the  third  (a)  perfect  control  of  mind, 
(b)  of  conduct,  (c)  a  generous  tolerance,  (d) 
endurance,  (e)  one-pointedness,  (f)  confidence 
in  his  Master  and  himself ;  in  the  fourth  an  in- 
tense desire  for  union  with  the  highest;  and  in 
the  fifth  he  gathers  up  and  strengthens  his 
previous  acquisitions  for  the  next  great  step, 
which  will  set  his  feet  upon  the  path  proper  as 
an  accepted  pupil.  During  his  life  on  the  pro- 
bationary path  the  pupil  will  have  received  much 
teaching    from    his    Master,    usually   imparted 
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(hiring  the  sleep  of  his  physical  body,  while  he 
himself  is  clad  in  his  astral  body  in  full  con- 
sciousness on  the  astral  plane.  He  will  also 
have  been  taught  while  thus  functioning  in  the 
astral  world  to  bring  help,  instruction  and  com- 
fort to  the  inhabitants  of  that  world,  who  hav- 
ing laid  aside  their  physical  bodies  at  the 
gateway  of  death  have  passed  beyond  the  phys- 
ical plane.  This  phase  of  occult  work  is  some- 
times called  that  of  the  Invisible  Helpers  and 
is  performed,  be  it  understood,  by  men  still 
having  physical  bodies  and  who  have  developed 
this  power  of  functioning  consciously  outside 
the  same  on  inner  planes.  The  pupil  will  fur- 
ther have  been  trained  in  mediation,  and  this 
effective  practice  both  in  waking  consciousness 
and  outside  the  physical  body  during  its  sleep 
will  have  quickened  and  brought  into  active 
exercise  many  of  the  higher  powers. 

When  the  pupil  has  developed  the  fifth 
qualification  of  the  probationary  path  he  is 
ready  for  initiation  upon  the  part  proper,  hence- 
forth to  serve  his  Master,  whom  he  now  meets 
face  to  face,  in  helping  forward  the  evolution 
of  the  race,  his  life,  *to  be  offered  up  on  the 
altar  of  humanitv,  a  glad  sacrifice  of  all  he  is, 
to  be  used  for  the  common  good."  This  path 
consists  of  four  distinct  stages  and  the  entrance 
to  each  is  guarded  by  an  initiation.  Ere  the 
second  initiation  can  be  passed  the  pupil  must 
lose  the  sense  that  the  separated,  personal  self 
is  a  reality,  and  must  feel  himself  one  with  all; 
he  must  destroy  doubt  and  superstition  by 
knowledge;  ere  he  parses  the  third  he  must 
bring  into  full  working  order  the  inner  facul- 
ties, those  belonging  to  the  subtler  bodies;  now 
he  needs  to  incarnate  but  once  again;  ere  the 
fourth  is  passed  he  rids  himself  of  desire  and 
aversion  and  sees  the  One  Self  in  all.  At  this 
stage  he  needs  to  return  no  more.  The  fourth 
initiation  admits  him  to  the  last  stage  of  the 
path  where  he  throws  off  all  clinging  to  life  in 
form  and  all  longing  for  even  formless  life. 
Then  he  casts  off  the  "I-making*  faculty  — 
pride,  irritability  and  ignorance,  and  henceforth 
dwells  on  the  plane  of  unity.  The  man  is  then 
perfect,  is  free,  the  liberated  one.  He  has  won 
Nirvana,  "lie  has  completed  man's  ascent,  he 
touches  the  limit  of  humanity;  above  him  there 
stretches  hosts  of  Mighty  Beings,  but  they  arc 
superhuman;  the  crucifixion  in  flesh  is  over,  the 
hour  of  liberation  has  struck  and  the  triumphant 
'It  is  Finished*  rings  from  the  conqueror's  lips, 

.  .  he  has  vanished  into  light  nirvamc. 
But  being  now  Master  of  Compassion  as  well 
as  Master  of  Wisdom,  he  returns  from  that 
light  to  earth,  henceforth  to  devote  himself  to 
the  service  of  humanity  with  mightier  forces  at 
his  command  than  he  wielded  while  he  trod 
the  path  of  di«cip1cship,  bending  all  his  sublime 
power*  to  the  quickening  of  the  evolution  of  the 
v.  orM.  Such  an  one  was  the  Buddha.-— surh 
the  <  "hri.s!  and  Mich  the  few  (ireat  Souls  who 
tri-ad    the    earth    to-day.    M-r!nded    from    its    ex- 

•  i-rr.il    strife,   wt   pouring   down  upon   mankind 

•  rum  iln-  ltc.'i!  heiebts  nf  their  sublinn*  advancc- 
ph ■•■:  if,«  stjniaMe  Me^sine**.  guiding  by  means 
o!  On  «r  «li\!iie  fiowers  whole  rare*  and  nations, 
1  ir  iiiikjuiwri  in  all  '-nt  "he  few  earnest  souls 
w  li'  ■  ■  ■:?!•  '  ■  :hi  iTi  »hro«:gh  ihe  ancient  gateway 
it*  Or  ■:!■  s»n.  :he  por'al  ■•f  whtrh  li.is  thrnugh- 
«  '.:'.    ■'!  s:mi-i1  :tj.ir  for  the  ri'-ilnte  pilgrim.0 

P.«  :■  t»  *lii  eyrie  of  time  shall  close  and  all 
manifest. ition  ■-«  a-e.  the  greater  portion  of  man- 


kind   will    have    reached    this    high   stage 
growth.     And  then  shall  all  be  gathered  m 
liim  for  the  great  Cosmic  rest  only  after  m 
and  a?ons  of  time,  to  emerge  again  with  H 
to  be  the  Architects  and   Builders  of  fur 
universes.    Such  arc  a  few  of  the  teach: 
the  Ancient  Wisdom,  given  forth  at  tl 
as  Thcosophy  and  Occultism. 
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A.   P.  Wau 

Fallow  of  the  Theosophical  bi 

THEOTOKOS.  a  title  given  to  the  Vn 

Mary  by  a  decree  of  the  Third  Ecumeni        A 
iil.  which  met  at  Ephcsus  431   to  com* 
Ni^torian  heresy.     The  term  means  €Ua 
forth  God"  and  is  intended  to   forrai 
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aplied  in  the  annunciation  of  the  angel  to 
cthat    holy   thing   which   shall   be   born 

e  shall  be  called  the  son  of  God.w  Theo- 
( Latin,  Deipara)   implies  that  the  child 

ry  was  of  divine  nature  from  the  moment 
conception;  that  he  was  not  born  mere 

0  whom,  as  Nestorius  taught,  the  divine 
was  subsequently  imparted. 

[ERA,  tha'ra  or  the'ra,  an  island  in  the 

1  Sea,  belonging  to  the  Grecian  Archi- 
,  the  most  southerly  of  the  Cyclades.  It 
volcanic  formation  and  presents  many  in- 
ng  phases.    New  islands  are  formed  from 

0  time,  by  its  volcanic  action,  notably  the 
i  1866.  Scientists  have  given  the  island 
erable  attention  and  many  observations 
>een  made  and  records  kept.  The  soil  is 
ertile. 

[ERAMENES,  the-ram'e-nez,  Athenian 
ian  of  the  5th  century  b.c  He  first  be- 
prominent  in  411  as  a  member  of  the 
il  of  400,  but  perceiving  the  inevitable 
all  of  that  government  he  joined  the 
ng  party  and  assisted  in  its  overthrow. 

B.C.  he  was  in  command  of  a  portion  of 
henian  fleet,  with  which  he  cruised  about 
reacted   tribute   from   the   neighboring  is- 

and  later  he  joined  the  fleet  under 
fbulus,  with  whom  he  took  part  in  the 
of  Cyzicus.  He  subsequently  served  with 
ides,  participated   in   the   siege  of   Chal- 

in  408  b.c.  and  in  the  capture  of  By- 
n.  After  the  battle  of  Arginusae,  in  4(fo, 
aired  to  Athens,  and  in  order  to  exculpate 
f  for  not  saving  the  crews  of  the  ships 
d  his  colleagues  of  neglect,  and  through 
stimony  they  were  sentenced  to  death. 
b.c,  when  Athens  was  besieged  by  the 
n  general  Lysander,  Theramenes  was 
>  an  envoy  to  negotiate  terms  with  Sparta, 
lrposely  remained  on  his  mission  for 
months,  during  which  time  Athens  was 
d  to  dire  extremity  and  was  forced  to 
peace  upon  such  terms  as  to  place  her  at 
ercy    of    the    Lacedaemonians.      He   was 

1  one  of  the  Thirty  Tyrants  (q.v.)  after 
ace,  and  at  first  heartily  supported  the 
res  of  the  government.  The  violent 
res  of  Critias  and  his  colleagues,  how- 
nduced  him  to  form  an  opposing  party, 

rapidly  increased  in  strength.  He  was 
d  by  Critias  of  being  a  public  enemy, 
rd    to    prison    and    forced    to    drink   the 

ERAPEUTICS,  that  branch  of  medicine 

deals  with  the  treatment  of  disease. 
:s  cures;  physicians  treat.     This  is  an  old 

as  true  to-day  as  it  was  when  uttered 

,000  years  ago  by  a  famous  Greek  physi- 

Scicntists  have  termed  that  power  of  the 

body    the    vis    medical rix    natures,    by 

of  which  nature  tends  to  right  her  own 
?red  organs,  and  it  is  important  to  recog- 
is  all-important  function  of  the  body,  and 

interfere  by  overzealousncss  in  the  use 
ent  agents  with  nature's  own  slowly  ac- 

powers  of  self-restoration.  An  innocu- 
id  half-hearted  therapy,  however,  is  not 
peal  system,  even  if  such  reconstructive 
;  of  nature  are  granted.  The  modern 
tion  of  disease  does  not  admit  of  ready 
terization.  In  the  articles  on  disease  and 
)gy  (qv.)  it  is  attempted  to  define  what 


is  meant  by  disease,  but  such  definitions  are  far 
from  being  satisfactory  because  of  the  im- 
mense variety  of  diseased  conditions,  their 
manifold  causation  and  their  devious  progres- 
sions. In  all  disease  certain  groups  of  physio- 
logical functions  are  altered,  and  in  the  at- 
tempt to  aid  nature  to  bring  these  disturbed 
physiological  activities  to  a  normal  condition 
the  chief  work  of  the  therapeutist  lies.  It 
makes  little  or  no  difference  what  the  agencies 
may  be  that  are  used  —  often,  as  has  been  said, 
none  are  necessary  —  yet  the  ideal  of  the  thera- 
peutic art  is  to  restore  to  normal  condition,  as 
far  and  as  quickly  as  possible,  the  disturbed 
bodily  functions.  While  it  is  true  that  the 
physician  of  to-day  employs  many  of  the  agents 
used  by  physicians  thousands  of  years  ago, 
there  is  a  far  greater  precision  and  a  much 
more  comprehensive  series  of  ideas  concerned 
in  their  use  by  the  well-equipped  modern  thera- 
peutist than  was  possible  to  his  early  predeces- 
sors. The  one  aim  of  the  physician  throughout 
the  centuries  has  been  the  alleviation  of  suffer- 
ing and  the  restoration  of  the  diseased  to  health 
or  to  comfort;  and  notwithstanding  the  many 
small  cliques  and  divergences  of  opinion,  the 
progress  toward  scientific  therapeutics  has  been 
steady  and  increasingly  satisfactory.  At  the 
outset  of  this  summary  of  therapeutics  it  may 
be  well  to  consider  for  a  moment  the  different 
classes  of  agents  at  hand  by  the  use  of  which, 
singly  or  combined,  the  physiological  functions 
of  the  body  may  be  modified,  and  thus  be  made 
useful  in  the  healing  art. 

Expressed  categorically,  the  different  thera- 
peutic agents  or  systems  are:  (1)  Suggestion- 
therapy;  (2)  Dietotherapy ;  (3)  Physicotherapy ; 
(4)  Mechanotherapy;  (5)  Pharmacotherapy; 
(6)  Surgicotherapy.  Each  of  these  will  be 
briefly  discussed. 

Unquestionably  the  oldest  and  yet  strongest 
therapeutic  agent  is  suggestion.  The  power  to 
heal  by  faith  is  not  the  special  property  of  any 
sect  or  class,  nor  the  exclusive  right  of  any  sys- 
tem. Belief  in  gods  and  goddesses,  prayer  to 
idols  of  wood,  of  stone,  of  gossamer  fiction, 
faith  in  the  doctor,  belief  in  ourselves  engen- 
dered from  within  or  from  without  —  these  are 
all  expressions  of  the  great  therapeutic  value 
for  healing  that  resides  in  the  influence  of 
mental  states  on  bodily  functions.  These  will 
not  move  mountains ;  they  cannot  cure  consump- 
tion ;  they  do  not  influence  a  broken  leg,  nor  an 
organic  paralysis;  but  suggestion,  in  its  various 
forms,  may  be  and  is  one  of  the  strongest  aids 
to  all  therapeutic  measures.  Of  its  abuse  by 
designing  hypnotists,  blackmailers,  clairvoyants 
and  a  motley  crew  of  parasites,  space  does  not 
permit  particularization.  The  human  mind  is 
credulous  —  it  believes  what  it  wants  or  wills  to 
believe;  and  the  use  of  suggestion  in  thera- 
peutics is  one  of  great  power  for  good  and  for 
evil. 

The  treatment  of  disease  by  diet  constitutes 
another  large  branch  of  the  therapeutic  art. 
Modern  chemistry  has  resolved  all  foods  and 
drinks  into  their  elements,  and  has  given  the 
physician  valuable  aids  in  the  treatment  of  a 
large  number  of  diseases.  Many  obscure  dis- 
orders, such  as  diabetes,  gout,  myxcedema,  obes- 
ity, etc.,  are  closely  allied  with  certain  defects  in 
the  metabolism  of  certain  physiological  systems 
of  the  body.    Many  of  these  are  best  treated  by 
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a  dietary  regimen,  combined,  it  may  1>e,  with 
other  means.  Many  of  the  minor  disorders  of 
the  digestive  tract  (sec  Digestion)  arc  best 
treated  by  regulation  of  the  diet. 

By  physicothcrapy  is  meant  the  use  of  cer- 
tain physical  agents  such  as  heat,  cold,  light, 
electricity,  etc.  Certain  forms  of  application  of 
the  agents  are  termed  (a)  hydrotherapy  (q.v.), 
in  which  heat  and  cold  are  applied  by  means  of 
water;  00  phototherapy  (q.v.),  in  which  light 
is  used  in  the  treatment  of  disease.  Sunlight, 
electric  light,  ultra-violet  rays  (Finscn's  light), 
X-rays,  radio-active  substances  —  these  all  exert 
on  the  tissues  of  the  IkmIv  certain  influences  that, 
properly  applied,  may  bring  about  restoration  of 
disordered  functions,  and  thus  aid  nature  in 
curing  disease. 

Mechanotherapy  is  the  use  of  mechanical 
movements  in  treatment.  Massage,  vibration, 
gymnastics,  Swedish  movements,  etc.,  are  some 
of  the  different  forms  in  use.  Under  the  name 
of  osteopathy  (q.v.)  it  is  attempted  to  elevate 
one  of  the  oldest  aids  to  treatment,  in  use  by  the 
Greeks,  Chinese,  etc.,  to  the  rank  of  an  exclu- 
sive system. 

Under  the  terms  pharmacotherapy  and  surgi- 
co th crapy  are  included  the  treatment  of  disease 
by  drugs,  so-called,  and  by  surgical  means.  So 
far  as  treatment  by  means  of  drugs  is  con- 
cerned, it  is  interesting  to  note  that  practically 
all  drugs  act  on  the  tissues  of  the  body  in  some 
chemical  or  physicochcmical  manner.  They  may 
have  a  certain  selective  action  on  certain  tis- 
sues of  the  body.  Thus  the  large  group  of  the 
alcohols,  comprising  ethers,  aldehydes,  chloro- 
form, hypnotics  —  such  as  trional,  sulphonal, 
veronal,  urethane  and  a  large  number  of  others 
—  have  a  selective  action  on  the  nervous  tissues 
of  the  brain,  benumbing  their  activities  and 
causing  drunkenness  or  anaesthesia  or  sleep,  ac- 
cording to  the  do^e  or  other  conditions.  Others 
act  on  sensory  nerves,  diminishing  pain;  such 
arc  cocaine,  opium,  antipyrin,  acctanilid,  phe- 
nacetin,  cannabis,  etc.  Again,  other  remedies 
arc  chiefly  on  the  intestines,  giving  the  large 
group  of  cathartics,  and  so  the  entire  list  of 
drugs  might  l>c  analyzed.  Given  a  knowledge 
of  the  selective  or  generalized  action  of  the 
drugs,  the  power  that  they  may  exert  in  correct- 
ing abnormal  physiological  activities  is  solely  a 
matter  of  application  and  in  accordance  with  the 
correct  interpretation  of  the  cause  of  the  dis- 
turbed functions  will  the  therapeutic  applica- 
tion be  of  direct  value  or  not.  In  other  words, 
drugs  are  nothing  more  than  chemical  agents 
which  may  be  used  to  modify  certain  physiolog- 
ical activities;  if  by  their  well-known  power  in 
modifying  the>c  activities  other  morbid  activi- 
ties may  be  corrected,  they  are  agents  for  good. 
For  a  consideration  of  surgicotherapy,  sec 
Si'r<;ery.  History  ok  (Iknkrai. 

One  other  phase  of  therapeutics  remains  to 
be  considered.  It  has  been  pointed  out  that 
nature  ha*  resources  of  her  own  for  overcom- 
ing certain  types  of  disease.  Can  these  natural 
powers  be  so  played  upon  or  affected  as  to  in- 
crease their  operation?  Along  this  line  new 
paths  have  been  opened  up  since  the  recogni- 
tion of  a  large  cla*>  of  diseases  known  as  in- 
fectious. Bacteriology  (q.v.)  has  taught  that 
disease  or^anUm^  (bacteria)  cause  the  disturb- 
ance (disease)  in  the  l>ody  not  so  much  by  their 
physical  presence  as  by  the  extremely  virulent 


poisons  that  they  form.    It  is  the  si 
the  human  body  to  get  rid  both  of  h     .... 
poisons   that   makes    the   disturbance  «rft 
called    the    disease.      Thus    the    < 
typhoid  is  one  of  nature's  efforts  i«.        « 
poisons';    the  high    temperature    and  t 
pneumonia   is   a   supreme  effort   of  ■ 

which  sometimes  succumbs  under  it,  iu  i 
death-blow  to  the  pncumococcu s,  tfc* 
organism  that  causes   the  disease.     1 
temperature   in   malaria    (q.v.)    ui  . 

kills  off  a  great  many  of  the  par«sa»  m 
blood. 

But  in  addition  to  these  larger  and 
palpable  efforts  on  the  part  of  nature  to  i 
come  the  invader,  a  scries  of  subtle  ; 
catc  defenses  are  at  work  in  the  bloou-K 
some   of   the   elements   of   which  are 
Thus  in  some  diseases  there  is  c     « 
the  blood-serum  a  direct  chemical  *u 
anti-toxin,  to  the  poisons  of  the  in\i 
tcria.    Such   a   protective   power   is   i. 
diphtheria  (q.v.).    (Sec  Antitoxiji).    \ 
tion,  the  discovery  of   which   was  ; 
result  of  an  accident,  is  a  form  of  se 
ment.    (See  Serum-Therapy).    The  « 
the  reasons  why  immunity  is  conferreu  v 
modified  smallpox  of  the  cow  are  not  yet  1 
as  the  true  cause  of  smallpox  is  not  indu 
proven,  but  the  time  is  not  far  off  wl 
different    factors   herein    involved   will   u* 
earthed.   A  large  number  of  other  qnesti 
concerned  in  this  great  question  of  na 
acquired  immunity  (q.v.). 

Human   progress  has  been    likened 
advance  of  a  drunken  man,  and  it  is  < 
that  the  ups  and  downs  and  side-lur     a 
backward  steps  in  the  path  of  thcrap*     «.* 
been  many ;  but  withal  there  has  het»  a  1 
blaze  of  progress.    That  which  has  b 
and  been   found  to  be  true  has  been  > 
and  has  become  the  heritage  of  the  wh 
munity.    The  physician  class  haw  sha 
the  people  at  large  in  the  general  mov 
there    have    been   many   side- tracks    ft 
broad  road  of  therapeutics ;  innumerable  j 
have  had  their  little  day  or  their   100 
each  in  its  turn  has  contributed  what 
truth  it  possessed  to  the  progress  of 
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THERAPIA,  a  health  resort  < 
poms,  nine  miles  north-northeast  t»  • 
tinople,  of  which  city  it  is  a  « 
ancient  Pharmacia  (*d rug-cur ^  ,  < 
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.  Medea  spread  her  drugs.  One  of  the 
)atriarchs  of  Constantinople  changed 
le  to  Therapia  (^cure®).  It  marks 
t  between  what  is  locally  called  the 
Bosporus  and  the  Lower  Bosporus. 
i  the  summer  residences  of  European 
lors,  Turkish  officials  and  wealthy 
es. 

RESA,  Saint    See  Teresa,  Saint. 

RESIOPEL,  ter-aze-6-pel,  or  MA- 
[ERESIOPEL,  ma  re'a-ter-a'ze-d-pel 
Szabadka),  Hungary,  a  royal  free  town 
mnty  of  Bacs-Bodrog,  25  miles  south- 
Szegedin,  in  a  broad  plain  between  the 
and  the  Theiss.  The  buildings  worthy 
i  are  the  churches  of  Saint  Theresa, 
)f  the   Franciscans,  a  beautiful   Greek 

town-house,  etc.,  theatre,  barracks, 
im  and  music-school.  The  industrial 
elude  tanneries,  linen  and  leather  manu- 

and  dyeworks.  Wheat,  tobacco,  wine 
ts  are  grown  and  cattle-raising  is  im- 

There  is  a  brisk  trade  in  horses,  cat- 
p  hogs,  hides  and  wool.  There  is  a 
ble  watering-place  in  the  vicinity.    Pop. 

RIAC,  or  THERIACA,  a  compound 
have  been  first  prepared  by  Androm- 
f  Crete,  who  was  physician  to  the 
Nero.  It  was  supposed  to  be  an  anti- 
•oison,  and  continued  in  use  throughout 
lie  Ages.  As  prepared  in  Venice  and 
ices  it  was  a  compound  of  64  drugs, 
;d  and  reduced  by  means  of  honey  to 
lary. 

RIODONTIA,  a  sub-order  of  the 
*rpha  (q.v.),  large  extinct  carnivorous 
with  shortened  coracoid  and  double- 
ibs. 

RM-ffi.  ther'me  (from  the  Greek 
signifying  originally  warm  or  hot 
properly  warm  baths,  but  also  applied 
r  to  the  baths  of  the  ancients.  During 
an  Empire  the  buildings  for  this  pur- 
•e  constructed  with  great  splendor  and 
with  paintings,  statuary,  libraries,  gym- 
d  public  walks.  The  baths  of  Nero, 
aracalla  and  Diocletian  at  Rome  were 
shed  for  the  magnificence  and  luxury 
I    in    their    construction.      See    Bath 

RMAL  SPRINGS.    See  Spring. 
RMIC  FEVER.    See  Sunstroke. 

RMIDOR,  ther-mi-dor'  (Fr.  ter-me- 
e  11th  month  of  the.  year  in  the  cal- 
f  the  first  French  republic.  It  com- 
on   19  July  and  ended  on  17  August. 

ENDAR. 

1RMIT,  a  name  given  by  Goldschmitt 
:ture  of  fine  aluminum  filings  or  pow- 
iron  oxide.  When  this  mixture  is 
>y  some  suitable  means  the  aluminum 
gorously  with  the  oxygen  of  the  iron 
>rming  a  very  pure  variety  of  steel  and 
insisting  mostly  of  aluminum  oxide, 
ion  of  finely  divided  aluminum  with 
gives  a  very  intense  heat,  about 
.  Besides  the  ordinary  thermit  (iron 
id  aluminum  filings)  other  mixtures 
irepared  from  aluminum  and  the  oxides 
1,    cobalt,    chromium,    manganese,    etc. 


When  these  are  ignited  in  a  properly  prepared 
crucible  violent  reaction  takes  place,  the  oxy- 
gen of  the  oxide  being  taken  up  by  the  alumi- 
num, leaving  a  very  pure  metal,  nickel,  cobalt, 
etc.  This  process  is  now  much  used  to  get 
metals  from  those  oxides  that  heretofore  have 
resisted  all  ordinary  methods  of  reduction. 
When  ordinarv  thermit  is  ignited  the  temper- 
ature produced  is  so  high  that  the  iron  and  the 
slag  are  left  in  a  molten  and  highly-heated 
condition.  If  this  iron  is  allowed  to  flow  on 
to  another  piece  of  iron  or  steel  it  will  heat  it 
enought  to  soften  it  and  the  whole  will  harden 
to  a  homogeneous  mass.  In  this  way  it  can 
be  used  to  replace  broken  parts  of  machinery, 
to  mend  broken  or  cracked  propeller  shafts, 
to  weld  together  railroad  rails  so  as  to  form 
one  continuous  rail,  etc.  Some  of  the  im- 
portant features  in  this  process  are  its  cheap- 
ness, ease  of  execution  and  the  fact  that  ma- 
chinery, etc.,  can  be  repaired  in  position.  The 
method  is  to  surround  the  part  to  be  repaired 
with  an  ordinary  mold  box;  a  magnesia-lined 
crucible  with  a  plug  in  the  bottom  is  placed  over 
the  opening;  the  thermit  is  placed  in  the  cru- 
cible, ignited  and  as  soon  as  the  violent  re- 
action has  subsided  the  plug  is  pulled  and  the 
white  hot  metal  allowed  to  flow  into  the  mold 
Iron  tubes  can  be  welded  together  by  placing 
the  ends  in  a  mold  and  allowing  the  thermit 
product  to  flow  in  in  such  a  way  that  the  liquid 
slag  first  comes  in  contact  with  the  tubes.  The 
slag  forms  a  protective  covering  which  prevents 
the  hot  iron  from  uniting  with  them,  though  it 
does  allow  the  tube  ends  to  become  hot  enough 
to  unite  as  one  piece.  Railway  rails  can  be 
joined  where  they  lie  on  the  track,  and  large 
pieces  of  broken  machinery  in  mines  or  on 
shipboard  can  be  readily  repaired  without 
removal. 

THERMO  BAROMETER.  See  Ther- 
mometer. 

THERMO-CHEMISTRY,  or  THER- 
MAL CHEMISTRY,  that  branch  of  physical 
chemistry  which  deals  with  the  thermal  changes 
which  occur  when  chemical  reactions  take  place 
or  when  a  body  or  system  (such  as  a  solution) 
undergoes  certain  kinds  of  physical  change.  Its 
precise  limits  are  not  easy  to  define,  since  the 
subject  merges  into  ordinary  chemistry  on  the 
one  hand  and  into  thermodynamics  on  the 
other.  Any  chemical  operation  can  be  con- 
sidered from  two  points  of  view,  according 
as  we  are  interested  in  the  modification  that  it 
produces  in  the  nature  of  the  substances  that 
are  involved  or  in  the  quantity  of  energy  which 
is  absorbed,  liberated  or  otherwise  transformed 
at  the  same  time.  It  is  the  province  of  thermo- 
chemistry to  investigate  the  transformations  of 
energy  that  occur  in  such  cases.  The  com- 
plete discussion  of  the  energy-transformations 
that  accompany  a  given  chemical  change  should 
include  the  consideration  of  every  type  or  form 
of  energy  which  may  be  present;  but  the  in- 
vestigations which  have  hitherto  been  made 
have  related  chiefly  to  the  quantities  of  heat 
which  are  liberated  or  absorbed,  and  it  is  to 
this  circumstance  that  the  science  owes  its  pres- 
ent name,  athermo-chemistry.^ 

The  quantity  of  heat  that  is  liberated  or  ab- 
sorbed during  a  proposed  chemical  reaction  can 
be  determined  by  causing  the  given  reaction  to 
take  place  in  the  interior  of  a  calorimeter.    The 
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particular  form  of  calorimeter  that  is  to  l>c  used 
will  naturally  depend  to  a  considerable  extent 
upon  the  nature  of  the  reaction  that  is  to  be 
studied.  If  the  problem  consists  in  the  deter- 
mination of  the  quantity  of  heat  that  is  liber- 
ated when  two  given  liquids  arc  mixed,  the 
calorimeter  commonly  consists  of  a  platinum 
vessel,  capable  of  containing  from  500  to  1,000 
cubic  centimeters,  placed  inside  of  another  ves- 
sel of  silver;  the  space  between  the  two  vessels 
being  filled  with  water.  The  liquids  that  are  to 
Ik'  examined  are  brought  to  the  same  tempera- 
ture as  nearly  as  possible,  and  are  then  mixed 
in  the  platinum  vessel.  The  rise  of  temperature 
of  the  calorimeter  being  noted,  and  the  masses 
and  specific  heats  of  the  various  parts  of  the 
calorimeter  (and  its  contents)  being  determined 
by  separate  experiments,  we  are  then  in  posi- 
tion to  calculate  the  quantity  of  heat  energy  lib- 
erated by  the  reaction.  For  detailed  informa- 
tion with  regard  to  the  various  kinds  of  calori- 
meters that  are  used,  and  for  a  discussion  of 
the  sources  of  error  to  which  such  instruments 
are  liable,  reference  must  be  made  to  extended 
works  upon  heat  and  thermo-chemistry.  (Sec 
the  references  at  the  end  of  this  article). 

In  thermo-chemical  work,  the  unit  of  mass 
is  almost  invariably  the  gram;  and  the  gram 
is  always  understood,  when  no  other  unit  is 
specifically  mentioned.  The  unit  of  heat  is 
also  understood  to  be  the  calorie,  which,  for 
thermo-chemical  purposes,  is  defined  as  the 
quantitv  of  heat  required  to  raise  the  tempera- 
ture of  one  gram  of  water  by  one  Centigrade 
degree,  when  the  temperature  of  the  water  is  in 
the  vicinity  of  IS0  or  20'  C.  The  notation  that 
is  employed  in  expres>in»  the  results  of  a 
thermo-chemical  experiment  upon  the  heat  that 
is  developed  by  a  given  chemical  reaction  is 
simple.  The  formula?  of  the  substances  that 
react  are  written  within  square  brackets,  and 
separated  by  a  comma  or  a  colon;  it  being 
understood  that  the  number  of  grams  that  are 
present  of  any  one  substance  is  equal  to  the 
molecular  weight  of  that  substance.  A  sign 
of  equality  is  written  after  the  bracketed  for- 
mula:, and  on  the  right  hand  side  of  this  sign 
the  number  of  calories  of  heat  generated  or 
absorbed  by  the  reaction  is  written;  a  positive 
si*:n  being  prefixed  (or  siitVixcd)  when  heat 
is  e\ol\ed.  and  a  negative  sign  when  it  is  ab- 
sorl-cd.  The  indices  that  are  attached  to  the 
symbols  of  the  various  elements  are  written 
abo\e  those  symbols,  instead  of  below.  For 
example, 

[IP.O|  --  +  WUuO 

^i unifies  that  when  two  grams  of  hydrogen 
ami  W>  Lir.nn^  of  oxygen,  both  at  about  18° 
C  ;md  under  ordinal  y  atmospheric  pressure. 
coniliiw  to  produce  IS  grains  of  water  (al<o 
at  IS  f".  i,  tlii-  quantity  of  beat  that  i<  e\ohcd 
i-  -niV.i  ient  to  rai^c  the  temperature  of  oS.,WiO 
i'i.in>  of  water  by  one  Centigrade  decree:  the 
it  ntpi  t atun-  of  tlii"  water  bein^  about  IS'  C 
Winn  a  i  iimpdiiud  i*  broken  up  into  it*  con- 
stitu-i  nt  parts,  the  bracketed  formula-  are  prc- 
ccdi  d  b\  a  luv.itive  -ign.  Tim*  the  expres- 
sion. 
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sik.'1'ihr-  that  win  ii.  'v  au>  means.  Jfi.5  uranis 
of  hydri.i  hloii,-  urid  .ire  decompiled  m>  as  to 
set  iue  1   i- 1 .mi  t-\  li\ ifi ••-.'en  and  .*?  5  trains  of 


chlorine,  the  change  is  accompanied  by 
sorption  of  a  quantity  of  heat  that  »< 
sufficient   to    raise   the   temperature  of  • 
grams  of  water  by  1°  C. 

The  tthcat  of  formation*  of  a  sob 
the  quantity  of  heat  given  out  w 
stance  is  formed  from  its  constituents .  u  i 
taken  as  negative  when  the   formation  oi 
substance  is  accompanied  by  the  absorMM 
heat.     In  general,  any  given  substance 
prepared  in  various  ways,  from  diffei 
rials  or  constituents ;  and  in  such  cases 
of  formation  will  he  different  accord 
particular  substances  that  are  regarded  «* 
stituents.     For   example,   sulphuric  acid 
be  prepared  from  sulphur,  oxygen  and 
according  to  the  equation 

S  +  30  +  H,0  —  H.SO.. 

or  from  sulphur  dioxide,  oxygen  and  w: 
cording  to  the   formula 

SO,  +  O  +  H,0  =-  H,SOfc 

or  from  sulphur  trioxide  and  water,  acoo 
to  the  equation 

SO.  +  HaO  =  H,SO. ; 

and  the  heat  of  formation  will  he  differt 
these  several  cases,  if  we  regard  the 
materials   from  which  the  acid  is  pi  ci- 
tric "constituents*  of  the  acid.     But  if 
is  prepared  from  the  elements  sulphur. 
gen    and    oxygen    (all    three    being    ta»« 
certain  standard  initial  physical   states 
instance),  then  the  heat  of   formation  » 
the  same,   whether  these  elements  com' 
rectly  to  form  the  acid,  or  whether  the  « 
of   sulphur  and  hydrogen   are   first   pr 
and   these   subsequently  combine  to   fo 
acid.     In    fact,   the  principle  of   the  cc 
tion  of  energy  shows  that  when  a  hi 
system  of  bodies  passes  through  a  succ 
changes,  either  physical  or  chemical  ii« 
so  as   to  pass   from  one  given   initial 
another  given  final  state,  the  total  cha: 
internal  energy  of  the  body  or  system  M  » 
cally    the    same,    whatever    the    nature   o 
transformations  may  be,  by  which  the 
is    effected.     Hence   it    follows    that   wl 
the   heat   that   is   emitted    or    alisorled  m 
course   of    a    reaction    represents    n 
the  decrease  or  increase  in  the  intc      » 
of   the  system,   the  total  quantity  u.  u 
is   emitted   or   absorbed   will    l>e  cntii 
pendent  of  the  wav  in  which   the  tr 
tiou  takes  place,     ft.  however,  the  s>»* 
forms    external    mechanical    work    in 
from  its  initial  state  to  its  final  state, 
energy   that   is  actually  given   off   wiU 
than  that  corresponding  to  the  chanet 
internal    energy   by   the    amount    w 
pen i led   in   performing   the   externa*   m< 
many   of   the  reactions  that   arc  corurii 
thermo-chemistry,    the    external    work 
performed  is  too  small  to  he  of  anv  » 
significance,  and  in  these  cases  the  1 
that    is    emitted    or    absorbed    in    tuc 
from    one    state   to   another    may   be 
reLNtidttl  as  independent  of  the  kind  o. 
formation    that    the    transition     invoht^ 
some    cases,    however,    and    parti 
the   systems  under  consideration  *•«- 
wholh   uaseou*.  the  external  work  » 

fi  iimed  is  ^reat  enough  to  require  w 
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^n,  and  to  obtain  accurate  results  this 
ust  be  estimated  and  allowed, 
application  of  the  principle  of  the  con- 
n  of  energy  to  the  determination  of  the 
formation  of  a  substance,  when  that 
mot  be  directly  observed,  may  be  illus- 
>y  the  case  of  phosphorus.  We  have, 
irdinary  phosphorus  is  burned  to  the 

[P,,Oi]==  + 369,100; 

signifies  that  when  62  grams  of  or- 
phosphorus  (the  atomic  weight  of  that 
being  31)  are  burned  to  pentpxide, 
calories  of  heat  are  emitted.  A  similar 
ent  with  amorphous  phosphorus  gives 
responding  relation 

[P^]  —  +  326,800. 

ly  the  internal  energy  of  the  amorphous 
is  less  than  that  of  the  ordinary  variety, 
hen  both  are  converted  into  the  same 
e  amorphous  phosphorus  gives  out  sen- 
ss  heat.  The  difference  of  the  fore- 
umbers  is  42,300;  and  dividing  this  by 
e  the  foregoing  numbers  apply  to  62 
>f  the  phosphorus),  we  reach  the  final 
on  that  when  31  grams  of  ordinary 
rus  are  converted  into  the  same  mass 
rphous  phosphorus,  the  conversion  is 
I  by  the  emission  of  21,150  calories  of 
Similar  experiments  have  been  per- 
in  great  number  upon  compounds  that 
neric  with  one  another;  and  yet  the 
it  are  available  do  not  warrant  any  but 
adest  generalizations.  It  appears,  for 
,  that  the  internal  energy  of  a  com- 
bat admits  of  isomeric  modifications  de- 
1)  upon  the  symmetry  of  structure  of 
lecule,  (2)  upon  the  natures  of  the 
vhich  are  directly  joined  in*  the  mole- 
d  (3)  upon  whether  or  not  each  mole- 

the   compound   exhibits   its  maximum 

toward  the  molecules  of  other  kinds 
ich  it  may  be  associated.  Thomsen  en- 
d  to  discover,  by  thermo-chemical  mcth- 
lether  a  single  bond  between  two  ad- 
arbon  atoms  is  stronger  or  weaker  than 
le  or  triple  bond.  His  methods  and 
ons  are  perhaps  not  always  beyond  crit- 
ut  he  was  led  to  believe,  from  his  ex- 
ts,  that  a  triple  bond  between  two  ad- 
arbon  atoms  constitutes  a  much  weaker 
on  than  either  the  single  or  the  double 
This  particular  conclusion,  it  may  be 
in  harmony  with  evidence  on  this  point 
;  been  collected  in  many  other  ways, 
methods  of  thermo-chemistry  have  been 
extensively  to  the  investigation  of  prob- 
the  theory  of  solutions,  to  the  study  of 
ity  between  acids  and  bases,  and  to  the 
on  of  many  of  the  difficult  points  of 

chemistry.  These  applications,  how- 
sumc  a  knowledge  not  only  of  cxperi- 
and  theoretical  physics  and  chemistry, 
,  and  more  particularly,  a  sound  under- 
of  thermodynamics.  Consult  Muir 
son,  Elements  of  Thermal  Chemistry > ; 
n,  (Thermochemische  Untersuchun- 
NJaumann,  'Thermochemie* ;  Planck, 
iss    der    Allgemeinen    Thermochemie.* 

Allan  D.  Risteen, 

Technical  Research,  The  Travelers  In~ 
e  Company,  Hartford,  Conn. 


THERMO-DYNAMIC  ENGINE,  a  name 
applied  to  any  form  of  steam  engine  or  gas 
engine. 

THERMODYNAMICS,  or  THE  ME- 
CHANICAL THEORY  OP  HEAT,  that 
branch  of  physical  science  which  treats  of  the 
relation  of  heat  energy  to  energy  of  other 
kinds,  and  particularly  of  m  the  convertibility  of 
heat  energy  into  mechanical  energy,  and  the 
converse.  In  order  to  discuss,  quantitatively, 
the  conversion  of  one  kind  of  energy  into 
another  kind,  we  must  first  have  a  definite 
method  of  measuring  each  of  them.  Mechanical 
energy  (see  Energetics)  is  measured  by  de- 
termining the  amount  of  work  that  a  given 
quantity  of  it  can  perform ;  the  customary  unit 
employed  for  this  purpose  being  the  "foot 
pound*  or  the  "metre-kilogram1*  in  engineering 
practice  and  the  "erg*  in  scientific  work;  the 
•erg0  being  defined  as  the  quantity  of  work 
done  in  overcoming  a  resistance  of  one  dyne, 
through  a  distance  of  one  centimeter.  The  unit 
employed  in  the  measurement  of  heat  is  almost 
universally  the  quantity  of  heat  required  to 
raise  the  temperature  of  some  definite  mass  of 
water  through  one  degree,  on  some  stated  part 
of  the  thermometric  scale.  The  ordinary 
"British  thermal  unit,9  which  is  used  in  engi- 
neering practice  in  English-speaking  countries, 
is  the  quantity  of  heat  required  to  raise  the 
temperature  of  one  pound  of  water  by  one 
Fahrenheit  degree;  and  in  countries  that  use 
the  metric  system,  the  engineering  unit  is  the 
quantity  of  heat  required  to  raise  the  tem- 
perature of  one  kilogram  of  water  through  one 
centigrade  degree.  As  the  specific  heat  (q.v.) 
of  water  varies  slightly  at  different  tempera- 
tures, these  definitions  are  not  absolutely  defi- 
nite, unless  the  part  of  the  thermometric  scale 
at  which  the  experiment  is  to  be  performed  is 
specified.  Unfortunately  there  is  no  general 
agreement  among  engineers  on  this  point;  and 
for  most  purposes  in  practical  engineering  it 
is  customary  to  ignore  the  slight  variation  in 
the  specific  heat  of  water  and  to  consider  the 
foregoing  definitions  to  be  sufficiently  precise 
as  they  stand.  For  scientific  purposes,  where 
the  greatest  possible  accuracy  is  required,  this 
course  is  not  permissible,  and  it  becomes  neces- 
sary to  specify  the  particular  degree  through 
which  the  temperature  of  the  water  is  to  be 
raised.  Even  here  there  is  no  definitely  estab- 
lished convention;  but  there  appears  to  be  a 
growing  tendency  to  adopt  the  degree  that  ex- 
tends from  14.56  C.  to  15.5°  C.  In  scientific 
work;  too,  it  is  customary  to  define  the  thermal 
unit  in  terms  of  a  gram  of  water,  instead  of  a 
kilogram;  and  the  scientific  heat  unit  (which  is 
called  the  "small  calorie,39  to  distinguish  it  from 
the  "greater  calorie*  that  is  used  in  engineer- 
ing) may  be  defined  as  the  quantity  of  heat  re- 
quired to  raise  the  temperature  of  one  gram 
of  water  from  14.5°  C.  to  15.5°  C.  The  quan- 
tity of  heat  required  to  raise  the  temperature 
of  one  gram  of  water  from  3.5°  C  to  4.5°  G— 
4.0°  being  the  temperature  at  which  water  has 
its  maximum  density  —  is  also  known  as  the 
•therm.* 

The  science  of  thermodynamics  is  founded 
upon  two  general,  fundamental  laws,  which,  so 
far  as  we  are  aware,  are  absolutely  rigorous 
and  which  are  respectively  known  as  the  "first* 
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and  'second"  laws.  These  we  shall  consider  in 
order. 

The  "first  law  of  thermodynamics" 
in*;    but    a    special    application    of    the   general 
principle  of  the  (t  :.y.      (See 

EmaOBtlCa).  It  smts  that  whenever  heat 
energy  is  converted  into  meehanical  energy  (or 
:  ie),  then  for  each  unit  of  one  kind  of 
energy  that  disappears  there  is  always  a  per- 
feCtlv  definite  and  constant  quantity  of  energy 
of  the  other   kind   which  appears,     Mayer  and 

Joule  discovered  this  tint  inoVpcudcntlv,  about 
tie  year  1840  There  ha?  been  in  the  past  some 
considerable   controversy   as   to   the  credit   that 

should  be  unsned  to  ntN  retpectrve  invent- 

Ktors.  Wr  ratinot  enter  into  this  ili  ■ 
t  (he  reader  who  desires  to  follow  it  up  will 
find  an  MfastnMe  -nut  viy  fair  statement  of 
the  farts  of  the  rase  in  two  papers  on  the 
Copley  medalists  of  1870  and  1871,  in  Tyndall's 
'Fragments  of  S>  irnic. '  look  did  a  vast 
amount  of  experimental  work  for  the  purpose 
of  determining  the  exact  value  of  (he  "me- 
chanical equivalent  of  heat,"  as  the  constant  is 
called,  which  expresses  the  number  of  units  of 
mechanical  energy  thiil  are  equivalent  to  one 
unit  of  heat;  and  in  the  course  of  his  Upon)  hi 
tried  mam  differem  ex  peri  men  (a  I  methods. 
(Coaautl  'The  Scientifir  Pipers  of  James  Pres- 

Stt  Joule' J.  His  be>|  known  method  consisted 
n  man  Of  water  and  measur- 
ing the  rise  in  temperature  so  produced  .is  well 
as  the  quantity  of  mechanical  work  expended  in 

the  stirring.     He  c luded   that   the  tempera  - 

turc  of  one  pound  of  water  is  raised  by  one 
Fahrenheit  degree  b)  the  expenditure  of  772 
lOOt-pOOndi  of  mechanical  energy.  This  Con- 
stant, which  is  known  as  'Joule's  equivalent" 
and  is  denoted  b]  Hayed  an 

all-important  pan  in  engineering  and  scientific 
work  for  more  than  hair  :.  century,  A  better 
value  of  it   was  obtained   by   Rowland  in   1879 

J  consult  'The  Physical  Papers  of  Henry 
Augustus  Rowland' )  ;  but  the  prestige  of  Joule 
was  so  great  that  the  superiority  of  Rowland's 
work  was  not  generally  recognized  for  many 
years.  Rowland's  method  was  similar  to  that 
of  Joule,  but  be  worked  with  far  better  appara- 

Ei,  and  took  advantage  of  the  advances  that 
d  been  mailr  since  Joule's  work  was  done, 
both  in  calorimetry  and  in  thermometry.  It 
was  in  the  course  of  this  work  trim  Rowland 
made  the  discovery  that  when  temper: 
defined  in  accordance  with  the  scale  of  the 
normal,  constant- volume  air  thermometer,  the 
specific  heat  of  water  has  a  minimum  value  at 

J  little  above  30°  C ,-  a  discovery  which  kn- 
lics  a  high  degree  of  precision  in  the  cx- 
Krimenlal  method-  employed.  ami  »hii  ll  h:i« 
en  abundantly  verified  by  later  Invi 
Rowland's  value  of  the  mechanical  equivalent 
■  may  he  Mated  as  follows:  Taking  as 
the  unit  of  heal  the  quantity  of  heal  required 
to  raise  the  temperature  of  one  kilogram  of 
water  from  14.5*  C.  to  155°  C  the  mechanical 
equivalent  is  427.4  kilogram' met  res  at 
in  the  latitude  of  Baltimore.  If  the  unit  of 
beat  is  the  quantity  of  heal  required  to  raise  the 
temperature  of  a  pound  of  water  from  59"  F. 
to  60*  F,  then  the  mechanical  equivalent  is 
779.0  foot-pounds.  If  the  unit  of  heat  is  the 
quantity  of  heat  required  to  raise  the  tem- 
perature of  one  gram  of  water  from  115*  C 
to   15  5"   ('..,   then   the   meehanical   equivalent   is 


ll,;V)ll.(.Hl  .  . 

have   made   determinations    of    the   merh 
equivalent    both    by    the   method    follr— 
Joule    and    Rowland,    and    by    other   i 
Prominent  among  these  is  Griffiths,  srh.  . 
■  -i.-unrr  by  a 

of   a   known    electrical    emi' : 

known  resistance,  and  fa 

quantity  of  heat,    '1  aldi  ■ 

quantity  of  heat  required  to  raise  the  ten 

turc  of  a  kilogram  of  water 

15.5°  C,  Griffiths  found  the  mi 

lent   to   be  427,15  kilogram- met  res   i 

in  the  latitude  of  Greenwich.     Rowland's  m 

when   expressed   in   these   sarsM 

reeled   to   the   latitude  of   Greenwich,  t 

For  further  details  concerning  the  rx 

determination    of    the 

consult    Preston,    'Theory   of    Heat':   and   I 

numerous   interesting   it  lust  ratinot   of   the  ' 

law  of  thermodynamics,  consult  TyndaB..  ' 

a  Mode  of  Motion.1 

The  'second  law  of  thei 
hard  to  explain  in  a  limiied  I. 
the  use  of  higher  mathematics 
kine  remarked,  its  exposition  ' 
neglected  by  the  writers  of  p( 
that  •(he  cutiscqijcnce  i_s  that 
who  depend  altogt  tru  i 
scientific  information  remain  it 
only  of   the 

there   is  a   second   law;   and  kno 
law    only,    imagine   that    they   k 
principles 

form,  the  "second  law"  merely  __. 
always  tends  to  pas. 
colder  one.     This  fact  is  obvious 
simpler    manifestations;    for    cr<_ 
know-  that  |o  make  ihr  krttle  boil 
love  and  nol  in  the  rif 
is   nol    so   evident,    however,    that 
conditions  whatever  under  which 
natural  tendency  fmtn 
pcralurc  to  a  higher  one      It  i 
first  thought,   for  example,  that 
a  burning  plass  big  enough  to 
Hire,   at    its    Focus,     ■ 
the  temperature  of   the 
so,    if    the    second   law 
true,    o.r  the  heat  ai  the  foctn 

taint)   comes   iiiiivi    ■' 

than    'be   sun.    M 
ease  in  whn  b 
radiative     |i  I 
sun)   to  a  hotter  one  (the  f 

I  law  was  first  pro,  __. 
principle  of  nature,  by  Clausiu*- 
numcrous     distinguished     mathet 

time   (o   time,   it   is  now  recognt* 
universal    truth,    applic 
phenomena,   withoui    exception,   i 

j  i-  mass 
cannot   undertake,  here,  to  t 
exceptions   ih  ■■ 
lieles  microscopic  or  less  i 

tAW     MrjVEKrNT).       It     IS    il 

ran  be  abstracted   from  a  bod 
pass   into   a   warmer  one,   and 

commercial   scale  i_   . 

■■■■   [he  manufacture  of  a 

but  the  point  is  that  this  feal  cannc 

plished  without  the  expi 

arc   to   think   of    heat,    in   lu   lendc: 
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higher  temperature  to  a  lower  one,  in 
ic  same  way  as  we  think  of  water  tend- 
run  down  hill.     Water  will  not  run  up 
its  own  accord,  but  it  may  be  forced  to 
>m  a  lower  level  to  a  higher  one  by  the 
ture  of  energy  upon  a  pump  or  other 
;nt  device.    The  correctness  of  Clausius' 
sis  with  regard  to  heat  is  substantiated 
'act  that  no  case  has  yet  been  discovered 
h  it  is  demonstrably  violated.     On  the 
land,    many    previously    unknown    phe- 
of  nature  have  been  predicted  by  its 
i  in  every  instance  subsequent  experiment 
ne  out  the  prediction  in  every  respect, 
short   account   of    some   of    the   better 
objections  that  have  been  urged  against 
ndness  of  the  "second  law,})  consult  the 
ortion  of  Browne's  translation  of  Clau- 
Mechanical  Theory  of  Heat.* 
studying    the    transformation    of    heat- 
into    mechanical    energy    (or    the    re- 
it   is   customary  to  think  of   the  con- 
as  being  performed  by  a  suitable  type 
:-engine;    for    this    conception    helps    to 
le  problem  definite,  so  that  the  mind  can 
grasp    the    principles    involved.      The 
iry    engine    is    usually   conceived    to   be 
in   construction,   so  as  to .  run  without 
and  without  losses  by  radiation  or  con- 
In   fact,   the   material  of   which   the 
is  composed  is  assumed  to  be  incapable 
:>rbing   any   heat    at    all.      Some   of   its 
may,     however,     be     assumed     to     be 
y   transparent    to    heat,    and    others    to 
olutely    opaque    to    it;     and    we    may 
such     other     extravagant     assumptions 
y     be    convenient     for     the    discussion 
problem   in    hand,    the    only   office   of 
iginary  engine  being  to  assist  the  mind 
presentation   and  discussion   of   the  es- 
facts,   whatever  those  may  be.     These 
engines   are   usually   assumed,    further- 
o  be  "perfectly  reversible,"  so  that  when, 
expenditure  of  mechanical  power,   they 
ccd  to  run  backwards,  all  of  the  normal 
ons  of  the  engine  take  place  precisely  as 
but  in  a  contrary  sense.     If,   for  ex- 
the  engine,  at  some  instant  in  its  for- 
notion,   absorbed   a  quantity   Q   of  heat 
n  outside  body  whose  temperature  was 
n    when    the   engine    reaches    the   corre- 
ig  state  in  its  reversed  motion,  it  must 
jt   this   same   quantity,   Q.  of  heat,  and 
ive  it  out  airain  to  the  same  body  from 
it    originally   abstracted   it,    and    at   the 
emperature,    T.     An   engine   which   ful- 
of  these  various  conditions  is  called  a 
tly  reversible  engine* ;  or,  more  briefly, 
?al  engine." 

not's  Theorem. —  In  1.824  Carnot  gave  a 

able   theorem    (consult   his    '  Reflections 

Motive    Power   of    Heat,'    Thurston's 

tion),   which   may   be  stated  in   the    fol- 

language :     Of  all  the  possible  kinds  of 

nginc,    which    run    by    converting   heat- 

into  mechanical  energy,  and  which  take 

r  heat  all  at  one  given  temperature  and 

it  all  that  they  do  give  out   (if  any)  at 

r  given  temperature,  there  is  none  that  is 

•fficicnt  than  the  ideal,  reversible  engine; 

icyw  1>einu  defined  as  the  fraction  of  the 

•d    heat-energy    that    is    converted    into 

lical  work.    Thi<  theorem  is  of  exceeding 

vol.  jo—  a 


importance,  as  it  holds  true  not  only  for  the 
untold  thousands  of  kinds  of  ideal  engines  that 
we  might  be  able  to  think  of  at  the  present 
time,  but  also  for  any  others  that  may  depend 
upon  principles  of  nature  as  yet  undiscovered; 
always  supposing  that  the  two  fundamental 
laws  of  thermodynamics,  as  stated  above,  are 
true.  In  Carnot's  time,  heat  was  believed  to  be 
a  substance ;  and  Carnot's  proof  of  his  theorem 
is  based  upon  this  view.  After  the  newer  con- 
ception of  heat  had  been  attained,  however, 
Clausius  proved  that  Carnot's  theorem  is  cap- 
able of  equally  sound  demonstration  in  accord- 
ance with  the  two  thermodynamical  laws  now 
admitted.  The  proof  is  as  follows:  "Let  us 
assume  that  the  theorem  is  false,  and  that  there 
is  some  other  engine,  which  we  will  designate 
as  B,  which  is  more  efficient*  than  some  par- 
ticular ideal  reversible  engine,  A,  which  runs 
between  the  same  two  temperature  limits.  Let 
T\  be  the  temperature  at  which  both  engines 
take  in  their  heat,  and  let  jTj  be  the  temperature 
at  which  each  rejects  such  heat  (if  any)  as  it 
does  not  transform  into  work.  Let  Hi  and  H*t 
respectively,  be  the  quantities  of  heat  taken  in  and 
rejected,  during  a  given  time,  by  the  reversible 
engine,  A,  and  let  H\  and  /Ti  be  the  quantities 
taken  in  and  rejected,  respectively,  by  the  other 
engine  B.  The  quantities  of  heat  that  are 
transformed  into  work  by  A  and  B,  respectively, 
are  then  (Hr-H*)  and  (//',—//',);  and  the 
efficiencies  are  respectively  (Hi — Hi) /Hi  and 
(H'v-H't)/H'i.  The  condition  that  we  are 
assuming,  in  violation  of  the  theorem,  is  that 
the  efficiency  of  the  engine  B  is  greater  than 
that  of  A;  that  is,  (H\  —  H't)/H't>(Hi  — 
Hi) IH\\  or,  what  is  the  same  thing,  Hi(H\ — 
H\)>H\  (Hi  —  H3).  Now  suppose  that  the 
two  engines  are  coupled  together  so  that  the 
engine  B  runs  forvird  and  drives  the  re- 
versible engine,  A,  backward.  Then  A,  owing 
to  its  reversibility,  for  every  (Hi  —  Hi)  units 
of  mechanical  work  that  it  absorbs,  takes  in  H* 
units  of  heat  at  the  temperature  Tt,  and  re- 
jects Hi  units  of  heat  at  the  higher  tempera- 
ture. 7\;  while  the  other  engine,  B,  for 
every  (H\  —  H\)  units  of  mechanical  work 
that  it  performs,  takes  in  H\  units  of 
heat  at  the  higher  temperature  Tu  and 
rejects  H\  at  the  lower  temperature  T». 
Now  in  the  case  supposed,  where  one  of  the 
engines  drives  the  other  one  backward,  the 
mechanical  energy  devoleped  by  the  engine  B 
is  entirely  absorbed  by  the  reversed  engine,  A. 
Hence  we  have  (H'l  —  H'*)  =  (//,  —  //,) ;  and 
this  equation,  taken  in  connection  with  the  fore- 
going inequality,  gives  //,  >H',.  That  is,  the 
heat  delivered  by  the  doubled  engine  to  the 
source  whose  temperature  is  7\,  is  greater  than 
the  heat  that  is  being  withdrawn  from  that 
source;  so  that  ifwre  regard  the  doubled  engine 
as  a  single  machine,  we  have  a  case  in  which 
heat  is  passing,  by  its  own  natural  tendency  and 
without  external  compulsion,  from  a  tempera- 
ture T»  to  a  higher  temperature,  7Y  But  this 
is  contrary  to  the  second  law  of  thermo- 
dynamics; and  hence  if  that  law  is  sound,  it 
must  be  -that  no  such  engine  as  B  exists.  In 
other  words,  there  is  no  engine  which  takes 
its  heat  all  at  a  temperature  Tu  and  rejects 
what  it  does  reject  at  a  lower  temperature  Tt 
which  has  a  higher  efficiency  than  the  ideal  re- 
versible  engine   running  between   these   same 
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temperature  limits.  It  will  lie  observed  that  in 
case  twth  of  the  engines  arc  reversible,  the 
foregoing  proof  can  easily  he  made  to  show 
that  neither  one  is  more  cllicicnt  than  the  other 
one.  It  follows,  therefore,  that  all  ideal  re- 
versible engines  which  take  in  no  heat  except  at 
7*1,  and  reject  none  except  at  '1\  have  the  same 
identical  efficiency;  and  this  efficiency  can, 
therefore,  depend  unon  nothing  but  the  two 
temperatures  7\  ana  7Y  In  the  language  of 
mathematics,  the  efficiency  of  an  ideal  reversible 
engine  which  runs  as  here  described  is  a  "func- 
tion" of  the  temperatures  at  which  heat  is 
:>bsorl>cd  and  rejected,  and  of  nothing  else. 
In  the  foregoing  demonstration  it  was  as- 
sumed that  all  of  the  heat  taken  in  by  the 
engine  B  is  either  transformed  into  mechanical 
energy  or  rejected  at  the  temperature  7Y  If 
the  engine  I)  is  of  such  a  kind  that  this  con- 
dition is  not  fulfilled,  by  reason  of  the  engine 
losing  some  of  its  heat  at  temperatures  inter- 
mediate to  7*i  and  T2  (or  by  reason  of  any 
other  impcr faction  in  design  or  construction), 
then  the  theorem  is  still  true;  for  the  assump- 
tion that  we  have  made  above  is  the  one  that  is 
least  favorable  to  the  demonstration. 

Absolute  Temperature. —  Let  us  consider 
an  ideal,  reversible  engine,  which  in  each  unit 
of  time  takes  in  Hi  units  of  heat  at  the  tem- 
perature Ti,  and  rejects  //i  units  of  heat  at  the 
temperature  7V.  Then  the  efficiency  of  the  en- 
gine is  (//i  —  IU)/H\\  and  this  (as  we  have 
st en)  must  be  equal  to  some  function  of  7\ 
and  Ti.  It  will  be  more  convenient,  however, 
to  write  the  efficiency  in  the  form  1  —  (Hz/ Hi)  ; 
which  is  obviously  permissible.  Since  this  is  a 
function  of  the  two  temperatures,  so  also  is 
Hi/Hz\  and  wc  may  wriu  //i  H%'~f(T\%  Tz). 
Now  Hi.  being  the  heat  rejected  by  the  given 
engine  at  the  tempi  rature  7*2,  may  be  used 
again  in  a  second  ideal  reversible  engine,  which 
we  may  assume  to  take  its  heat  at  7\  and  to 
reject  what  it  does  reject  (if  any)  at  some 
still  lower  temperature.  7\.  The  second  en- 
gine, considered  separately,  would  give  a 
second  equation  entirely  analogous  to  the 
one  already  written;  and  we  should  have 
//j/7/i5^/  (Ti,  TO.  But  we  might  consider 
the  two  engine^,  coupled  together,  to  con- 
stitute a  single  ideal  reversible  engine,  taking 
in  a  quantity  Hi  of  heat  at  Ti.  and  rejecting  a 
quantity  Hi  at  the  temperature  7*s.  From  this 
point  of  view  we  could  write  //i/rYi " 
/  (Tu  TO.  Hut  if  we  multiply  H*/Ht  by 
Ifz/Hi.  we  obtain  Hi'Ht\  and  hence  we  see 
that  the  function  /  nm<t  be  of  Mich  a  nature 
that   we   have   the   identical    relation 

/    (T„   T,V    f  (T:,  T>)     7<T..7.1. 

whatever  the  value*  of  7*t.  7\  and  7Y  Kxam- 
ination  of  this  equation  will  show  that  the  dis- 
appearance of  7"?  bv  the  multiplication  of  the 
'wn  term**  in  the  tit*t  number  involve*  that  the 
■'Miction  f  shall  b<   of  the  form 

/   (7\.    /"  l--=/-7  7.V7-"(T=V 

ilenre   wc  haw   the   gejieial    i •  l.ttioii 

//,'//>    /*(/",)    /(/■); 

'"'■  am!  //:  beiiikr.  n-spertivi  ly,  iTfi»-  quantities'  of 

l:>  .i!  .r«"i! '-I'll  anil  en'i'ti-l  bv  am  idi  al  n- 
\-  T-»ib!e  «  ■  i  ;::<  ,  .it  :hr  tniiperaturt  •  /■  a?  <1  /  . : 
:lh  i'.i-i-  l.i  \;-j  -iippo^cd  to  a1"*!*!1)  no  h- at 
n.iji!    ,i!     /    .    .»'  «;    to    pject    in  »h-    excep'    at     /':. 

The  aUje'i.uc     niin  of  the   funci'oii  /■  l  7  )   will 


depend,  evidently,  upon  the  kind  of  the 
ter  that  is  used  in  defining  the  temperature  T; 
but  whatever  the  form  of  the  function  nu\  *< 
its  numerical  value  will  always  be  the  same  for 
any  fixed  temperature,  no  matter  what  the  na- 
ture of  the  thcrmometric  scale  may  he.  from 
which   it  is  obtained.     This    follows  from  the 
fact  that  the  last  equation  above  must  alvayt 
hold  true,  and  Hi  and  Ha  are  not  dependent  m 
anv   way   upon   any   thermomctric    scale     The 
independence  of  the  numerical  value  of  F(T) 
of  all  arbitrary  thcrmometric   scales  suggested 
to  Lord  Kelvin  the  possibility  of  computing  the 
numerical   values  of    the    function,   and  ba»m* 
upon   these  values   a   new   thcrmometric  scilr. 
which  he  called  the  "absolute  scale/  since  ;*• 
readings  would  be  ^absolute,*  in  the  sense  o: 
being  independent  of  the  properties  of  any  par- 
ticular kind  of  matter.     Preliminary  i nve -•:*-*- 
tiqns  of  the  quantities   of   heat   absorbed  an«i 
rejected  by  an  ideal  reversible  engine  in  which 
the  work  is  performed  by  the  expansion  of  air 
indicated  that  the  numerical  values  of  the  func- 
tion I:(T)  can  be  expressed  in  the  form  FiT)^ 
T+C+x,  when   T  is  the  temperature   accord- 
ing  to   the   normal,   constant-volume  air   ther- 
mometer (sec  Thermometry*)  ;  C  being  a  con- 
stant and  x  a  small  variable  term,  whose  value. 
between    the    freezing    and    boiling    points    of 
water,  never  exceeds  a  very  small  fraction  of  a 
degree.     For  the  details  of  the  method  by  which 
the  numerical  values  of  the  function  F(T)  are 
evaluated,   reference   must   be   made  to   special 
works  on  thermodynamics,  and  to  papers  on  the 
subject  of  absolute  temperature.     <  hee  Heat) 
It  is  sufficient,  here,  to  say  that  by  the  applica- 
tion of  the  two  fundamental  principles  of  ther- 
modynamics to  the  phenomena  that  occur  when 
a  mass  of  gas  changes  its  state  by  an  infinitesi- 
mal amount,  it  is  possible  to  deduce  a  differen- 
tial  equation   which,   when   integrated   for  the 
conditions    that    prevail    in    a    con  sunt -volume 
thermometer  filled  with  the  kind  of  gas  under 
consideration,  will  give  a  finite  relation  between 
the  scale  of  the  gas  thermometer  and  the  •abso- 
lute scale.*    One  of  the  most  important  terms 
in  this  differential  equation  relates  to  the  change 
of  internal  energy  experienced  by  a  gas  when 
the  volume  of  the  gas  changes  while  the  tem- 
perature remains  constant.    In  order  to  evaluate 
this  term,  special  experiments  arc  necessary,  « 
which  the  gas  is  caused  to  change  its  volume 
while  the  temperature  is  constant.     Joule  and 
Kohin  were  the  first  to  devise  an  experiment 
capable  of  yielding  accurate  results  of  this  char- 
art  er.  and  the  work  that  they  did  along  these 
lines'  more  than  half  a  century  ago  has  never 
\it   !>t  en   adequately   verified,  although   it  con- 
sMtutr-s   the   onlv   secure   basis   of    all    that  we 
know,  today,  about   the  numerical  corrections 
that  rnu<t  be  applied  to  the  readings  of  a  *as 
tin  nniimeter,  in  order  to  reduce  those  readings 
to  thr  absolute  scale.    In  their  experiments,  the 
1.'. 1-   was   caused   to   expand   through   a  porons 
plug,  and  the  quantity  of  energy  that  must  fe 
a •!'!<■•!  tu  ii  in  order  to  prevent  any  change  of 
ii  mperature  by  this  "free  expansion*  was  nV 
'i  'mined    bv    calculation.      It    is    impossible  Ii 
«■'  ter.    :n    :liis.  place,  upon   the  details  of  then? 
work:  but  the  writer  of  the  present  article  has 
r<.i>!r  a  can-nil  examination  of  the  data  gnti 
'  v  lo-:V  ,D(|  Krl\in.  and  he  finds  that  when  the 
uqu ■r.i'nri'  is  measured  by  the  normal  constant* 
■.  ohime  hvdroLMi  or  nitrogen  thermometer,  nl 
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the  pressure  at  the  freezing  point  of 
s  that  due  to  one  metre  of  mercury,  and 
is  graduated  according  to  the  Centigrade 

0  as  to  read  0°  at  the  freezing  point  of 
ind  100°  at  the  boiling  point,  (1)  there 
■  a  constant  term  of  273.10°  added  to  the 

1  of  the  thermometer  in  order  to  obtain 
iding  of  the  instrument  on  the  absolute 
nd  also  (2)  a  small  variable  term,  whose 
are  given  in  the  second  and  third  columns 
accompanying  table. 


Variable  part  of  the 
correction  to  reduce  to  the 
absolute  scale 

IPKKATl'Kti    Hi    (iAa 
THERMOMETER 

Nitrogen 
thermometer 

Hydrogen 
thermometer 

0  000° 

—  0  003 

—  0.006 

—  0.007 

—  0.008 

—  0  008 

—  0.007 

—  0.006 

—  0.004 

—  0.002 
0  000 

0.000° 

+  0.006 

+  0.006 

+  0.007 

+  0.004 

0.000 

—  0  003 

—  0.006 

—  0  007 

—  0  005 

0.000 

corrections  here  given  arc  different 
lose  usually  quoted,  but  it  is  believed  that 
re  more  accurate.  In  the  case  of  the 
en  thermometer,  it  will  be  observed  that 
0  C.  to  50°  C.  the  corrections  are  positive, 
rom  50°  C.  to  100°  C.  they  are  negative. 
er  improbable  this  change  of.  sign  may 

it  is  certain  that  the  differences  between 
dings  of  the  hydrogen  and  nitrogen  ther- 
ers,  as  deduced  from  the  corrections 
ven,  correspond  very  faithfully  with  the 
differences  as  observed  at  the  Interna- 
Bureau  of  Weights  and  Measures  at  Paris. 

to  the  smallness  of  the  variable  part 
correction,  it  is  usualy,  in  writings  upon 
jring  topics  and  upon  thermodynamics 
lly,  to  take  note  only  of  the  large  con- 
erm  that  is  to  be  added,  and  to  treat 
e  temperature  as  though  it  were  identical 
le  temperature  as  read  from  a  constant- 
:  gas  thermometer,  save  for  the  addition 
constant,  273.10°  C.  In  other  words,  if  / 
absolute  temperature  corresponding  to  a 
reading  7  on  the  scale  of  a  gas  ther- 
er,  it  is  customary  to  assume  that 
273.10°,  if  the  thermometer  is  graduated 
Centigrade  plan,  or  /— 7+459.58° ,  if  the 
tion  is  according  to  Fahrenheit, 
dents     of     thermodynamics     are     often 

confused  by  the  introduction  of  the 
f  <<cntropy)) ;  and  while  this  subject  re- 
the  higher  mathematics  for  its  adequate 
ion,  a  few  words  may  be  given  to  it 
When  a  body  whose  state  at  any  given 

is  completely  defined  by  two  independ- 
riables,  undergoes  any  infinitesimal  but 
ble  change  on  account  of  corresponding 
simal  changes  in  the  two  defining  vari- 
it  will,  in  general,  absorb  or  reject  a 
i  infinitesimal  amount  of  heat,  and  it  is 
>  form  a  differential  equation  of  the  first 
and  degree,  which  will  express  the  quan- 
:  heat  that  is  absorbed;  the  expression 
taken  negative,  if  there  is  rejection  of 
nstead   of    absorption.     We   know,    from 


the  theory  of  differential  equations,  that  the 
equation  so  formed  can  always  be  multiplied  by 
some  factor  (the  ^integrating  factor*)  which 
shall  cause  it  to  become  an  exact  differential  of 
some  function  of  the  variables  whose  differ- 
entials it  contains;  but,  so  far  as  pure  mathe- 
matics is  concerned,  it  is  impossible  to  say,  in 
advance,  what  that  integrating  factor  will  be, 
or  what  the  nature  of  the  function  may  prove 
to  be,  of  which  the  modified  expression  is  the 
exact  differential.  By  the  aid  of  the  second 
law  of  thermodynamics,  however,  it  may  be 
shown  that  the  reciprocal  of  the  absolute  tem- 
perature at  which  the  infinitesimal  transforma- 
tion takes  place  is  always  an  integrating  factor 
of  the  differential  equation  in  question.  In 
other  words,  having  written  the  differential  ex- 
pression for  the  quantity  of  heat  absorbed  by 
the  body,  we  know  that  we  only  have  to  divide 
it  by  the  absolute  temperature  of  the  body,  in 
order  to  cause  it  to  become  the  exact  differential 
of  some  function  of  the  variables.  The  function 
whose  existence  is  thus  indicated  is  called  the 
^entropy*  of  the  body,  and  in  the  study  of  ther- 
modynamics this  function  is  a  very  convenient 
thing,  because  its  introduction  simplifies  the 
treatment  of  many  problems.  The  main  diffi- 
culty that  students  experience  in  connection 
with  it  is  the  difficulty  of  assigning  to  aentropy* 
any  precise  physical  significance.  It  is  probably 
better  not  to  try  to  give  any  physical  interpreta- 
tion of  this  sort;  for  it  is  sufficient  for  many 
purposes  merely  to  recognize  the  existence  of 
the  function,  the  very  fact  of  its  existence  sug- 
gesting certain  mathematical  transformations 
which  are  exceedingly  useful.  The  suggestion 
has  sometimes  been  made,  that  it  may  prove  to 
be  possible  to  devise  an  instrument  which  shall 
enable  us  to  measure  the  value  of  the  entropy 
of  a  body  directly,  just  as  a  thermometer  meas- 
ures the  value  of  a  temperature.  If  this  could 
be  done,  the  imagination  of  the  student  of 
thermodynamics  would  doubtless  be  greatly 
assisted;  but  it  does  not  appear  that  the  hope 
of  discovering  an  instrument  of  this  sort  is  at 
all  well  founded. 

In  studying  the  thermodynamic  behavior  of 
a  body,  the  state  of  the  body  is  defined  by  giv- 
ing as  many  of  its  measurable  attributes  as 
may  be  necessary  in  order  to  fix  the  condition 
of  the  body  absolutely.  These  measurable  at- 
tributes are  represented  by  letters,  and  arc  taken 
as  independent  variables.  Then,  by  treating  these 
independent  variables  by  known  mathematical 
methods,  we  can  deduce  certain  conclusions 
with  regard  to  the  behavior  of  the  body  itself. 
Theoretically,  there  is  no  reason  why  the  num- 
ber of  independent  variables  may  not  be<  as 
great  as  we  please;  but  in  all  of  the  more  im- 
portant applications  of  thermodynamics  it  is 
found  to  be  sufficient  to  take  two  independent 
variables.  In  the  case  of  a  gas,  for  example, 
it  is  usually  sufficient  to  take  two  such  vari- 
ables, provided  the  gas  is  in  a  quiescent  con- 
dition and  homogeneous  throughout.  When  the 
possibility  of  internal  motions  is  admitted  or 
the  gas  differs  in  composition  or  in  other  re- 
spects in  its  different  parts,  it  is  necessary  to 
take  more  than  two  variables;  but  these  cases 
will  not  be  considered  in  the  present  article. 
(Gibbs,  in  his  classical  papers  on  the  ( Equilib- 
rium of  Heterogeneous  Substances,*  published 
in  the  'Transactions  of  the  Connecticut  Acad- 
emy of   Sciences >   just   previous   to   1880,  dis- 
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cussed  many  of  t lie  problems  lhat  arise  when 
the  composition  of  the  substance  under  con- 
fidential! departs  from  uniformity  and  homo- 
geneily  in  any  respect).  Some  latitude  is  per- 
missible as  to  the  variables  lhal  arc  selected 
for  representing  'he  state  of  the  pas,  tint  for 
the  present  we  shall  consider  ihe  stale  as  licing 
thoroughly  defined  when  we  know  the  pressure, 
/'.  that  it  exerts  upon  each  unit  of  area  of  the 
wall  of  its  containing  vessel  and  also  the  vol- 
ume, V,  occupied  by  each  unit  of  its  mass. 
Other  attributes  of  the  gas  may  indeed  vary,  as 
v-.cllasP:,nd  I ■;  hut  if  i>  and  V  are  really  suffi- 
cient (o  define  the  state  of  the  gas  completely, 
then  these  other  attributes  that  are  capable,  of 
variation  ai  ihe  fame  time  must  all  l-c  ex- 
press t  hi  c  as  functions  of  the  two  variables  P 
and  V.  The  temperature  of  the  gas  is  one  of 
ihe  mosl  notable  physical  attributes  which  is 
capable  of  variation;  and  it  follows  that  there 
must  be  a  relation  connecting  ihe  temperature, 
7".  with  the  variables  /'  and  V.  This  equation, 
which  is  called  the  "eharac (eristic  equation"  or 
sometimes  the  "elastic  equation."  may  lit  writ- 
ten, tentatively,  in  the  general  form  T^ 
/-'(/',  V).  While  we  know  that  an  equation  of 
rhis  nature  must  exist,  we  do  not  know  the 
exact  form  of  ihe  function  /•"  for  any  actual 
substance.  For  Rases,  however,  we  know  its 
approximate  form,  throughout  certain  ranges  of 
the  variables  P  and  V.  RoIkjm  Boyle  showed 
lhat  so  Ions  as  the  temperature  of  the  pis  is 
kept  constant  and  the  gas  is  not  too  highly 
comprcsscd  nor  too  near  to  its  point  of  lique- 
faction, the  volume  varies  very  nearly  as  the 
reciprocal  of  the  pressure,  and  Charles  discov- 
ered (to  express  il  in  modem  language)  lhat 
so  long  as  the  pressure  upon  the  gas  remains 
constant,  the  volume  is  nearly  proportional  to 
the  absolute  temperature.  Taking  these  two 
laws  into  account,  it  is  evident  that  the  form 
of  the  function  /■'  must  be  such  lhat,  for  such 
values  of  the  variables  /'  and  I"  as  prevail  un- 
der the  conditions  in  which  the  laws  ol  Boyle 
and  Charles  arc  nearly  true,  We  must  have 
HI 

T  =  kPV,  or  P-= ; 

V 
T  Iving  the  absolute  temperature  and  k  and  li 
being  constants   whose  values  are  to  be  deter- 
mined by  experiment.    For  many  practi 
wises,  this  relation  between  /'.  I'  and  T  is  sui 
cicnlly   exact.     When    the   gas   is   highly   cot 
pressed,   however,   or   when    it    is   near   to   i 
point  of  liquefaction,  the  foregoing  equation 
found  to  depart  very'  materially  from  ihe  fat 
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lid  volume,  and  -licit  equation^  haw  Wn'eive 
y   Kankine.   Van   dcr   \Va:.k  Clai.sius.   Sarra 


dor  Waal-  ha«  1 


in  the  ihrnnndyuarr 


slants.     If  a  and  b  are  both  irro.  this  > 
reduces  to  the  form  previously  given, 
same  is  true  if  !'  is  very  large  indeed 
if  the  gas  is  very  rare),  since  in  that 
effects  of  the  small  constants  a  and  b 
ligihlc.    If  we  assign  to   T  any  conn 
that  wc  please,  we  may,  from  Van  dn 
equation,   trace   all    the   possible    relation 
/'   and   V  can   have,   at    this  one 
That  is,  when  a,  b  and  K  are  kno»u,  — 
have  assigned  a  fixed  arbitrary  value  id  7 
may   then   select   any   numlier  of   vail 
and  compute  the  value  of   /'  that  Li>>IBp 
to  each  otic  of  them.    If  we  plot  the  valw 
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Fii..  1.— Isuthenmta  ol  Van  dcr  Willi'  Equii 

computed,  by  laying  off  horizontal  distant 
represent  the  values  of  I',  and  vertical  djst; 
to  represent  the  corresponding  values  of  I 
shall  obtain  a  scries  of  points  represent! 
various   states,  thai   the  gas   is   capable  v 
suming,  while  7"  keeps  its  fixed  value,  ai 
we  make  the  calculated  points  numerous  a* 
we   may   draw    through    them    a    curved 
which  may  he  taken  to  represent  the  cot 
scries  of   stales  through  which  the  gas  p 
as   the   pressure   is   continuously   varied. 
the   temperature   remains  constant.     Such 
arc  called  "isoihcrmals,*  on  account  of  the 
nancy  of   the  temperature  along  them 
era!  such  lines,  as  computed   for  as  mam 
ferent  values  of  T  from  Van  der  Waal*'' 
lion,  are  shown  in  Fig.  1.    If  the  t 
high    (as  at   7".),  the  isothermal   ....< 
indistinguishable  in  form  from  the  cor. 
iiig  line  as  computed  from  the  clastic 
of  Boyle  and  Charles.    If.  on  the  oil 
the   temperature  is  sufficiently   low,   u 
raled    al    T,.    the   isothermal    line    will 
Vi  ry  different   shape.    To  trace  the  si: 
of  ibis  shape,  let  us  begin  at  the  right 
of  the   isothermal   7\,  and   see   whs- 
v  hen  the  pressure  upon  the  gas  is  Cj 
increased.    As  the  pressure  grows  k 
vcltimc  of  tlit  gas  diminishes;  hot 
notable  change  of  any   other  sort   u..       ' 
tain  point  A   is  reached.    When  this 
attained,   any   attempt   to    further   in* 
pressure  merely  results  in  the  cot 
a  pan  of  the  gas;  the  pressure  re™ 
slant  fas  indicated  by  the  horizontal  t 
until,  at  I',  the  gas  is  entirely  eon 
the  liquid  form.    Further  application  u<  i- 
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causes  but  a  slight  reduction  of  volume'] 
t  which  is  indicated  by  the  steepness  of 
jothermal  line  above  B.  We  have  here 
bed  what  actually  happens  when  the  gas 
mpressed  along  the  isothermal  7V,  but 
list  be  noted  that  the  plot  of  this 
:rmal  from  Van  dcr  Waals'  equation  does 
ive  a  straight  part,  ADB,  but  a  reversed 

between  A  and  B,  as  indicated  by  the 
I  line.  If  we  could  actually  make  the  gas 
v  this  dotted  line,  we  could  cause  it  to 
from  the  gaseous  condition  into  the  liquid 
tion,  without  any  discontinuity  in  state; 
s,  in  such  a  manner  that  it  would  never 
irtly  liquid  and  partly  gaseous,  and  so 
we  should  not  be  able  to  see  when  the 
rsion    from  one   state  to   the  other  took 

It  can  be  shown,  however,  that  the  states 
te  gas  which  correspond  to  the  dotted 
Df  the  isothermal  are  essentially  unstable, 
it  the  attempt  to  make  the  gas  follow  the 
i  portion  of  the  theoretical  isothermal  is 
rying  to  balance  a  pyramid  upon  its  point, 
line  ADB  which  the  gas  actually  follows 
eference  to  the  double  loop,  is  in  such  a 
on  that  the  areas  of  the  two  shaded  loops 
qual,  as  was  first  shown  by  Maxwell.  A 
>n  of  the  dotted  loops  in  the  immediate 
ty  of  A  and  B  can  be  actually  realized 
e  laboratory,  by  careful  experiment;  but 


often  convenient,  however,  to  assume  the  ex- 
istence of  a  gas  of  this  sort,  for  the  purpose  of 
illustrating  general  principles,  or  of  obtaining 
approximate  solutions  of  thermodynamical 
problems;  and  the  ideal  (but  non-existent)  gas 
which  fulfils  the  relation  of  Boyle  and  Charles 
absolutely  and  under  all  circumstances  is  com- 
monly called  a  "perfect  gas,"  though  aideal  gas" 
would  appear  to  be  a  preferable  name.  In  ap- 
plying the  conception  of  a  perfect  gas,  it  is 
customary  to  assume  the  further  condition  that 
when  a  gas  of  this  sort  changes  its  volume  at 
constant  temperature,  the  heat  that  it  absorbs  is 
exactly  equivalent  to  the  external  work  that  the 
gas  does,  in  expanding  against  the  external 
pressure  that  the  containing  vessel  exerts  upon 
it.  In  other  words,  it  is  customary  to  assume 
that  the  perfect  gas,  in  addition  to  obeying  the 
laws  of  Boyle  and  Charles  perfectly,  is  also  so 
constituted  that  its  internal  energy  depends  upon 
nothing  but  the  temperature  of  the  gas.  The 
characteristic  equations  of  Van  der  Waals  and 
others  are  decided  improvements  upon  the 
equation  of  Boyle  and  Charles,  and  they  repre- 
sent, very  well,  the  nature  of  the  phenomena 
that  occur  in  a  gas  in  the  vicinity  of  the  critical 
point.  None  of  them  takes  any  account,  how- 
ever, of  the  fact  that  a  body  is  capable  of  ex- 
isting in  the  solid  state,  as  well  as  in  the  liquid 
and  gaseous  states;  and  the  first  characteristic 


to 

us 


M E     F 


N 


VOLUME 


Fig.  2. 


VOU/ME: 


B 

ul 

A 

JL 

tt 

l 

^i 

H 

4X 

■ 

Fig.  3. 


VOLUME, 

Fig.  4. 


istability  speedily  becomes  too  marked  to 
t  of  the  experiments  being  carried  far. 
mperatures  intermediate  between  7\  and 
e  isothermals  have  a  character  intermedi- 
>etween  those  shown  for  those  tem- 
lres.  As  we  proceed  upward  from  Ti, 
ops  on  the  isothermals  grow  less  and  less 
unced,  as  is  indicated  by  the  partial, 
1  isothermal,  and  wc  presently  arrive  at 
•articular  isothermal,  7%,  where  the  loops 
ease  to  exist.  At  any  temperature  higher 
T*  it  is,  therefore,  impossible  to  liquefy 
is  by  the  application  of  any  pressure  what- 
no  matter  how  great.  Hence  the  tempera- 
fa  is  the  ^critical  temperature})  of  the  gas. 
Critical  Point).  There  is  one  point  on 
rritical  isothermal  (marked  ((C.  P?y),  at 
i  the  isothermal  is  precisely  horizontal  and 
;  it  also  has  a  point  of  inflection;  and  this 
corresponds  to  the  critical  point  of  the 
its  temperature  being  the  critical  tempera- 
its  volume  the  critical  volume  and  its 
jre  the  critical  pressure. 
though  gases  obey  the  characteristic  equa- 
of  Boyle  and  Charles  very  closely  when 
are  not  too  highly  compressed  and  not  too 
to  condensation,  there  is  no  gas  which 
it  rigorously  under  all  conditions.     It  is 


equation  complete  enough  to  take  the  solid  state 
into  account  also,  has  yet  to  be  proposed. 

When  a  body  passes  from  one  condition  of 
pressure  and  density  to  another,  it  either  ab- 
sorbs or  emits  heat,  unless  certain  special  condi- 
tions are  fulfilled.  To  avoid  circumlocution, 
we  may  speak  of  it  as  always  "absorbing"  heat ; 
the  emission  of  heat  being  considered  to  be 
merely  a  case  of  negative  absorption.  Suppose, 
for  example,  that  a  body  is  in  the  state  corre- 
sponding to  A,  in  Fig.  2;  and  for  definiteness  let 
us  suppose  that  the  body  under  consideration  is 
a  gas,  although  the  reasoning  will  apply  equally 
well  to  a  liquid  or  to  a  homogeneous,  isotropic 
solid.  The  height  of  A  above  the  horizontal 
reference  line  then  represents,  on  some  con- 
venient scale,  the  pressure  to  which  each  unit 
of  the  bounding  surface  of  the  gas  is  exposed ; 
and  the  distance  of  A  from  the  vertical  refer- 
ence line  at  the  left  corresponds,  upon  some 
other  convenient  scale,  to  the  volume  occupied 
by  a  unit  mass  of  the  gas.  Now  if  the  gas  be 
caused  to  pass  from  the  condition  represented 
by  A  to  that  which  is  represented  by  B,  by  pass- 
ing through  all  the  intermediate  conditions  that 
are  represented  by  the  points  that  are  intermedi- 
ate to  A  and  B  on  the  line  ACB,  the  gas  is  said 
to  pass  from  the  state  A  to  the  state  B  along 
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the  "path1*  ACB.  In  genera*  a  change  of  this 
sort  wilt  be  accompanied  by  an  absorption  of 
heat;  the  heat  which  is  absorbed  being  partly 
expended  in  increasing  the  internal  energy  of 
the  gas,  and  partly  in  the  performance  of  ex- 
ternal work.  It  is  a  consequence  of  the  first  law 
of  thermodynamics  that  the  change  in  the  in- 
ternal energy  of  the  gas  is  entirely  independent 
of  the  shape  of  the  path  ACB,  and  depends  only 
upon  the  positions  01  the  points  A  and  B.  That 
portion  of  the  absorbed  heat  which  goes  to 
increase  the  internal  energy  of  the  gas,  there- 
fore, depends  upon  nothing  hut  the  positions  of 
A  and  B.  The  case  is  different,  however,  with 
that  portion  of  the  absorbed  heat  which  is  con- 
sumed in  the  performance  of  external  work. 
Consider,  for  example,  the  state  of  the  gas  at 
the  point  C.  The  pressure  upon  the  gas,  per 
unit  of  area  of  the  containing  vessel,  is  repre- 
sented by  the  vertical  line  Cli;  and  when  the 
volume  of  the  gas  increases  by  the  slight 
amount  LI\  the  external  work  that  the  gas  does 
is  represented  by  the  product  of  the  pressure 
and  the  increase  in  volume;  that  is,  it  is  repre- 
sented by  the  area  of  the  little  rectangle  CIUE. 
We  may  regard  the  area  ACBXM  as  made  up 
of  an  infinite  number  of  infinitesimal  rectangles, 
each  of  which  is  t\  pilled  by  the  little  rectangle 
that  is  shown;  and  hence  it  follows  that  the 
total  quantity  of  external  work  done  by  the  gas 
as  it  passes  from  the  condition  A  to  the  condi- 
tion B.  along  the  path  ACB.  is  represented  by 
the  area  included  between  the  curve  ACB  and 
the  straight  lines  AM,  MX  and  XB.  Oh\iousIy 
this  area  depends  upon  the  form  of  the  path 
ACB;  and  hence  the  external  work  that  is  done 
by  the  gas  also  depends  upon  the  form  of  that 
path,  and  so  also  does  that  pari  of  the  heat 
absorbed  along  ACB,  which  is  cousumt  d  in  per- 
forming this  work. 

When  a  gas  (or  other  body)  describes  a 
closed  path,  such  ;h  is  shown  in  Fig.  J,  and 
returns  finally  to  its  original  state,  then  the 
internal  energy  of  the  gas  a  No  returns  to  it> 
original  value;  and  the  total  quantity  of  heat 
that  is  absorbed  by  the  gas  during  its  passage 
around  the  closed  path  is  therefore  represented 
mtirelv  by  the  external  work  that  the  gas  does. 
That  is,  it  is  represented  by  the  area  of  the 
closed  path,  as  shown  shaded  in  l;ig.  3.  A 
closed  path  of  this  sort  is  called  a  "cycle,0  and 
the  consideration  of  c\cle>  of  various  kinds  is 
very  important  in  many  branches  of  thcrmo- 
dyuainical  reasoning.  It  AB  and  />(".  in  Fig.  X 
represent  isothermal  lines,  ami  AP  and  BC 
rcpresuii  adiabatic  lines  (that  is,  lines  along 
which  there  is  no  absorption  or  rejection  of  heat 
by  the  ga>).  then  the  c\de  ABC/K-i  is  called 
a  'Carnot  cycle."  because  it  is  the  kind  of  a 
cycle  that  I  arnot  imagined  his  ideal,  reversible 
engine  to  describe.  (Sie  1 'arum's  principle, 
enunciated  in  the  earlier  part  of  ibis  article). 

When  a  «as  is  heated  from  a  temperature 
Ti  to  another  Umpi  rature  /  -m  the  quantity  of 
In  at  absorbed  in  the  process  will  depend  upon 
the  piei-j-e  way  in  which  :he  passage  from  one 
of  tin -r  ■empcr.tMirc-  t"  the  other  is  effected. 
Thi-  !e*  A.  in  l*i^'  1.  reprtscni  "he  initial  state 
of  the  kM",  and  :e!  the  curved  hues.  /\  and  7  .. 
repi'e*«T'  'he  ■  ^ « - '. 1 1 1  i  :raU  corresjxitidi'U'  to  ihe 
•impi  ravires  7  ■  and  /  ..  If  we  caii-i-  \u  lm*  to 
p.i-*  vom  tlu  i-u'li,  t- - 1 1 . i ]  7"i  to  the  isothermal 
/".  a!--:  *:  "lie  h-  n/on:.«|  li-re  ./('.  we  are  heating 
the    kM*    whih    i:-    pte-^ire   remains   constant; 


and  if  we  cause  it  to  pass  from  7\  :o  7% 
the  vertical  line  AB.  we  are  heat  ins  it  i 
volume  remains  constant.     If  the  dirt 
temperature  between  7\  and  T*  i*  one  « 
and  the  mass  of  the  gas  is  (as  we  have ; 
assumed)   unity,  then  the  quantity  ui 
sorbed  along  AB  is  the  "specific  heat  ai 
stant  volume/  and  the  quantity  absorbed  a 
AC  is  the  "specific  heat  at  constant  p 
That  these  two  specific  heats  are  rcallv 
will  he  evident  from  the  tact   (1)  t 
ternal  energy  of  the  gas  in  the  statt?  a  «i 
are  not  necessarily  the  same,  unless  the  j 
"perfect  gas";  and  also  from  the  fact  (-/ 
the  heat  that  is  absorbed  along  the  path  AC 
to  be  partially  expended  in  doing  the  exit 
work   represented   by   the   shaded  area;  i 
along  the  path  AB  there  is  no  external 
done. 

The  fact  that  in  an  ideal  reversible  1 
gine  the  efficiency  does  not  depend  at  an 
the  nature  of  the  substance  whose  cxpai 
does  the  work,  is  sometime*  hard  for  lb 
g inner  in  therm odyna mi cal  reasoning  to  w 
stand,  for  the  reason  that  objections  occi 
him  which  appear  to  controvert  the  p 
and  to  be  themselves  unanswerable,     luc 
an  answer,  however,  to  every  objection  t 
be  urged.     One  of  the  commonest  of  I 
culties   is   this:    In   a   steam   engine,  w«» 
pumped  into  the  boiler,  and  is  then  cvapo 
by  the  expenditure  of  a  large  amount  of 
The  steam  is  next  passed  to  the  cvlinder  o 
engine  and  expanded,  after  which  it  is  rt 
into  the  condenser  and  re-converted  into  i 
The  quantity  of  heat  which  is  expended 
the  water  in  merely  converting  it   into 
(and  which   is  known   as   the    "latent  1 
vaporization")    appears   to   be    wasted  iu 
measure,  because  the  greater  part  of  it 
converted  into  mechanical  energy  by  the  u 
but  is  merely  rejected  into  the  condenser. 
giues  have  been  designed  and  built,  in  i 
the  water  that  is  commonly  used  is  rcplao 
some   other   liquid    (such   as    ether   or  a 
disulphide)    which  has  a   much   smaller 
heat  of  vaporization,  in  the  belief  that 
parent ly  large  source  of  loss  could  be  a«u 
but  such  engines  have  invariably  proved 
pointing,  anv  trifling  superiority  thai        f 
have  shown  from  time  to  time  being  aimt* 
to  other  causes  than  the  smaller  latent 
vaporization  of  the  working  fluid.     The  n 
for  this  is,   that   there  is  an   intimate  r 
between  the  pressure  of  a  saturated  vapu 
given  temperature,  and  the  latent  heat  of  * 
ization  of  the  liquid.    This  relation  is  s* 
known  as  the  "second  thermodynamic  ■< 
and  sometimes  as  "t/lapeyron's  equation.  - 
elucidation  of  this  matter  requires  a  1 
of  the  infinhesimal  calculus,  and  rcfei      x 
be    made    for    it    to    the    standard    •«< 
thermodynamics.     Much  nf  the  practi       « 
menial    work    that    has   been   done   ~yi 
In  it -air  engine  has  probably  been  inspired  k 
ranee  of  the  existence,  or  at   least  of 
nificaiuv.  of   this  "second  thermodyn 
!»oii  "    See  Hkat;  Specific  Hkat;"T« 
!»■*:    Tmi.-MoMi.rnY:   Gasks.    Kixftic    t 
oi ■■;  aid  other  similar  articles   in  this 
pedia 
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.  THERMO-ELECTRICITY.  If  an  elec- 
trical circuit  is  constructed  partly  of  one  metal 
and  partly  of  another,  and  one  of  the  points  of 
junction  between  the  dissimilar  metals  is  heated 
while  the  other  is  kept  cool,  a  current  of  elec- 
tricity will  be  caused  to  flow  in  the  circuit. 
This  fundamental  fact  was  discovered  by  See- 
beck  in  1821.  The  electricity  thus  generated 
is  not  in  any  wise  different  from  that  which 
is  generated  by  an  ordinary  galvanic  battery; 
but  on  account  of  its  mode  of  production  it  is 
called  "thermo-electricity.*  The  electromotive 
force  that  is  set  up  in  a  circuit  under  the  cir- 
cumstances here  described  is  always  quite  small, 
and  its  intensity  defends  (1)  upon  the  nature 
of  the  metals  of  which  the  circuit  is  composed, 
(2)  upon  the  difference  in  temperature  between 
the  two  junctions  where  the  dissimilar  metals 
come  together  and  (3)  upon  the  average  tem- 
perature of  these  junctions.  For  the  sake  of 
aefinitencss,  let  the  two  metals  of  which  the 
circuit  is  composed  be  designated  by  the  letters 
X  and  Y.  The  phenomena  of  thermo-electricity 
may  then  be  described  in  the  following  mathe- 
matical language :  It  is  known  from  experiment 
that  when  the  two  metals  X  and  Y  are  brought 
together  so  that  their  point  of  contact  has  the 
temperature  Tt  an  electromotive  force  exists  be- 
tween the  two,  which  tends  to  send  a  current 
(say)  from  A'  into  Y ;  and  it  is  also  known 
that  the  magnitude  of  this  electromotive  force 
can  be  expressed  as  a  parabolic  function  of  the 
temperature,  T.  Thus  if  E  is  the  electromotive 
force  in  question,  the  facts  of  experiment  can 
be  adequately  expressed  by  a  relation  of  the 
form  E  —  a  +  bT+cT*\  where  a,  b  and  c 
are  constants  whose  values  depend  upon  the 
natures  of  the  metals  X  and  Y.  In  the  actual 
circuit  there  are  necessarily  two  junctions  across 
which  electromotive  forces  of  this  character 
exist.  Let  the  temperatures  of  these  junctions 
be  respectively  7\  and  Tt.  Then  the  foregoing 
formula  shows  that  across  the  junction  whose 
temperature  is  7\  there  is  an  electromotive 
force  of  intensity,  Ei  =  a-h-  bTt+  cT*lt  tending 
to  send  a  current  from  X  into  Y;  and  across 
the  junction  whose  temperature  is  T*  there  is 
a  similar  electromofive  force  of  intensity 

£2  =  a  +  &ra  +  cTt 

also  tending  to  send  a  current  from  X  into  Y. 
These  electromotive  forces  being  opposed  to 
each  other,  so  far  as  the  production  of  a  current 
around  the  circuit  is  concerned,  the  effective 
electromotive  force  around  the  circuit  is  the 
difference  between  Ei  and  £a;  and  if  we  denote 
this  effective  electromotive  force  by  the  letter 
F,  we  have 

F  =  E*—E^b(T*—T>)  +  rCTJ-rj), 

F=  (7,—  7\)  [b  +  c(T,+  Tt)]. 

From  this  last  equation  it  is  evident  that  so 
long  as  the  average  temperature  of  the  two 
junctions  is  constant  (or,  in  other  words,  so 
long  as  Tj  +  7\  is  constant),  the  electromotive 


force  will  be  proportional  to  the  difference  in 
temperature  between  the  two  junctions.  But  it 
is  also  evident  that  when  the  average  tem- 
perature of  the  two  junctions  is  such  that  the 
relation 

b  +  c(T2  +  T.)«0 

is  fulfilled  (or,  in  other  words,  when  the  aver- 
age temperature  of  the  two  junptions  is  numer- 
ically equal  to  —  b/2c),  there  will  be  no  ther- 
mo-elcctromotive  force  in  the  circuit  (and, 
therefore,  no  current),  no  matter  what  the 
difference  in  temperature  between  the  two 
junctions  may  be.  This  average  temperature, 
for  which  there  is  no  thermo-electric  effect  in 
a  circuit,  has  a  definite  value  for  every  pair  of 
metals,  and  is  known  as  the  ^neutral  tem- 
perature® for  that  pair.  The  values  of  the 
constants  b  and  c,  in  the  foregoing  formulae, 
could  be  determined  experimentally,  and 
recorded  in  tabular  form  for  various  pairs  of 
metals.  It  is  usual,  however,  to  record  the 
experimental  data  in  a  somewhat  different  man- 
ner, as  we  proceed  to  explain.  If  the  average 
of  the  two  temperatures  7\  and  T3  be  denoted 
by  To,  then  the  formula  for  the  effective  elec- 
tromotive force,  F,  may  be  written 

F— (Ti— TO  (b  +  2cTo). 

The  constants  b  and  c  refer,  it  will  be  un- 
derstood, to  a  particular  pair  of  metals;  but  it 
is  found  that  their  values  can  be  satisfactorily 
represented  as  the  differences  between  constants 
which  can  be  stated  for  the  two  metals  sep- 
arately. Thus  b  can  be  expressed  in  the  form 
b  —  B'  —  B"  and  2c  can  be  expressed  in 
the  form  2c  =  C  —  C;  B'  and  C  being 
constants  whose  values  depend  solely  upon 
the  metal  X,  and  B"  and  C"  being  constants 
whose  values  depend,  in  a  similar  manner, 
solely  upon  the  metal  Y.  The  expression  for 
the  effective  electromotive  force  F  can,  there- 
fore, be  written  thus : 

F<=(T,—Tx)    [(£'—£")   +   (C— C")  TJ. 

The  values  of  the  constants  B  and  C  for  the 
different  metals  vary  somewhat  with  the  phys- 
ical conditions  of  the  metals;  but  the  data 
given  in  the  accompanying  table  will  show  the 
general  nature  of  these  constants,  and  will  also 
suffice  to  represent,  with  some  degree  of  ap- 
proximation, the  actual  magnitude  of  the  ther- 
mo-electric effects  that  may  be  expected  from 
circuits  composed  of  the  metals  there  repre- 
sented. In  applying  this  table,  temperatures 
are  supposed  to  be  expressed  on  the  ordinary 
Centigrade  scale,  which  defines  the  freezing 
point  of  water  to  be  0°,  and  the  boiling  point 
to  be  100° ;  and  the  results  are  expressed  in 
hundred-millionths  of  a  volt,  so  that  to  re- 
duce them  to  volts  it  is  necessary  to  divide 
them  by  100,000,000. 

To  illustrate  the  use  of  this  table,  let  us 
compute  the  electromotive  force  of  a  circuit 
composed  of  iron  and  copper,  when  one  of  the 
junctions  is  kept  at  0°  G,  and  the  other  at 
100°  C  For  iron  we  have  £=-+1734  and 
C  =  —4.87 ;  and  for  copper  we  have  B  =■  +  136 
and  C  —  -f  0.95.  Hence  we  see  that  for  this 
pair  of  metals  />*=  +  1734—  136s  +  1598,  and 
2r  =  ~-4.87  —  0.95  "=  —  5.82.  The  thermo-elec- 
tromotive  force  in  the  circuit  is  therefore, 

F=(r,  — 7\)    (1593  —  5.82ro). 

But  we  have  assumed  that  r«=100°  and  74  = 
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0°;  hence  T»—  7\  =  100.  and  T.=50°.  and  we 
have  F  —  100(1598  —  5.82  X  50)  =  130,700.  Di- 
viding this  by  100,000,000  to  reduce  it  to  volts, 
the  final  conclusion  is,  that  a  thermo-electric 
couple  of  the  kind  described  will  give  an  elec- 
tromotive force  of  about  0.00131  of  a  volt  (in 
found  numbers).  To  find  the  *ncutral  point* 
of  an  iron-copper  couple,  we  merely  have  to  set 
the  expression  1598  —  5.827.  equal  to  zero,  and 
solve  the  equation  for  7Y  Proceeding:  in  this 
manner,  wc  find  that  the  desired  neutral  tem- 
perature is  274°  C. 

Thermo-electric  Constants  of  Metals. 


MKTAL 


Iron 

Steel 

Soft  platinum . 
Hard  pUtinam 
Magnesium  . . 
German  nlver. 

Zinc 

Silver 

Gold 

B2T::::::: 

Tin    

Aluminum .  . . . 


B 

+ 

1734 

+ 

1139 

— 

61 

+ 

260 

+ 

244 

1207 

+ 

234 

+ 

214 

+ 

283 

+ 

136 

0 

— 

43 

— 

77 

—  4.87 

—  3.28 

—  1.10 

—  0.75 

—  0.95 
5.12 
2.40 
1.50 
1.02 
0.95 
0.00 
0  55 
0  39 


+ 
+ 
+ 
+ 


+ 
+ 


Nickel  is  not  included  in  the  foregoing  taMc, 
because  its  l>chavior  is  anomalous.  From  —  18* 
C  to  175°  C.  its  constants  are  i*=  —  2204  and 
C** — 5.12;  but  a  short  distance  above  175°  C. 
their  values  change  profoundly,  so  that  between 
250°  C.  and  310°  C  we  have  B  ~=  —8449  and 
C=  4-24.1.  Above  340°  C.  wc  have,  for  this 
metal,  the  values  £M  —  307  and  C  —  —  5.12. 
Antimony  and  bismuth  are  commonly  used  as 
the  two  metals  in  experimental  thermo-electric 
circuits,  since  they  yield  an  electromotive  force 
which  is  larger  than  is  obtainable  under  similar 
conditions  by  other  metallic  pairs.  The  thermo- 
electric constants  of  antimony  and  bismuth  do 
not  appear  to  have  been  determined  with  pre- 
cision, however.  When  the  average  tempera- 
ture of  the  two  junctions  (7«)  is  about  20°  C, 
the  values  of  B  +  CT»  are  approximately  as 
follows:  Bismuth,  pressed  commercial  wire, 
—  9700;  bismuth,  pure  pressed  wire,  — 8900; 
bismuth  crystal,  axially, —  6500;  bismuth  crys- 
tal, equatorially.  — 4500.  Antimony,  pressed 
commercial  wire,  +  600 ;  antimony,  pure  pressed 
wire,  ■+■  280;  antimony  crystal,  axially.  +  2260; 
cntimony  crystal*  equatorially,  +  2640. 

When  a  thermo-electric  couple  is  generating 
an  electrical  current,  heat  is  absorbed  at  the  hot 
junction,  and  given  out  at  the  cold  otic.  If  an 
electric  current  is  caused  to  How  across  the 
junction  of  any  two  dissimilar  metals,  heat  is 
cither  evolved  or  absorbed  at  the  junction ;  and 
if  an  evolution  of  heat  is  observed  when  the 
current  flows  across  from  the  metal  X  to  the 
metal  Y.  there  will  be  an  absorption  of  heat 
when  the  current  is  made  to  flow  from  Y  to  A*. 
This  phenomenon,  which  was  discovered  by 
Peltier,  is  known  as  the  "Peltier  effect.*  Lord 
Kelvin  showed  that  in  a  thermo-electric  circuit 
the  reversible  heat  effects  are  not  con  fined  to 
the  junction^  themselves  He  showed,  in  fact, 
that  uhen  an  electrical  current  is  caused  to 
flow  t lire mgh  a  wire  that  i*  locally  heated  by  a 
gas   flame  or  otherwise,   the  current   tends  to 


cause  a  displacement,  along  the  length  of  tat 
wire,  of  the  point  of  maximum  tempentaic. 
The  effect  may  be  illustrated  by  thinkinf  of 
the  wire  as  a  tube  conveying  a  stream  of  mm 
real  fluid ;  the  fluid  taking  up  more  or  less  of 
the  heat,  and  carrying  it  along  in  such  a  way 
as  to  shift  the  point  at  which  the  temperature 
is   greatest.    The   analogy   is   imperfecj.  how- 
ever, because  in  the  case  of  electricity  the  heat 
travels  with  the  current  in  some  metal*,  and 
against  it  in  others.    This  phenomenon  (which 
is  known  as  the  "Thomson  effect*)  has  an  im- 
portant  bearing  upon   the   theory  of  thenae- 
electricity.   because   in  a  the rmo- electrical  cir- 
cuit the  temperature  is  necessarily  variable  from 
point  to  point  and,  therefore,   the  "Thomson 
effect*   may    (and   in    fact    does)    modify  tat 
phenomena   considerably.    The    effect    is   zero 
in   lead,  but   in   nearly  every  conductor  it  is 
quite     sensible.      The     consequences     of    the 
"Thomson  effect*  are  discussed  in  two  papers 
in  the  first  volume  of  Lord  Kelvin's  'Mathe- 
matical and  Physical  Papers.' 

When  a  circuit  contains  several  thenuo- 
electric  couples,  with  their  successive  jiincnoai 
alternately  heated  and  cooled,  the  total  electro- 
motive force  that  is  produced  is  sensibly  eqol 
to  the  sum  of  all  the  electromotive  forces  Oat 
the  several  couples  would  produce,  if  each  ex- 
isted separately.  Advantage  is  taken  of  tho 
fact  in  the  instrument  known  as  the  •thermo- 
pile,* which  consists  of  a  series  of  small  ban 
of  antimony  and  bismuth  (often  about  25 
pairs  altogether),  disposed  side  by  side  so  as  to 
form  an  approximate  cube  and  insulated  fraei 
one  another  by  strips  of  paper  or  other  aoa- 
conductor.  These  bars  are  soldered  together  at 
the  ends  so  that  a  current,  in  order  to  travene 
the  system,  must  pass  back  and  forth  throats 
alternate  bars  of  bismuth  and  of  antimony;  the 
passage  of  the  current  from  bismuth  into  aati- 
mony  being  always  effected  (let  us  say)  at  the 
right  hand  end  of  the  little  pile  of  bars,  vtfe 
the  passage  from  antimony  into  bismuth  is 
always  effected  at  the  left  hand  end.  The  two 
free  ends  of  the  the r mo-pile  being  connected  Iff 
a  wire,  a  current  of  electricity  flows  throat* 
the  circuit  so  formed,  when  either  of  the  sat- 
faces  containing  the  soldered  junctions  » 
warmed,  while  the  opposite  one  is  kept  cool 
This  instrument  is  used  to  a  considerable  ex- 
tent for  the  detection  and  even  for  the  approxi- 
mate estimation  of  radiant  heat;  the  curreat 
that  it  prodtices  and  which  is  measured  by  a 
delicate  galvanometer  in  the  external  part  of 
the  circuit  being  taken  ao  the  index  of  the 
amount  <>f  the  radiation.  (Consult  Trodal. 
'Contributions  to  Molecular  Physics  Sa  the 
Domain  of  Radiant  Heat').  The  thuimi  ait 
was  invented  by  Xohili,  but  it  was  so  grcatfe 
impiovcd  by  Melloni  that  it  is  cxxmnofiry  cioeV 
itcd  to  him. 

Many  attempts  have  been  made  to  cueuuafl 
a  thermo-electric  combination  that  would  ykM 
a  current  of  electricitv  intense  enough  to  be  of 
commercial  utility;  but  while  such  at 
have  been  partially  successful,  there  is  no 
n-asiui  to  suppose  that  thermo-electric 
inis  will  ever  be  of  much  practical  value.  The 
ditVicuIties  are  partly  structural  and  partly  the* 
nrotical.  In  order  to  realize  any  considerate! 
electromotive  force,  the  number  of 
must  be  large;  and  the  experience 
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that  a  complicated  thermo-pile  is  not 
ly  durable.  Even  if  this  objection 
>vercome,    there    remains    the   serious 

there  are  theoretical  reasons,  based 
tnodynamics  (q.w),  for  believing  that 
:ncy  of  the  thermo-pile,  as  an  instru- 

converting  heat  energy  into  clectri- 
y,  can  never  be  high.     In  a  particular 

was  investigated  by  Lord  Raylcigh, 
mum  possible  efficiency  was  found  to 

cent;  and  it  is  not  likely  that  an 
materially  greater  than  this  will  ever 
ly  attained  with  a  thermo-pile  that 
enough  and  durable  enough  to  be  of 
al  value. 

Allan  D.  Risteen, 
of  Technical  Research,  The  Travelers 
ice  Company,  Hartford,  Conn. 

&MOGRAPH  (Greek,  «heat-writing»), 
m  of  self -registering  thermometer 
r  which  an  automatic  record  of  varia- 
temperaturc  is  kept.  Many  different 
hermograph  have  been  made,  of  which 
wing  may  be  especially  noted:  (1) 
phic  thermographs,  in  which  the  posi- 
le  mercury  thread  in  an  ordinary  ther- 
is  photographed  upon  a  moving  scn- 
i,  either  continuously  or  at  short  in- 
f  time;  the  moving  sensitive  film  be- 
lted by  clockwork,  so  that  the  time 
any  given  impression  was  made  can 
determined.  (2)  Metallic-strip  thermo- 
i  which  a  recording  pen  is  actuated  by 
f  metal  composed  of  two  substances 
ing  expansibility,   riveted  or  soldered 

When  a  strip  of  this  kind  is  heated, 
s  sides  expands  more  than  the  other, 
esult  is  that  the  strip  becomes  curved 
lount  which  serves  as  a  measure  of 
erature   to   which   the   strip  has  been 

The  pen  which  makes  the  record 
idially  on  a  disc  of  paper  which  is 
>  revolve  at  a  steady  rate  by  means 
work.  (3)  Electric-contact  therrho- 
i  which  a  tine  platinum  wire  is  caused 
id,  at  intervals,  into  the  open  upper 
ie  capillary  tube  of  a  sensitive  mercu- 
lometer.  When  the  wire  touches  the 
column,  it  completes  an  electrical  cir- 

by  this  means  the  position  of  the 
:hread  in  the  thermometer  is  recorded, 
manometric  thermograph,  iir  which  the 
in  a  closed  vessel  filled  with  a  gas  is 
the  index  of  the  temperature;  the 
being  recorded  automatically,  and  the 
ire  being  afterward  inferred  from  the 
pressure,  by  means  of  a  theoretical 
Dr  else  by  direct  comparison  of  the  in- 

at  different  temperatures,  with  a 
thermometer.  (The  pressure  of  an 
nass  of  gas  of  this  kind  is  known  to 
ly  proportional  to  tbe  absolute  tem- 
of  the  gas,  so  long  as  the  volume  is 
tant). 

XMOMETER  (Greek  «heat-mcas- 
i  instrument  for  determining  the  tem- 
of  bodies.  The  general  problem  of 
try  is  considered,  in  this  encyclopedia, 
e  heading  Thermometry;  and  the 
rticle  will  lie  devoted  mainly  to  the 
:ion  of  tbe  common  mercury-in-glass 
the  instrument,  and  to  certain  of  its 
ons.     The  meruiry-in-glass  thermom- 


eter depends  for  its  action  upon  the  fact  that 
mercury  expands  about  seven  .times  as  much  as 
glass,  for  a  given  rise  in  temperature;  so  that 
when  mercury  is  enclosed  in  a  glass  vessel,  its 
apparent  expansion  is  quite  considerable.  The 
mercury-in-glass  thermometer  consists  essen- 
tially of  four  parts,  these  being  (1)  the  mer- 
cury, (2)  the  spherical  or  cylindrical  bulb  of 
glass  which  contains  it,  (3)  the  fine  tube  which 
is  attached  to  the  bulb  and  which  serves  to  make 
the  expansion  of  the  mercury  evident,  and  (4) 
the  graduated  scale  which  is  affixed  to  the  capil- 
lary tube  and  from  which  the  indications  of  the 
instrument  are  read.  In  the  manufacture  of 
thermometers  which  are  intended  for  accurate 
wrork,  the  mercury  is  carefully  purified  by  fil- 
tration through  leather  under  pressure,  and 
by  subsequent  distillation,  and,  in  many  cases, 
by  chemical  treatment  also;  and  immediately 
before  the  mercury  is  placed  in  the  thermometer 
it  should  be  boiled  so  that  it  may  be  rendered 
free  from  moisture  and  from  air.  In  the  man- 
ufacture of  the  capillary  stems  of  thermometers, 
some  kind  of  glass  which  experience  indicates 
to  be  adapted  to  this  end  is  melted  and  the  op- 
erator takes  up  a  ball  of  it  on  the  end  of  his 
blowpipe,  blowing  it  out  gradually  and  adding 
more  glass  to  the  mass  from  time  to  time. 
When  the  ball  of  molten  glass  has  thus  been 
brought  to  a  convenient  size,  a  second  workman 
attaches  his  blowpipe  to  it  also,  and  the  two, 
still  blowing,  walk  apart,  so  that  the  sphere  of 
glass  is  drawn  out  into  a  very  long  and  fine 
tube,  which,  when  it  has  cooled,  is  cut  into 
lengths  and  annealed.  The  calibre  of  each  of 
these  lengths  is  subsequently  measured  under 
the  microscope,  so  that  the  instrument  maker 
may  know  how  large  a  bulb  must  be  attached 
to  each  piece,  in  order  that  the  degree-spaces 
on  the  finished  thermometer  may  be  of  approxi- 
mately the  desired  size.  The  bulb  of  the  ther- 
mometer is  usually  made  of  a  different  kind  of 
glass  from  the  stem;  and  the  process  of  mak- 
ing it  consists  simply  in  fusing  to  one  end  of 
the  open  stem  a  kriob  of  special  glass  and  then 
blowing  it  to  size  through  the  stem.  In  ther- 
mometers that  are  to  be  used  for  accurate  sci- 
entific work,  the  bulbs  should  always  be  made 
of  one  of  the  three  kinds  of  glass  that  are  re- 
spectively known  as  "verre  dur,*  Jena  16U1 
and  Jena  59"\  The  first  of  these  is  a  French 
glass,  which  has  been  demonstrated  to  be 
peculiarly  adapted  for  use  in  thermometer 
bulbs,  by  the  elaborate  experiments  made  at  the 
International  Bureau  of  Weights  and  Meas- 
ures, at  Paris.  The  other  two  are  made  at 
Jena,  Germany,  and  have  been  similarly  proved 
to  be  adapted  for  use  in  accurate  thermometers, 
by  the  experiments  made  at  the  Reichsanstalt,  in 
Berlin.  Since  1917  American  glasses  are  manu- 
factured that  are  well  suited  to  the  construction 
of  accurate  thermometers ;  but  the  problem 
to  be  solved  is  a  difficult  one  and  it  will  require 
much  study  and  experiment.  The  stem  and 
bulb  of  the  thermometer  being  thus  completed, 
the  next  step  consists  in  cleaning  them  thor- 
oughly on  the  inside.  For  this  purpose  they  arc 
washed  out  with  hot  nitric  acid,  with  distilled 
water  and  with  ether.  They  are  then  thoroughly 
dried,  preferably  by  repeatedly  exhausting  them, 
while  hot,  with  an  air  pump,  and  then  filling 
them  again  with  air  that  has  been  carefully 
dried.  The  next  operation  consists  in  filling 
the  thermometer  with  pure  mercury.    In  order 
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to  do  this  the  bulb  is  heated  until  the  air  that  it 
contains  is  partially  expelled  and  the  open  end 
of  the  stem  is  then  dipped  beneath  the  mercury. 
As  the  bulb  cools,  the  air  remaining  within  it 
contracts  and  mercury  rises  through  the  stem 
until  the  bulb  has  become  partially  filled;  this 
operation  being  repeated  until  the  bulb  is  full. 
The  instrument  is  next  heated  to  a  temperature 
considerably  higher  than  the  highest  temper- 
ature to  which  it  is  to  be  exposed  in  use,  the 
mercury  that  it  contains  becoming  thereby  so 
much  expanded  that  it  fills  the  entire  stem  and 
runs  over  at  the  top;  and  while  the  stem  is  still 
Ailed  in  this  manner  it  is  sealed  off  at  the  end 
"by  moans  of  a  blowpipe.  In  the  higher  grades 
■of  thermometers,  a  tiny  pear-shaped  bulb  is  left 
<at  the  top  of  the  stem,  partly  as  a  precaution 
against  the  destruction  of  the  thermometer  in 
•case  it  is  accidentally  exposed  to  too  high  a 
temperature  in  its  subsequent  service  and  partly 
as  an  aid  in  the  calibration  of  the  stem.  When 
such  a  pear-shaped  bulb  is  provided,  the 
stem  may  be  sealed  off  at  the  end  while  the  in- 
ternal space  is  exhausted  bv  means  of  an  air 
pump,  instead  of  while  it  is  Ailed  with  mercury; 
or  the  tul>e  may  be  filled,  above  the  mercury 
column,  with  dry  nitrogen  or  some  other  inert 
gas.  The  glass  part  of  the  instrument  having 
been  completed,  it  remains  to  affix  the  scale  to 
the  stem.  In  high  grade  thermometers,  the 
scale  is  engraved  upon  the  stem  directly;  but  in 
the  cheaper  forms  it  is  usually  engraved  or 
stamped  upon  a  piece  of  metal  or  of  wood,  to 
which  the  thermometer  is  finally  secured.  Let 
us  consider  the  high  grade  instruments  first 
and  the  cheaper  ones  afterward.  Instruments 
of  the  former  class  arc  graduated  by  finding, 
experimentally,  two  definite  points  upon  the 
stem,  corresponding  to  two  known  tempera- 
tures ;  the  two  known  temperatures  which  are 
selected  for  this  purpose  being  the  boiling  point 
and  freezing  point  of  water.  When  these  two 
points  are  found,  the  space  between  them  is 
divided  into  a  certain  number  of  equal  parts, 
which  are  called  degrees.  In  determining  the 
position  of  the  boiling  point  upon  a  thermom- 
eter, the  instrument  is  placed  in  steam  that  is 
rising  from  water  that  is  boiling  freelv  under 
a  barometric  pressure  equal  to  that  which  would 
be  produced  by  a  column  of  pure,  ice-cold 
mercury,  760  millimeters  high,  at  sea-level  in 
latitude  45".  When  the  mercury  column  in  the 
thermometer  ceases  rising  and  becomes  station- 
ary, the  point  opposite  which  it  stands  is  marked 
upon  the  Mem  and  is  called  the  "boiling  point." 
If  the  barometric  pressure  under  which  the  ex- 
periment is  performed  is  not  identically  equal 
to  the  value  assumed  a! Hive,  allowance  must  be 
made  for  that  fact  by  the  aid  of  the  experiments 
of  Kegnault  d»r  other*)  upon  the  variation  of 
the  boiling  point  oi  water  per  millimeter  m" 
change  of  barometric  pressure.  The  boiling 
point  having  been  marked  upon  the  thctinoin- 
rti-r  as  here  indicated,  the  instrument  i*  then 
placed  in  a  mixture  of  water  and  lim-ly  pulver- 
ized ice,  a*  quickly  as  this  can  be  safcl\  d«»iu; 
and  the  point  to  which  the  mercury  sinks  i^ 
marked  and  called  the  '"  freezing  point."  The 
distance,  mi  the  stem,  between  the  boiling  and 
freezing  point",  i\  tin  n  marked  nit.  by  means 
of  a  dividing  engine,  into  as  many  upial  spans 
a-  thfie  .iM  ilti'ircN  br!  wein  ihr  liii/ing  and 
boiling  j.oiir-  ni  water  ami  (save  for  the  affix- 
ing   of     numbers     to    the    degree -marks)     the 


thermometer  is  complete.    It  mav  be,  of  c 
that  the  thermometer  is  to  he  divided  info 
degrees,   or   into   tenths;    hut    the  upem 
precisely  the  same,  in  this  case,  a«  it 
the  division  is  to  be  made  to  degrees 

We  could  evidently  divide  the  space  i 
the  boiling  point  and  the  freezing  point  » 
many  equal  "degrees*  as  we  chose;  for 
no  reason,  in  the  nature  of  things,  w      « 
grec*  could  not  have  any  one  size,  jn» 
as  any  other  size.    It  is  desirable,  now* 
have  some  uniform  practice  in  this  reso 
hence  the  manufacturers  of   thcrmo      tci 
\artably  conform  to  one  or  the  othtr  ox 
standard    systems.     In     France,    and    a!** 
scientific   work   in   nearly    every   country, 
customary    to    follow    the    plan    introduce 
Professor  Celsius  of  Upsala,  which  eonsi 
dividing  the  fundamental  interval  betwec 
two  fixed  points  into  100  equal  parts,  the 
in£  point   being  called   "zero,*   or  0",  an 
boiling  point  100°.   This  method  of  g: 
is  known   as   the   °Centi grade ■    (or  *m 
degree")   system.    For  general  purpa       i 
I'nited  States  and  in   Kngland.  it  is  »*r 
moucr  to  graduate  thermometers  accon 
the  system  introduced  by  Fahrenheit  of  T« 
about  1714.    In  this  system  the  interval  be 
the  freezing  and  l>oiIing  points  is  divide* 
180  equal  spaces,  or  "degrees" ;  hut  the  fn 
point  is  here  called  32°   and  the  boiling 
212°     (32° +  180°  =  212°).      There    ha* 
much  discussion  as  to  the  reason  that  1 
licit  had  for  dividing  the  fundamental  iu 
into  180  equal  parts;  but  there  can  he  no 
but  that  his  zero  point  was  intended  to  i 
sent   the  greatest  cold   that   was  known  i 
day,    this    being  obtained   by    mixing   salt 
snow.    By  adopting  this  lowest  temperam 
his  zero,  he  probably  sought  to  a\oid  the  n 
negative  temperatures;  but  in  these  days 
temperatures    several    hundred    degrees   I 
than  his  zero  can  be  produced,  the  sign 
of  the  32  is  tost,  and  we  now  adhere  to  » 
ply  from  custom.   The  third  thermometric 
tern  that  has  been  used  to  a  considerable  e 
is   that   due   to   Reaumur.     In    this   systen 
fundamental   interval   is   divided   into  80 
degrees,    and    the    freezing    and    boiling  | 
arc    marked    0°    and    80 3,    respectively. 
method    of    graduation    is    extensively    a« 
(it  rmany     upon     thermometers     intended 
household   purposes* ;   but    for    most  other 
po>e>  in  that  country  it  has  given  way  I 
Centigrade   system. 

After  a  thermometer  that  is  to  be  t 
precise  measurement  has  been  made  ai*^ 
uatcd.  if  is  subjected  to  certain  ex  peri  mi 
Mstigations,  for  the  purpose  of  ascert; 
errors  to  which  it   may  be  liable.    CW  « 
most    important   of   these    investigate        r 
to  the  "calibration  error,"  which  is  due 
ii  regularities  of  calibre  as  the  bore  of  kac 
may  jhissi-ss.    In  order  to  determine  the 
tii hi   errors,   a    thread   of    mercury   of 
length  is  detached  temporarily  from  in* 
in    the   stem,   by   shaking   the   instrur* 
i  \pi  rt  in  this  kind  oi  work  can  usua 
a  thread  of  almost  any  length   that  he 
w  bet  lit  r  n  In-  long  or  short     The  instr 
thin  inclined  so  that   the  detached  tl 
l<    hr- -ughi  into  various  positions  in  imr  ■ 
and   in   certain   of   these   positions  its  le 
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with  great  care.  The  volume  of  the 
ng  constant,  it  is  plain  that  its  length 
eater  where  the  calibre  of  the  tube  is 
1  it  will  be  where  the  calibre  is  rela- 
te. The  details  of  the  operation  of 
lg  the  calibration  errors  of  a  ther- 
are  very  involved;  but  the  general 

ts  in  observing  the  lengths  of  de- 
cads  of  mercury  at  different  points  of 
and  then  computing  from  these  ob- 
igths,  the  relative  areas  of  cross-sec- 
c  stem-calibre  at  various  points.  It  is 
ble  to  calculate  a  tabic  of  calibration 
s,  by  the  aid  of  which  it  will  be  easy 
any  given  reading  of  the  instrument, 
nd  what  reading  would  have  been  ob- 
the  item  had  been  of  absolutely  uni- 
>re  throughout. 

lent  among  the  other  sources  of  er- 
are  four  that  merit  special  attention, 
e  measurement  of  a  temperature,  the 
e  thermometer  is  supposed  to  be  fully 
:o  that  temperature;  but  since  the 
i  the  stem  must  be  seen  in  order  to  be 
ten  happens  that  the  stem  of  an  instru- 
lecessarily  exposed  to  conditions  of 
re  that  are  materially  different  from 
which  the  bulb  is  subjected.  Hence 
Ften  a  <(stem  error*  to  a  thermometer, 
!  fact  that  the  mercury  thread  in  the 
Ider  (or  hotter)  than  that  in  the  bulb, 
fore,  shorter  (or  longer)  than  it  really 
>e.  The  magnitude  of  this  stem  error 
usly  vary  with  the  conditions  under 

thermometer  is  used.  It  is  always 
in  amount  and  hence  it  is  customary, 
:ecuted  scientific  work,  to  design  the 

that  is  to  be  used  (including  the 
ter  itself),  with  special  reference  to 
.bility  of  keeping  the  stem  error  as 
possible.  (2)  When  the  barometric 
upon  the  bulb  of  the  thermometer 
t  bulb  yields  elastically  to  these  vari- 
i  often  to  an  extent  quite  sufficient 
ce  the  reading  of  the  instrument  by 
t  that  cannot  be  neglected.  The  error 
s  cause  can  be  determined  and  elimi- 
means  of  the  acxtcrnal  pressure  co- 
which  is  obtained  by  subjecting  the 
ter,  at  some  fixed  temperature,  to  a 
ange  of  external  pressure  and  noting 
lion  of  the  reading  that  this  variation 
e  produces.  (3)  The  pressure -of  the 
pon  the  inner  surface  of  the  bulb  may 
i  several  causes,  one  of  which  is  the 
f  the  thermometer  itself.  If  the  stem 
irtical  position,  the  bulb  will  be  sub- 
a  pressure  due  to  the  height  of  the 
:  mercury  in  the  stem ;  and  when  the 
ter  is  horizontal,  this  static  pressure 
sent.  In  small  thermometers  the  error 
s  cause  is  unimportant ;  but  in  instru- 
high  precision,  in  which  the  stem  may 
I  feet  in  length,  it  must  receive  due 
ion.     The  constant  which  is  used  for 

for  this  source  of  error  and  which  is 
:ermined  by  experimenting  with  the 
ter  in  different  positions  but  at  the 
stant  temperature  is  called  the  ain- 
ssure  coefficient. )}  (4)  It  is  found  that 
of  which  a  thermometer  is  composed 
ertain  anomalies  in  its  expansion  and 
n,  when  its  temperature  is  altered, 
ult  in  an  apparent  variation  in  the  po- 


sition of  the  "zero  point*  of  the  thermometer,, 
which  is  very  troublesome  when  measurements 
of  the  highest  precision  are  to  be  made.  It  is 
on  account  of  this  anomalous  variation  in  the 
position  of  the  zero  point  that  the  three  kinds 
of  glass  mentioned  in  the  earlier  part  of  this 
article  are  recommended  for  the  manufacture 
of  the  bulb;  the  variation  of  the  zero  having 
been  studied  in  the  case  of  these  species  of 
glass  with  great  care.  The  phenomena  as  ob- 
served in  the  case  of  averre  dur*  are  thus 
described  by  Guillaume:  aWhen  a  verre  dur 
thermometer  is  quickly  exposed  to  a  tempera- 
ture of  100°  C,  after  having  reposed  for  a  con- 
siderable time  at  the  ordinary  temperature  of 
the  laboratory,  its  zero  point  falls  with  such 
rapidity  that  after  an  exposure  of  one  minute 
at  100  C.  the  displacement  is  practically  com- 
plete. If  the  thermometer  is  then  placed  in 
ice-water,  its  zero  ascends,  for  the  first  few 
moments,  at  the  rate  of  about  0.001°  C.  per 
minute ;  but  this  rate  diminishes  rapidly.  When 
a  thermometer  is  maintained  at  a  constant 
temperature,  its  zero  point  rises  little  by  little 
and  the  change  can  be  traced  plainly  for  sev- 
eral years.  For  thermometers  of  verre  dur,  the 
gradual  rise  at  constant  temperature  amounts 
to  about  0.001°  C.  per  month  when  the  ther- 
mometer is  two  years  old;  and  at  the  end  of 
four  or  five  years  the  motion  is  found  to  have 
diminished  to  about  0.0002°  C.  per  annum* 
The  ideal  way  of  measuring  a  temperature,  with 
a  thermometer  made  of  one  of  the  three 
glasses  mentioned  above,  is  as  follows:  The 
thermometer  is  exposed  to  the  temperature  that 
is  to  be  measured,  and  its  zero  point  falls  to 
a  certain  (presumably  unknown)  position.  Af- 
ter the  instrument  has  been  read,  it  is  intro- 
duced, as  quickly  as  is  consistent  with  its 
safety,  into  a  mixture  of  water  and  pulverized 
ice.  The  mercury  sinks  at  once  and  soon  at- 
tains a  stable  position,  which,  on  account  of 
the  slowness  of  the  change  of  zero  with 
falling  temperature,  is  taken  to  be  the  zero 
corresponding  to  the  higher  temperature  to 
which  the  instrument  has  been  previously  ex- 
posed. In  accordance  with  this  plan,  the 
temperature  to  be  measured  is  found  by  sub- 
tracting the  subsequent  reading  in  icc-watcr 
from  the  reading  obtained  at  the  temperature 
to  be  determined.  The  method  here  outlined, 
for  eliminating  the  effect  of  variations  in 
the  zero  point  of  a  thermometer,  is  known  as 
the  ^method  of  movable  zeros,*  and  is  now 
adopted  at  practically  all  of  the  centres  of  ac- 
curate thermometry  except  Kew,  for  tempera- 
tures between  the  freezing  and  boiling  points. 
It  is  not  yet  possible,  by  any  method  of  pro- 
cedure, to  determine  temperatures  more  than  a 
few  degrees  below  the  freezing  point,  or  more 
than  a  hundred  degrees  (Centigrade)  above  the 
boiling  point,  by  the  aid  of  a  mercury-in-glass 
thermometer,  with  a  precision  comparable  with 
that  which  is  attainable  within  the  fundamental 
interval  that  lies  between  0°  C  and  100°  C. 

It  is  to  be  understood  that  in  the  foregoing 
discussion  of  the  errors  of  the  mercury-in-glass 
thermometer,  we  have  been  treating  of  the  de- 
termination of  temperatures  to  such  a  degree  of 
precision  that  the  final  error  is  not  to  exceed 
(say)  0.005°  C.  No  such  elaborate  care  is  re- 
quired, if  the  only  object  of  the  measurement  is 
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to  determine  the  temperature  to  the  nearest 
degree,  or  ha  If -degree. 

I'assing  now  to  the  consideration  of  the 
ordinary  thermometers  that  arc  used  about  the 
household  and  by  amateur  meteorological  ob- 
servers, it  may  be  pointed  out,  first,  that  in  the 
manufacture  of  a  thermometer  that  is  to  be  sold 
at  retail  for  (say)  50  cents,  it  is  not  commer- 
cially possible  to  cngra\e  a  special  scale  for 
each  instrument.  In  making  cheap  thermom- 
eters it  i>  customary  to  stamp  out  the  scales  in 
large  numbers  and  then  to  blow  the  bulb  of 
each  instrument  to  such  a  size  that  the  scale 
will  be  as  nearly  as  practicable  adapted  to  the 
finished  thermometer.  This  can  be  done,  by  an 
experienced  glass-worker,  with  greater  accu- 
racy than  might  be  supposed;  but  it  is  evident 
that  no  high  degree  of  precision  can  be  at- 
tained in  this  way.  The  scale  and  the  rest  of 
the  thermometer  being  adapted  to  each  other 
as  nearly  as  is  commercially  practicable,  the 
thermometer  is  adjusted  wiih  respict  to  the 
scale  by  exposing  it  to  some  known  temperature 
(say  7b"  F.)  in  the  vicinity  of  the  tempera- 
tures at  which  it  is  most  likely  to  be  used  and 
then  securing  it  in  such  a  position  that  the 
point  on  the  stein  to  which  the  mercury  rises 
comes  opposite  the  proper  mark  on  the  scale. 
Such  a  then  mometer  will  give  readings  that 
are  not  greatly  in  error  at  temperatures  near 
the  one  at  which  it  is  standardized ;  but  at  other 
temperatures  any  two  such  thermometers  will 
necessarily  diverge  by  an  amount  which  de- 
pends upon  the  judgment  and  skill  of  the  work- 
men who  blew  the  bulbs  and  who  endeavored 
to  give  them  capacities  adapted  to  the  sizes  of 
the  degn  <  s  upon  their  respective  graduated 
scale>. 

For  further  information  concerning  the 
methods  that  are  used  in  precise  thermometry 
consult  (iiiillaumc,  'Thermometrie  de  Preci- 
sion'; and  for  the  historical  aspect  of  the  sub- 
ject consult  H.  Carrington  Bolton,  <  Involution 
of  the  Thermometer. '  Consult,  also,  Preston, 
*  Theory  of  Heat.* 

Gas  Thermometer. — A  thermometer  in 
which  the  temperature  is  measured  by  the 
change  of  volume,  or  pressure,  of  a  mass  of  gas 
enclosed  in  a  glass  envelope.  The  gases  that 
arc  most  commonly  employed  for  this  purpose 
are  air,  hydrogen  and  nitrogen;  ami  thermom- 
eters containing  these  several  ga^es  arc  re- 
specti\cly  calbd  "air  thermometers,*  "hydro- 
gen tin  nnomc!ersw  and  "nitrogen  thermom- 
eters."    See  Tmi-kmomktry. 

Alcohol  Thermometer.— A  thermometer  in 
which  »he  temperature  is  indicated  by  the  expan- 
s-on  of  alcohol  (instead  of  mercury):  coloring 
matter  of  some  kind  being  dissolved  in  the  al- 
cohol, so  thai  the  column  of  fluid  in  the  stem  of 
tin-  instrument  may  be  distinctly  visible.  Al- 
cohol ha<  a  larger  coefficient  of  i  xpansinn  than 
mercury,  am!  hence,  for  ihe  same  sizes  of  bulb 
ami  -t<m,  the  degrees  are  long*  r  upon  a  ther- 
mometi  r  containing  it.  Alcohol  can  also  l>c 
u-ed  .it  temperatures  that  are  low  enough  to 
djsirov  an  ordinary  thermometer,  b\  the  freez- 
ing oi  the  mnciiry  Xo  great  degne  o»  preci- 
sion can  be  attained  \\'.'\\  ihe  alcohol  thernmm- 
c'i  i.  ImwexiT.  parilv  !«i  canst-  the  li«|iml  wets  the 
L-l.iss  ;ii-i]  :hinh\  c.tiiM  tfn-  instrument  »o  re.nl 
■■  o  |i.\\  when  ihe  ii  mpeiatuie  i<  falling,  and 
nartlv  for  other  reason*.     l;or  the  measurement 


of  temperatures  approaching  the  freezing  i 
of  mercury  (37.8°  F.  1>elow  zero)  the  lmti» 
tional   Bureau  of   Weights  and   Measure*  an 
fers  a  thermometer  filled  with  toluene  to  « 
that  is  filled  with   alcohol ;    the   toluene 
mom*  tcr  being  apparently  capable  of  ' 
much  more  accurate  results.    Owing  to        » 
that  alcohol  boils  at  a  much  lower  tei 
than  water,  the  alcohol  thermometer  c*..  • 
be  graduated  by  the  method  given  for        m 
enry  instrument,  since  exposure  to  a 
ture  of   212°    F.   would   cause    the  ak*ji 
have  a  vai>or  pressure  so  high   that  tht  ■* 
would  be  likely  to  hurst.    These  them* 
are,  therefore,  graduated,  most   commoniy, 
direct  comparison  with  a  standard  mercury- 
glass    instalment.     The    expansion    of   atari 
by  heat   is  not  strictly  proportional  to  that 
mercury  and  hence  if  the  scale  of  thr  mem 
thermometer  is  taken  as  the  standard,  t 
gree  marks  upon  the  alcohol  ihermorncUi 
not    be    spaced    at    uniform    intervals      1 
spaces  are  in  fact  smaller  at  low  tempera 
than  at  higher  ones,  as  will  he  seen  hy  es 
ing    any    good    alcohol    thermometer    tli*i 
adapted  for  observing  a  considerable  range 
temperature. 

Maximum  and  Minimum  Thermo 
are   thermometers   which   automatically  »**» 
the  highest    or   lowest    temperatures   to 
they  have  been  exposed  during  a  given  ] 
In  the  Rutherford  maximum  thcrmometci 
capillary  stem  of  the  instrument  is  placrd  ! 
horizontal  and  as  the  mercury  rises  it  n< 
before  it  a  tiny  index  of  iron  or  steel. 
within  the  tube;  and  the  index,  being  hfi  «i  ■< 
most  extreme  position  attained  hy  the  mer 
indicates  the  highest  temperature  to  which  i 
instrument  has  been  exposed.     In  the  Ri 
ford  minimum  thermometer  a  similar  ii 
used,  but  the  thermometrie  column  is  hcu 
posed  of  alcohol  and  the  index  lies  withiu  < 
alcohol.     When  the  temperature  tails,  the 
end  of  the  column  of  alcohol  in  the  st> 
heres   to   the   index   and   drags   it    towa.w 
bulb;   but    when   the   temperature   rises  ,     i 
the  alcohol  flows  around  the  little  index  ( , 
does  not  fill  the  capillary  tube),  and  so  U~< 
it  in  the  position  to  which  it  had  been  dra 
at  the  moment  when  the  temperature  was  lo 
est.     In  both  forms  of  thermometer  the 
is   returned   to  a  suitable  position   for  tu 
a  new  observation  by  the  aid  of  a  small 
net.      In   the    X egret ti   and    Zambra    mas 
thermometer  the  capillary  tube  is  partia      • 
struck  d    near   the   bulb    so   that    alth< 
mercury  flows  outward   readily  enough  «* 
tempera  ture  rises,  a  fall  of  temperature  at 
moment  causes  the  mercury  thread  in         a> 
to  break  at  the  obstruction,  so  that  tin 
mum    temperature   to   which    the   thcr 
has  been  exposed  can  l>e  read  direct  1>,  u* 
Usual   manner.     The  broken   thread   can 
be  returned  to  the  partially  empty  bulb  b, 
ring  the  instrument,  or  hy  whirling  it  SB 
iu  a  circle. 

Clinical  Thermometer. — A  form  of 
gnt'i     and     Zambra    maximum     the 
\\hiih  is  iiM'il  by  physicians  for  dcterni 
temperature  of   the   human   body. 

'Che  graduation  on  these  instruments 
M>  thai  the  temperature  can  lie  read  to 
of  a  degree  or  so;  and  the  entire  intei 
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y  the  graduation    rarely  extends  below 

or  above  115°  F.,  the  normal  tcmpera- 

:  the  body  being  about  98°  F.     In  using 

itrumcnt,   the   bulb   is   placed  under  the 

's  tongue  or  in  the  arm-pit. 

liation  Thermometer. — A  form  of  ther- 

zt  designed  to  indicate  the  intensity  of 

•r  terrestial  radiation.     The  solar  radia^- 

strument  consists  of  a  thermometer  with 

encd  bulb,  the  stem  being  sealed  into  an 

ted   sphere  of  glass,  so  that  the  black- 

ulb  comes  in  the  centre  of  the  sphere. 

sunlight    is   allowed   to    fall   upon    this 

meter  and  also  upon  a  similar  one  with 

that  is  silvered  and  polished,  the  black 

isorbs  most  of  the  radiant  heat,  while 

ished  one  reflects  most  of  it.     The  dif- 

in  the  readings  of  the  two  instruments 

ned  to  indicate  the  intensity  of  the  radi- 

?rgy   falling  upon   them. 

letting     Thermometer. — A     form     of 

meter  provided  with  a  constriction  in  the 

milar  to  that  used  with  the  Ncgretti  and 

.  maximum  thermometer,  and  so  designed 

len  the  instrument  is  inverted  the  mcr- 

read  breaks  at  the  constriction  and  runs 

nto    the    stem.     These   instruments   are 

:ed  so  as   to  read  correctly  when   they 

d   upside   down.      Hy  upsetting  a   thcr- 

•r  of  this  kind  by  means  of  clockwork, 

iperature  that  prevails  at  any  particular 

in  be  recorded. 

p-Sea  Thermometer. — An  instrument 
tily  of  the  upsetting  type,  for  observing 
iture  at  various  (Kpths  in  the  sea.  It  is 
d  in  a  very  strong  case,  and  is  reversed 
depth  at  which  the  temperature  is  de- 
At  moderate  depths  the  reversal  is  ef- 
by  sending  a  weight  down  along  the 
ig  wire;  but  at  greater  depths  the  up- 
mechanisin  is  usually  actuated  by  a  small 
;r  which  is  arranged  so  as  to  begin  its 
i  when  the  thermometer  starts  on  its 
to  the  surface  of  the  sea. 
istering  Thermometer. — Any  thcrmom- 
ich  automatically  records  its  own  read- 

'-Point  Thermometer. — A  thermometer 
to  the  di termination  of   the   tempera- 
which  dew  will  be  deposited  from  the 
le  most  accurate  form  of  the  instrument 
Jevised  by  Kegnault.   This  consists  of  a 
:hin  receptacles  of  polished  silver,  shaped 
at  like  ordinary  chemical  test-tubes.    A 
netcr  is  placed  in  each  of  these,  and  one 
:ubes  is  nVn  partially  filled  with  ether, 
•  other  volatile  liquid.     \\  hen  a  current 
>  passed  through  the  ether  by  means  of 
rator,    the    rapid   evaporation   cools   the 
ibe  and  its  contents  (including  the  ther- 
r)  ;  and  ihe  observation  consists  in  not- 
temperature    of    the    ether,    when    the 
exterior  of   the  silver  tube  containing 
st   dimmed   by   the   deposition   of   dew. 
ond  tube  of  silver,  which  is  not  cooled, 
he  eye  in  judging  when  the  dew  is  first 
J  upon  the  other  one;  and  the  thermome- 
try-   uncooled    tube    contains    is    used 
o  record  the  temperature  of  the  air  at 
of  the  experiment. 

rential  Thermometer. — An  instru- 
r  measuring  or  detecting  differences  of 
ture,  without   reference  to  the  absolute 


values  of  the  temperatures  that  are  compared. 
Sir  John  Leslie's  form,  as  improved  by  Rum- 
ford,  consists  of  a  horizontal  tube,  turned  up- 
ward at  the  two  ends,  and  there  provided  with 
a  pair  of  equal  bulbs  of  considerable  size.  The 
bulbs  are  filled  with  air,  and  a  small  quantity 
of  colored  liquid  is  placed  in  the  horizontal 
tube  which  joins  them;  the  liquid  serving  to 
separate  the  air  masses  that  the  bulbs  contain, 
and  also  as  an  index  for  reading  the  instrument. 
So  long  as  the  temperatures  of  the  two  bulbs 
remain  equal,  the  pressure  of  the  air  will  be  the 
same  in  each,  and  the  liquid  index  will  not 
move.  If  one  of  the  bulbs  is  warmed  slightly 
more  than  the  other  one,  however,  the  air  that 
it  contains  expands  and  forces  the  liquid  index 
toward  the  cooler  bulb;  the  amount  of  this 
displacement  indicating  the  difference  in  the 
temperatures  of  the  bulbs.  This  form  of  dif- 
ferential thermometer  is  not  used  to  any  great 
extent  at  the  present  time,  the  thermo-pile  (see 
THEKMO-ELECTRiaTY)  and  the  platinum  resist- 
ance thermometer  (see  Thermometry)  having 
almost  entirely  displaced  it. 

Wet  Bulb  Thermometer.— A  thermometer 
whose  bulb  is  covered  with  thin  wet  muslin, 
and  which  is  used  for  determining  the  amount 
of  moisture  in  the  air.  In  practice,  the  wet 
bulb  thermometer  is  used  in  connection  with  a 
similar  thermometer  having  a  dry  bulb,  the  two 
being  whirled  through  the  air  together,  or  hav- 
ing a  current  of  air  directed  upon  them  by  a 
fan,  or  otherwise.  The  evaporation  of  the 
moisture  about  the  wet  bulb  causes  that  instru- 
ment to  become  cooler  than  the  other  one ;  and 
the  difference  in  the  readings  of  the  two  ther- 
mometers, when  taken  in  connection  with  the 
reading  of  the  dry  one,  enables  the  observer  to 
determine  the  degree  of  saturation  of  the  air 
at  the  time  the  experiment  is  made.  Tables 
for  this  purpose  arc  published  by  the  Weather 
Bureau. 

Weight  Thermometer.— A  thermometer 
consisting  of  a  bulb  provided  with  a  capillary 
outlet  in  the  place  of  the  usual  stem.  In  using 
this  instrument,  the  bulb  is  first  weighed  while 
empty,  and  again  when  filled  with  ice-cold  mer- 
cury. It  is  next  healed  to  the  boiling  point 
of  water,  and  the  mercury  which  escapes  from  it 
on  account  of  the  expansion  is  collected  and 
weighed.  These  data  enable  the  observer  to  cal- 
culate the  fraction  of  the  original  weight  of 
ice-cold  mercury  that  is  lost  upon  heating  the 
bulb  to  the  boiling  point.  To  determine  any 
other  temperature,  he  fills  the  bulb,  as  before, 
with  ice-cold  mercury,  and  then  exposes  it  to 
the  temperature  that  is  to  be  measured  (this 
temperature  being  assumed  to  be  higher  than 
the  freezing  point  of  water).  Collecting  the 
mercury  that  runs  out  of  the  bulb,  and  express- 
ing its  weight  as  a  fraction  of  the  weight  of 
cold  mercury  that  was  present  at  the  outset,  he 
has  only  to  compare  the  fraction  so  obtained 
with  the  fraction  obtained  in  the  first  experi- 
ment, in  order  to  be  able  to  calculate,  by  a 
simple  proportion,  the  temperature  desired.  The 
weight  thermometer  is  not  a  convenient  instru- 
ment to  use,  but  it  is  simple  in  theory,  and  is 
free  from  certain  of  the  errors  to  which  ordi- 
nary thermometers  are  liable. 

Metallic  Thermometer.— An  instrument  in 
which  temperature  is  determined  by  noting  the 
change  of  form  or  of  length  that  a  metallic 
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strip  experiences  when  it  is  heated.  In  Bre- 
^tut's  instrument,  three  thin  strips  composed 
respectively  of  platinum,  gold  and  silver  are 
rolled  together  into  the  form  of  a  single  rib- 
bon, the  gold  being  in  the  centre.  The 
ribbon  is  then  coiled  into  a  spiral,  with  the 
silver  on  the  concave  side.  When  one  end  of 
such  a  spiral  is  fixed,  a  rise  of  temperature 
causes  the  spiral  to  partially  unwind,  owing  to 
the  fact  that  the  coefficient  of  expansion  of 
silver  is  greater  than  that  of  gold,  while  the 
coefficient  of  gold  is  also  greater  than  that  of 
platinum.  The  free  end  of  the  spiral  is  caused 
to  actuate  a  pointer,  by  which  the  temperature 
is  indicated. 

Platinum  Resistance  Thermometer. — An 
instrument  for  determining  temperature,  by 
noting  the  variation  of  the  electrical  resistance 
of  a  wire  or  strip  of  platinum.  (See  Ther- 
mometry). 

Allan  I).  Risteen, 
IHrector  of  Technical  Research.  The  Travelers 
Insurance  Company.  Hartford.  Conn. 

THERMOMETRY  ANALYSIS.  Sec 
Chemical  Analysis. 

THERMOMETRY,  the  art  of  measuring 
temperatures.  The  "measurement**  of  temper- 
ature is  quite  a  different  thing  from  the  meas- 
urement of  a  time,  or  a  length,  or  a  mass,  and 
it  consists  merely  in  assigning  to  each  temper- 
ature that  may  come  up  for  consideration  a 
definite  place  upon  some  sort  of  a  numerical 
scale.  The  scale  itself  may  be  perfectly  arbi- 
trary, so  that  an  intenal  of  temperature  upon 
one  part  of  the  scale  cannot  lie  said  to  be 
"equal."  in  any  physical  sense,  to  an  interval  on 
some  other  part,  even  though  the  two  are  ex- 
pressed by  the  same  number  of  "degrees11  The 
chief  essentials  of  a  practical  thermenictric  scale 
aie  (1)  that  it  shall  be  perfectly  definite,  so 
that  when  the  same  temperature  is  "measured** 
on  several  different  occasions,  the  same  identi- 
cal result  will  be  obtained  each  time,  at  least  to 
a  degree  of  approximation  sufficient  for  the 
purposes  for  which  the  temperature  is  being 
determined;,  and  (2)  that  it  shall  be  possible 
for  two  or  more  different  observers,  provided 
with  distinct  instruments  of  measurement,  to 
measure  the  same  temperature,  and  nhtriiu  re- 
sults that  are  identical,  at  least  to  the  same 
digrec  of  approximation  as  noted  above.  So 
li  in:  as  these  essential  conditions  are  fulfilled, 
u  v  may  make  use,  for  the  purpose  nf  establish- 
ing a  thermometry-  scale,  of  any  measurable 
pi'iperty  of  matter,  which  \arie*.  in  a  dt  termi- 
nate way  with  n  r:i;"  ■  .•■nv;  :he  "temperature, B 
in  an\  Mich  i';im  .  '  «  r  -  l.-'i'iiil  as  proportional 
•o  the  aMtr'-u-.-  ■h.-.*  : •  ?::«  -.isnred.  m  !■»  any 
coirnntiMi-  'ii:i.  !!«>!■  i-  li.:*  rv'iinte.  W  «  ni.iy, 
ihfTi-t'i.!  i  .  b.i\  i-  .■-  '"..'i'  ili'ii-'rii!  "si-.i1!  ."  i,|" 
,i-    v.  i     ;■■    ■■•.   ■•"    I     »!i\    ot'n    nl    ibesr 
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■!■    ■  :•■  "  !<  .  .-'    !   i':-1   a-  "com  rl." 

■  i.i  .     ..■■  hi  ■":.  !:     :  ■  •     <  \\  ■  i     r  .1     "bi-in 

■  .-."  i    :■■•■■  i        |'i    piaciii'i    il    is 


t.':--.  ■:  .  '  !■■!!•  ;■!'•!  :'  :  k  "  il-  ol  ihirmo- 
t»i i  : -  ■  ■  <  .<!i  ■  .-.re  i  !"  :  :'  ■  "^-m!  Tin  sr  are 
1  a  ■  '!.  "  ■  M'i  «  "l1.  i  !v.  '■'•V  ■"  '  !'  "be  expat-inn  of 
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Thermo-electricity),  one  of  whose  junction* 
is  kept   at   a   constant    temperature,   while  the 
other  is  exposed  to  the  temperature  thai  it  to 
be  measured.    Of  these  four  general  method* 
the  first  two  have  Ik-cii  longest  and  most  com- 
monly   employed;    and    the    particular    muni- 
ments that  have  been  most  extensively  u>cd  tor 
putting   them  into   practice  arc   knuun   respec- 
tively   as    the    "mcrcury-in-glass    thermometer* 
and  as  the  "gas  thermometer."     The  mercury- 
in-glass  instrument   is  described   under  Tun- 
mo  meter,  and  the  gas  thermometer  is  described 
in  the  present  article,  below. 

The  gas  thermometer  was  probably  the  fir* 
form  of  thermometer  to  be  constructed.  The 
mcrcury-in-glass  instrument  followed,  and  for 
many  years  was  used  almost  exclusively  for  the 
measurement  of  temperatures,  doubtless  on  ac- 
count of  its  simplicity  and  the  ease  with  which 
il  can  be  used.  But  as  the  science  of  therm- m- 
etry  developed,  and  increasing  refinement  in 
temperature  determinations  was  demanded,  it 
was  found  that  the  mercury- in -glass  thermom- 
eter is  liable  to  serious  errors  on  account  of  the 
anomalous  expansions  and  contractions  of  the 
glass  envelope;  errors  which  were  of  little  or 
no  importance  when  a  determination  of  tau- 
pe rat  lire  to  the  nearest  quarter  of  a  degree  or 
so  was  considered  sufheicntly  accurate,  hot 
which  were  of  paramount  importance  when  il 
was  proposed  to  determine  a  temperature  IB 
the  hundredth  or  thousandth  ut  a  degree.  Tfct 
errors  due  to  the  cause  in  question  can  now  It 
eliminated  in  large  measure  by  making  temper- 
ature determinations  by  the  "movable  zero* 
method  (sec  Thermometer)  ;  but  physicists 
nevertheless  prefer  to  follow  the  lead  of  Re- 
nault, who,  in  his  celebrated  'Fourth  Memoir1 
(1847),  recommended  the  employment  of  the 
gas  thermometer  as  the  standard  for  the  es- 
tablishment of  the  temperature  scale;  and  the 
gas  thermometer  is  still  the  standard  in  a3 
work  of  high  precision.  The  great  ad\antage 
of  the  gas  thermometer  consists  in  the  fact 
that  the  coelhcients  of  expansion  of  gases  are 
many  times  greater  than  that  of  mercury,  and 
the  effects  of  anomalous  changes  of  size  "in  the 
glass  bulb  arc  of  correspondingly  less  import- 
ance. 

The  gas  thermometer  is  made  in  two  gen- 
eral forms,  according  as  it  is  desired  to  meas- 
ure the  temperature  by  the  expansion  of  the 
gas  at  some  constant  pressure,  or  by  the  in- 
crease in  the  pressure  of  the  gas  at  some  con- 
stant volume.  The  latter  plan  t>eing  the  one 
that  is  now  by  far  the  commoner  in  accurate 
work,  we  shall  describe  it  first,  and  at  some 
length. 

The  constant-volume  gas  thermometer  is 
shown,  in  its  essential  features,  in  the  accom- 
pany in^  illustration.  It  consists  of  a  bulb.  A.  of 
considerable  size,  which  is  connected,  hi- 


nt a  capillary  tube,  with  a  mercury  manometer, 
.U  At  a  there  is  a  mark  upon  the  tube  leadinf 
to  the  ims  bulb,  ami  care  is  taken,  whenever 
an  observation  of  any  kind  is  made,  to  hire 
the  level  of  the  mercury  in  the  short  arm  of  the 
manometer  *tand  exactly  at  a.  in  order  ih*t  the 
\nbinie  of  the  thermometric  gas  may  alwar?  be 
liL'orously  ?he  same.  A  movable  reservoir  of 
in-'iTinv.  /".  is  connected  with  the  coram  V 
tot  tins  purple,  by  means  of  a  flexible  tune; 
so  ibat   by  raising  or  lowering  V  the  uieiify 
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.  M  may  be  brought  to  any  desired  level.  Any 
is  that  we  please  may  be  used  in  the  bulb  A, 
it  hydrogen,  nitrogen  and  air  are  the  ones 
ost  commonly  employed.  In  the  filling  of  the 
tlb,  the  most  elaborate  precautions  are  taken, 
it  only  to  have  the  gas  that  is  used  pure,  but 
so.  and  more  particularly,  to  have  it  per- 
ctly  dry.  For  this  purpose  the  bulb  is  first 
hausteil  by  the  aid  of  an  air-pump,  and  is 
a  ted  while  in  the  exhausted  condition,  and 
lowed  to  stand  for  a  time,  so  that  any  mois- 
re  that  may  adhere  to  the  walls  of  the  hulb 
ay  be  driven  off  and  removed.  The  bulb  is 
en  filled  with  gas  that  has  been  carefully 
ied  by  calcium  chloride  or  other  drying 
ents,  and  is  then  exhausted  again  and  heated ; 
e  operations  of  exhausting  and  refilling  being 
peated  several  times,  until  there  can  be  no 
iubt  about  the  dryness  and  purity  of  the  gas 
.iich  is  finally  allowed  to  remain.  Temper- 
ure,  according  to  this  instrument,  is  defined 
being  rigorously  proportional  to  the  pressure 
at'  prevails  in  the   hulb  A,   so  long  as  the 
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ilume  of  the  gas  in  the  bulb  remains  constant. 
will  be  observed  that  there  is  here  no  as- 
imption  thai  the  thermometric  gas  obeys  the 
ws  of  Boyle  and  Charles  (see  Thermody- 
amics)  ;  the  relation  which  has  just  been  as- 
imed  being  the  definition  of  the  term  °lem- 
rrature,*  according  10  the  constant-volume  gas 
lermometer.  If  7  be  the  temperature  as  thus 
;fined,  and  P  is  the  pressure  prevailing  within 
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the  bulb  A,  then  we  have,  front  the  definition 
of  temperature,  T  =  CP,  where  C  is  a  constant 
for  the  particular  thermometer  under  consid- 
eration. (It  is  to  be  observed  that  P  is  the 
total  pressure  to  which  the  gas  in  A  is  sub- 
jected. It  includes  not  only  the  pressure  that 
is  read  from  the  manometer  M,  but  also  that 
barometric  pressure  that  prevails  at  the  same 
time  in  the  air  of  the  laboratory;  for  this  baro- 
metric pressure  acts  upon  the  [op  of  the  mer- 
cury column,  and  it  is,  therefore,  to  be  added 
to  the  reading  of  the  manometer  M).  To  de- 
duce the  value  of  the  constant  C,  we  may  sub- 
ject the  bulb  A  successively  to  the  steam  from 
boiling  water,  and  to  a  mixture  of  ice  and 
water,  as  described  under  Thermometer.  The 
total  pressure  upon  the  gas  in  the  bulb  being 
noted  in  each  case,  let  us  suppose  that  it  is  P. 
at  the  freezing  point,  and  P»  at  the  boiling 
point.  Then  the  foregoing  equation,  when  applied 
to  these  two  cases,  takes  the  following  forms, 
respectively:  7".=  CPfc  7"»=CP».:  f.  being 
the  temperature  of  the  freezing  point  according 
to  the  scale  of  this  thermometer,  and  Tun  being 
that  of  the  boiling  point.  We  may  define  either 
T,  or  Tut  however  we  please,  and  then  find 
the  corresponding  value  of  C:  but  it  is  desir- 
able that  the  scale  of  the  gas  thermometer  shall 
be  as  closely  as  possible  Tike  that  of  the  ordi- 
nary mercury-in -glass  instrument;  and  in  order 
to  fulfil  this  condition  it  is  found  to  be  best 
to  subject  the  gas  thermometer  scale  to  the 
condition  that  the  difference  between  T*  and 
Tut,  as  determined  by  the  gas  thermometer, 
shall  be  numerically  the  same  as  the  difference 
between  the  freeiing  and  boiling  points,  on  the 
ordinary  me  rcury-in  -glass  scale.  In  other 
words,  it  is  found  to  be  best  to  have  the  aver- 
age size  of  the  degrees  the  same  on  the  two 
instruments.  In  scientific  work  the  Centigrade 
scale  is  used  in  practically  every  instance;  and 
if  we  adopt  it' here,  we  shall  have  the  relation 
T„— 7.=  100°.  if  the  condition  just  men- 
tioned is  to  be  fulfilled.  From  this  and  the 
preceding  equations  we  easily  find  that  C(Pu* 
—  P.>  — 100\  or  C  =  100/(F,»  — P.);  so  that 
when  we  know  the  values  of  Pi«  and  P.  by 
direct  observation,  we  are  prepared  to  deter- 
mine C  at  onct  and  hence  to  calculate  the  gas- 
temperature,  T,  corresponding  to  any  given 
pressure  P,  by  means  of  the  relation  T  =  CP. 
It  will  be  seen  that  the  zero  of  the  gas  ther- 
mometer scale  does  not  coincide  with  the  freez- 
ing point  of  water,  but  that  it  is  very  much 
lower.  The  gas  thermometer  could  not  give 
7"=0,  for  example,  unless  P=0;  that  is,  not 
unless  the  temperature  was  so  low  as  to  cause 
the  gaseous  pressure  to  disappear  altogether. 
The  zero  point  from  which  the  indications  of 
the  gas  thermometer  are  counted,  according  to 
the  formula  given  above,  is  called  the  "natural 
zero*  of  the  instrument;  and  in  order  to  be 
able  to  compare  the  gas  scale  with  the  scale  of 
the  ordinary  me  rcury-in -glass  thermometer,  it 
becomes  necessary  to  know  what  the  temper- 
ature of  freezing  water  is,  as  read  from  the 
gas  scale.  To  determine  this,  we  make  use  of 
the  relation  7V=  CP«.  Substituting  in  this  the 
value  of  C  as  already  found,  we  find  that 
7V=100P./(P1„~P.).  Now  the  quantity 
(Pw  — P.)/P.  is  known  as  the  ■coefficient  of 
constant  volume"  for  the  gas. 
>  somewhat  absurd,  it  is  true,  be- 
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cause  there  is  no  expansion  at  all,  if  there  is  no 
change  of  volume;  and  it  would  he  more  accu- 
rate to  dcMmiatc  this  fraction  as  the  "coefficient 
of  increase  uf  pressure"  at  constant  \ flume). 
It  appears,  therefore,  that  the  temperature  of 
melting  ice,  on  the  scale  of  the  constant-volume 
gas  thermometer,  is  numerically  equal  to  11X) 
limes  the  reciprocal  of  the  coefficient  of  ex- 
pansion of  the  gas  at  constant  volume.  Having 
found  '/'«,  we  ha\e  only  to  subtract  it  from 
e\ery  reading  of*  the  ga*  thermometer,  in  order 
to  reduce  that  reading  to  its  corresponding 
\alue  as  reckoned  from  the  freezing  point  of 
water.  If  we  call  the  values  of  T — 1\  as 
computed  for  any  given  gas  thermometer,  the 
<( reduced  readings"  of  that  thermometer,  then 
we  find  that  the  reduced  readings  of  the  nitro- 
gen, hydrogen,  air  and  carbon  dioxide  coustant- 
\olume  thermometers  are  all  nearly  identical, 
and  that  they  are  all  closely  comparable  with 
the  readings  of  the  ordinary  mercury-iu-glass 
thermometer.  If  two  constant- volume  gas 
thermometers  be  filled  with  the  same  gas  in  dif- 
ferent states  of  density,  then  the  reduced  read- 
ings of  the  two  are  \ery  nearly  equal,  but  yet 
not  necessarily  identical. 

The  coefficients  of  expansion  at  constant 
volume  of  certain  of  the  more  important  ther- 
mometric  gases  are  given  in  Table  1,  as  de- 
duced from  a  careful  analysis  of  the  data  given 
by  Chappuis,  Kcgnault  and  numerous  other  ex- 
perimenters of  high  standing.  The  "initial 
pressure"  signifies  the  pressure  on  the  gas  in 
the  thermometric  bulb,  when  the  bulb  is  sur- 
rounded by  ice  and  water;  this  pressure  being 
given  as  the  most  convenient  way  of  fixing  the 
density  for  which  tlu-  coefficients  were  deter- 
mined. Two  coefficients  are  given  for  air  at 
e:.ch   initial   pressure,   because  it   appears   to   be 
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impossible  t«»  decide,  \\i:v  the  observations 
thus  far  made,  which  one  of  these  values  is 
most  likely  to  In-  com  it.  the  availaMc  measures 
labium  into  ;\\o  Liinei.il  i.  roups,  one  of  which 
f.i\or«i  one  oJ  ihr  t"iiv.D'ii]L'  tallies  while  the 
-i-cond  favor*  tlu  i  ;In  r  niir.  in  Table  1  the 
v.tlr.i-N  i  i    /  .  .iic  .iNn  v;:\  i-n.  lor  comeiiUncc  of 

1  !•■  lnreriiali--u.il  tVrnmiilee  of  Wi-iyhts 
.r-1  Mi.!^u:i>.  !ii  -  ■tiis-il.  i.i'-on  hi  th<  ditTcr- 
«•-!  "i-.i:  i-xi^t  i '.en  1m 'wiiii  'lit  ivdu- rd  read- 
:"!l''  !•"  ■■i»!:-la:'  \ ' ■  1  ■ : r?:«  lm-  tin  :  nioini  t»  r\ 
.I'lt-:"-.  «1  'i.i  -I'll'  w  :■.-.■  .li'l.ii  <i  -  .i-i  :ur  ihe 
i::i  .t*'j:i  in-  ■  :  ■•*  innpi  i  .■.:':;  i\  ■  all::.e  i;  linn 
■  1 1 ■  ■  .i  i         !,iir     nRirii  i  .iii    "       Th'        scab" 

..■!    ■■'!■!  -hi     i '«  tin:;  .uli     m  ;ili     i<t     'hi-    t-  ■  -t  i 

-'.i-.:  -Mil  !..ilri<ui  tin  liiioiiii  :it.  in  which 
:!.,.     b.ili<:.iu     has     a     dm-ity     >uch     th.t!     its 


pressure,  at  the  freezing  point  of  water,  ii 
to  that  due  to  a  column  of   ice-cold 
one    metre    (1,000   mm.)    high.     The 
lures  are   understood   to   be   "reduced,    *» 
scribed  above,  so   that  the   thermometer 
0"  at  the  freezing  point  and  100s  at  the  b 
point.     The  ideal  scale  would  of  course  !■ 
absolute  thermodynamic  scale   (sec  This 
namics)  ;  but  the  corrections  thai  are  ri 
in  order  to  reduce  gas  thermometer  r 
this  scale  are  still  too  uncertain  to  be  u 
adopted  in  precise  thermometry. 

2. —  Comparative      Readings      of      Const  a 
volume  Gas  Thermometers  and  the 
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In  Table  2  comparative  readings  *rc 
of    the    nuTciiry-iti-Klas^     ("vcrrc     d 
Thermometer)  scale,  and  the  scales  oi  i 
st ant- volume    hydrogen,    nitrogen    and    ^ 
dioxide  thermometers.,  in  which  the  "initial  p 
s  it  res'*  are   1.000  millimetres  of   mercury.    1 
significance  of  the  table  will  he  made  iJUi" 
the    following   example:    If    all    of 
niomelers    were    exposed    to   a    temfc 
which   the  " reduced-   reading  of  tht 
instrument  was  30     C,  then  the  niti 
mometer  would  read  30.01  lct  the  cart 
thermometer  would  read  30.054"   ana 
in-nla>s  thermometer  would  read  30.lv* 
nadinn>  ^i\cn  in  the  second  column  »err 
tained  from  experiments  made  upon  t 

Ken  thermometer;  but  Chappuis  stau*  m 
i  i  duced   nadtiiKs  of   the  air  thermometer  * 
of  i hr  nitrogen  thermometer  arc  practically 
dUtinuuishahle;    and    hence    this    column   i 
serve   tor  each  of  them. 

In    the    constant-pressure    gas    t 
temiieratnre   is   defined   as   proportion        iv 
\ohmie  of  a  fixed  mass  of  kjas  which       . 
to  i  vjMnd  in  Mich  «l  manner  tl  ^r 

i  mi. mis   KiiMant.     Kev!nault   v\\^         ceiled 
tlu -ruionii-tei "i  ot  this  class,  and  couMiicrei 
tu  in-  distinct l\   inferior  in  accuracy  to  tiki 
which    :lu    \oturin    is  constant,    and   whkk 
ha\i     alri.id\     d.i-M'rihed.     This    ju  bi  I 

li'iiiictd  Iiy  Reunault  has  met  with  . 
ii-"   marly   r\erv    >Mb>efjueiit   ailthorik^  -. 

peritneiiial    pJiysic^.    ami    hence    the    «* 
iwo-urv  -a>  tin  t nionuter  has   not  t^een 
i'\teiiM\el>    used  in  practical  work.     P 
II.    I.,    i  'aJlf-dar.    in    fact,   is   almost    lur 
l':ui:i'iuiu  ad\ o«ate  of  the  constant-prc       -■ 
■:;unn-.i    a:    'he   pu-ent    time.      He  d 
iii-      i  -MiM. int- pie^>ure      kra>      thernv       « 
.  .ipab!t    oi    Mtldiim    results    even    < 
ih^.>e  oi  the  constant- volume  the; 
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evised  a  very  ingenious  form  of  the 
pressure  instrument,  which  certainly 
5  overcome  most  of  the  ohjections  that 
1  urged  against  it  in  the  past.  (Con- 
paper  entitled  (On  a  Practical  Ther- 
Standard,*  in  the  Philosophical 
,  for  1899,  Vol.  48,  page  519.  Consult 
aceedings  of  the  Royal  Society/  Vol. 
page  247,  and  Preston,  (Theory  of 
To  facilitate  computations  connected 
constant-pressure  gas  thermometer,  we 
i  Table  3,  the  coefficients  of  expansion 
incipal  thermometric  gases  at  the  con- 
ssurc  of  1,000  millimeters  of  mercury 
at  760  millimeters.  These  are  obtained 
ful  comparison  of  the  best  determina- 
have  yet  been  made. 

tcients     of    Expansion     of    Gases 
at  Constant  Pressure. 


idc. 


Pressure  =  1000  mm. 


Coefficient 

of 
expansion 


0  0036600 
0.0036731 
0.0037422 
0  0036734 


To 


273.22° 
272.25 
267.22 
272.23 


Pressure  =  760  mm. 


Coefficient 

of 
expansion 


0.0036606 
0.0036707 
0  0037247 
0  0036706 


To 


273.18° 
272  43 
268.48 
272.44 


)ef!icient  of  expansion  of  carbon  dioxid 
stant  pressure  of  760  millimeters  of 
must  be  considered  as  still  somewhat 
,  though  the  value  given  in  the  table 
to  be  the  best  now  attainable.  The 
zero"  of  the  constant-pressure  ther- 
lics  in  about  the  same  general  region 
tural  zero  of  the  constant-volume  in- 
The  temperature  of  melting  ice,  as 
to  the  "natural  zero"  of  the  scales  of 
il  constant-pressure  gas  thermometers, 
in  Table  3,  in  the  columns  headed 
)  extensive  and  accurate  comparisons 
been  made  between  the  constant-pres- 
constant-volume  thermometers,  cither 
imc  gas  or  for  different  ones, 
platinum-resistance  thermometer,  tem- 
is  denned  as  proportional  to  the  elec- 
►istance  of  a  coil  of  pure,  annealed 
wire.  The  "thermometer"  itself  con- 
coil  of  the  wire,  wound  upon  a  sheet 
»f  mica,  and  placed  in  one  of  the  arms 
iatstone's  bridge,  so  that  its  resistance 
iccurately  determined.  It  is  usual  to 
temperature  as  defined  by  the  plati- 
tancc  thermometer  by  the  symbol  <(/»/w 
-n  temperature").  We  have,  therefore, 
where  R  is  the  observed  resistance  of 
it  the  temperature  denoted  by  pt  and 
stant  whose  value  is  to  be  determined. 
^/<>and  /?!•»  and  />/ioo  are  the  respective 
s  and  platinum-resistance  tempcra- 
the  freezing  and  boiling  points  of 
?n  we  have,  preciselv  as  in  the  case  of 
ant-volume  gas  thermometer,  />f== 
?ioo — Ro),  as  the  platinum-resistance 
ire,  as  reckoned  from  the  ^natural 
the  platinum-resistance  thermometer, 
uced  platinum  temperature,**  obtained 
cting  pto  from  the  temperature  pt  as 
26—35 


here  computed,  is  the  one  that  is  commonly 
used,  however;  and  Callendar  and  Harker  and 
Chappuis  have  shown  that  the  reduced  plati- 
num-temperature can  be  expressed  in  term  of 
the  reduced  gas  thermometer  scale  by  means 
of  a  simple  equation  of  the  form: 

T      (    T 

pt=T  +  A.  { 1 

100     {  100 

A  being  a  constant  whose  value  is  to  be  deter- 
mined experimentally.  Callendar  and  Griffiths, 
for  the  purpose  of  determining  A,  recommend 
that  the  resistance  of  the  platinum  coil  of  the 
thermometer  be  observed  at  the  temperature  of 
boiling  sulphur;  the  a reduced  temperature*  of 
this  boiling  point  being,  according  to  their  ex- 
periments with  the  constant-pressure  air  ther- 
mometer, 444.53°  C.  (Eumorfopoulos  states 
that  the  boiling  point  of  sulphur  on  this  scale  is 
between  443.58°  and  443.62°  C.  See  'Proceed- 
ings  of  the  Royal  Society,  >  1908  A,  81.  p.  339. 
Compare,  also,  Callendar  and  Moss,  in  the  same 
publication,  1909  A,  83,  p.  106).  The  platinum- 
resistance  thermometer  gives  great  promise  of 
being  a  highly  valuable  instrument  in  the  future. 
Indeed,  it  is  so  already;  but  it  does  not  yet 
appear  to  be  capable  of  determining  the  abso- 
lute values  of  temperatures  closer  than  to 
0.01°  C.  It  may  be  used  as  a  differential  ther- 
mometer, however,  so  as  to  give  results  of  a 
far  higher  order  of  accuracy.  For  this  pur- 
pose two  similar  coils  or  strips  of  platinum  are 
used,  these  being  placed  in  two  of  the  arms  of 
a  Wheatstone's  bridge,  so  that  the  smallest  de- 
parture from  equality  in  their  resistances  can 
be  observed.  (See  Resistance,  Electrical). 
Langley's  bolometer  is  an  instrument  of  this 
sort.  It  is  used  to  explore  the  solar  spectrum, 
and  consists  of  two  strips  of  platinum  foil, 
which  are  placed  across  the  spectrum  to  be 
examined,  with  their  edges  toward  the  source 
of  the  light.  The  two  strips  are  placed  in  the 
two  arms  of  a  sensitive  Wheatstone's  bridge, 
and  so  long  as  both  the  strips  are  exposed  to 
radiation  of  the  same  intensity,  the  balance  of 
the  bridge  is  preserved.  When  one  of  the 
strips  coincides  with  a  Fraunhofer  line,  how- 
ever, while  the  other  is  still  exposed  to  the  full 
radiative  power  of  the  source  of  light,  the 
balance  is  destroyed,  and  the  existence  of  the 
line  is  thereby  demonstrated,  even  though  the 
line  be  in  the  infra-red,  where  it  is  not  visible  to 
the  eye. 

Thermo-electric  couples  have  been  used  to  a 
considerable  extent  for  the  measurement  of 
temperature,  and  Regnault  experimented  with 
them  somewhat,  but  showed  that  they  are  dis- 
tinctly inferior  in  accuracy  to  the  other  known 
methods  of  determining  temperature.  At  ex- 
ceedingly low  temperatures,  however,  they  are 
often  of  great  value.  Wroblewski,  for  example, 
made  use  of  thermo-couples  auite  extensively 
for  temperature  measurements  in  his  researches 
on  the  critical  points  of  the  gases  which  are 
liqucfiable  only  at  extremely  low  temperatures. 
The  platinum  resistance  thermometer  is  more 
generally  favored,  however,  for  this  purpose; 
though  it  cannot  be  used  for  temperatures  too 
close  to  the  absolute  zero  on  account  of  the 
anomalous  and  sudden  changes  of  resistance 
that  occur  in  that  region.  (See  Resistance; 
Electrical).    At  these  extremely  low  tempera- 
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tures   the   helium   thermometer   is   still   useful, 
however. 

Consult  Guillaumc,  ^hcrmometric  dc  Pre- 
cision, '  and  Preston,  ( Theory  of  Heat.1  See, 
also,  the  numerous  scientific  papers  of  Kamcr- 
lingh-Onncs  relating  to  low- temperature  re- 
search. 

Alian  O.  Risteen, 
Director    Technical    Research,    The    Travelers 
Insurance  Company,  Hartford,  Conn. 

THERMOPHONK,  a  resistance  thermom- 
eter (sec  Thermometry),  in  which  the  galva- 
nometer that  is  most  commonly  employed  is  re- 
placed 1>y  a  telephone.  Two  coils  of  platinum 
wire,  which  are  exposed  to  the  respective  tem- 
peratures that  arc  to  be  compared,  are  intro- 
duced into  two  of  the  arms  of  a  Wheat  stone's 
1  bridge  whose  remaining  arms  contain  known 
resistances.  The  telephone  is  placed  in  the 
cross-arm  of  the  bridge.  An  alternating  or 
pulsating  -current  of  low  frequency  is  used  in 
making  the  observation,  and  when  the  bridge  is 
in  balance,  this  fact  is  indicated  by  the  silence 
of  the  telephone.  Sec  Warren  and  Whipple, 
*The  Thermophone,'  in  The  Technology  Quar- 
terly, Vol.  VIII.  page  125. 

THERMOPOLIS,  Wyo..  town  and  county- 
scat  of  Hot  Springs  County,  on  the  Chicago, 
Burlington  and  Quincy  Railroad,  and  on  the 
west  bank  of  the  Bighorn  River.  It  is  noted 
for  the  large  hot  springs  which  issue  along  the 
river  bank  at  this  place.  These  springs  are 
considered  curative  for  rheumatism  and  simi- 
lar ailments.  They  are  protected  as  a  State 
rcscrxadon.     Pop.  1,500. 

THERMOPYLAE  (Gk.  nrpitorttju  hot 
gate*),  in  classical  geography,  a  pass  on  the 
southeastern  frontier  of  .luiiauia,  Greece,  lead- 
ing from  Thessaly  into  hoc r is,  and  on  the 
mute  of  the  only  good  road  from  Thessaly  to 
central  (I recce.  It  was  situated  between  the 
range  of  Mount  (Kta  and  an  inaccessible  morals 
which  bordered  the  Maliac  CJulf;  and  in 
breadth  it  was  a  narrow  tract  of  perhaps  some 
50  feet.  Its  name  was  derived  from  the  pres- 
ence of  thermal  springs.  As  the  only  means 
by  which  a  hostile  army  might  penetrate  from 
northern  into  southern  Greece,  it  held  a  pecu- 
liar strategic  value  in  Grecian  history.  It  is 
celebrated  as  the  scene  of  the  defense  by 
Lconidas  (q.v.)  and  the  MX)  Spartans  against 
the  vast  host  of  Xerxes  (ijv.)  in  August  4H0 
is i".  The  account  of  this  battle  given  by  Hc- 
rodotu*  has  been  gem-rally  followed.  Xerxes, 
ridiculing  the  numbers  nf  the  Hellenic  de- 
fenders t  ?.20M.  not  counting  the  l.ocrians,  whose 
iiuiii'-ers  :ire  poi  known),  sent  against  them  the 
Mrdi-s  :ini|  <"issi;ttiN  with  instructions  to  take 
•l?i  r.\  pn^'iMTs  and  bring  them  before  him 
\\  J-.i  •■  ■,,f!  .!  rl.iy's  fighting,  these  were  hikiic- 
..-■■:'.  ■!•..  picked  1  M.I  Mitt,  railed  the  "Immor- 
;  ."  v.  »ii-  -•  v\  f'-rw.ii'l:  but,  handicapped  by 
■■■  ■*:■■!!•  i  ■•  r  f ]n-ir  spears  they  were  no 
•■■■■■  b  ' ■■»■  'In*  Hilleiito.  of  whom  f'-w  fell,  while 
■:  r-'-iiTi  !■•*•'  wa-  i':i  both  day*  r\ccs-i\e 
\  ■  ■  ■■ .  \\:i-  mow  in  great  pi-:  pli  xitv.  win  ti 
I  ■■*:■  f,»  -.  .!  \f.ili:i»:.  c.itv  "to  ■'l'  b:in  -f  the 
•  ,]  w  o  .■  1 1 i ■  h  !i  >\  a  rn-  "hi"  mo'ir.'ain  ti^ 
Tbi  ■  :vi  ]\'.t-  "  Thi  ■  'la'h  .'i-cf'ib  .1  thi  i*'t.'i 
■  •  ■'•.  •:■•:  V  ipiiv  ..:  J  tin  I11"!  \nip:e:  'hit- 
P  ..  ■!■•'  ..  it  «j;,.  ,  i,  „j  ,  ,f  i  )•  •.,  .|-].|  r.  ■  'hi-  i(  ar  « ■♦' 
Thi  tinnpyla      The  Persians  urrixtd  in  the  n.ir 


of  Thermopylae  soon  after  mid-day  of 
day.    Tidings  of  their  coming  had  alr« 
brought  to  the  Greeks  by  scouts 
deserters.     Most  of  the  Greeks  "---• 
the  Spartans  and  the  Thespians  (J        ■< 
and  the  Thebans  (400)  were  com^cucd 
Of  the  Spartans  and  Thespians,  all  fell, . 
the  Thebans,   few  escaped.    To  the 
that  the  Persian  arrows  darkened 
Spartan    Dieneces   is    said    to    havt 
"Good;  then  we  shall  fight  in  the  shai     ' 

Through  deposits  from  the  Sper 
other  streams,    great    alterations    h«ic 
place  at  Thermopylae,  so  that   it  is  not 
pass  but  a  swampy  plain.     Consult  SchJ 
1  Untcrsuchungen     dcr     Thermopylen* 
and  various  standard  histories  of  Green 
also  Greece,  Ancient  —  History 

THERMOPYLAE  OP  AMERICA. 

applied    to    Fort    Alamo,    Texas.     See  J 
The. 

THERMOSCOPE      (Greek.      *to 
heat"),  any  instrument  for  indicating  te 
tu re.     The  term  is  commonly  applied,  be 
to   such   instruments   as  indicate  one  t 
ture  only,  or  a  very  limited  number  of  i 
aturcs;  or  to  those  which  arc  used  for  i 
ing  changes  or  difference  of  temperature 
out  giving  the  magnitude  of  these  ch. 
differences.    The   forms   that  have   tie 
to  instruments  of  this  kind  are  so  maim 
to  be  almost  past  numeration.   As  a  si 
tration,  the  instrument  may  he  cited,  i 
dications   depend   upon    the   melting   j-- 
alloys.     An   instrument   or   device   of 
contains  buttons  or  wires  of  a  number  oi 
whose  several  melting  points  are  known: 
the  observation  of  temperature  by  this 
the  instrument  is  exposed  to   the   tei     « 
tinder  examination,  and  a  note  is  made  uJ 
of   the  alloys  melt,  and  of  which   r 
melted.     If  T,  is  the  melting  point  o( 
fusible  of  the  alloys  that  have  melteu, 
is  the  melting  point  of  the  most  fusibk 
alloys  that  have  not  melted,  we  can  then 
that    the    temperature    under    considerai 
higher  than  Ti,  but  lower  than  Ti.     r~i 
purposes   in    the   arts,   it    is   quite    si 
know,   in   this   manner,   that    a    temper. 
between   certain   limits.     A    thermoscopt 
can  only  indicate  certain  limits  between 
a    temperature   lies   is   called   a    "discooi 
thcnnosTopc."  Continuous  thermoscopes. 
an-  capable  of  affording  an  actual  meant 
of  any  temperature  within  their  rat 
commonly  called  "thermometers.*  Vim 
resemble    the    ordinary   mercury-in-gU-s 
mounter  or  not.     A  thermo  scope  in  i 
pe rat ure  i<  inferred  by  noting  the  e1u.i 
si-rance   of    a   coil   of   platinum    wire.   ■< 
ample,    i*   called   a    'platinum    resi         » 
monieter.11     See    Pyrometer;     Thu 
and  Thtrmomftry. 

THERMOSTAT,  a  device  in  whirl 

nation  of  heat  is  utilized  to  expand 
tiact  a  long  strip  of  metal,  so  that  i*» 
ran  !  r  utilised  to  regulate  a  damper  or  Ui 
'.en  .ififMovimatclv  uniform  steam  p       I 

THERMOTAXIS,   the    regulation 

tempi  ratnre  of  the  body.     The  princ     J 
•  <i    mimal   beat   are  muscular  cxer 
loinl motion    of    food,   involving   aim 
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n  and  liberation  of  carbon  dioxide.  Body 
rature  remains  about  normal  under  many 
:  circumstances  through  the  balance  main- 
I  by  the  nervous  system  between  its  pro- 
•n  and  its  dissipation.  The  chief  avenues 
ation  are  radiation  from  the  surface  of 
»uj,  the  expired  air  and  the  excreta.  Feb- 
:tion  or  fever  is  believed  to  be  due  to  an 
roduction  of  heat,  to  an  underelimination 
both.  The  overproduction  is  believed  to 
from  an  increased  combustion  especially 
luminous  substances  of  the  body,  with  an 
sed  discharge  of  carbon  dioxide  and  the 
eneous  wastes,  urea,  creatine  and  crea- 
When  fever  prevails  the  action  of  the 
is  accelerated,  the  secretions  of  glands  arc 
*ed  and  the  intricate  process  of  metabol- 
;  deranged.  Heat-regulation,  effected  by 
ocal  changes  in  heat-production  and  heat- 
ltion  and  depending  essentially  upon  the 
ice  of  cutaneous  impulses  and  the  tem- 
irc  of  the  blood,  is  governed,  it  is  gener- 
jlieved,  by  two  nerve-centres,  one  control- 
eat-production,  the  other  heat-dissipation. 

iERMOTROPISM,  a  tendency  toward 
:h,  exhibited  in  the  reactions  of  animals, 
cample  is  found  in  the  care  with  which 
tiove  their  eggs  and  larvae  from  place  to 
in  order  to  secure  a  proper  and  equable 
rature  for  their  welfare.  Compare  Helio- 
m,  with  which  tendency  this  is  somewhat 
>ed. 

IERMORPHA,  or  ANOMODONTIA, 

der  of  extinct  (Triassic  and  Perman) 
s.  <(The  dominant  group  among  the  ear- 
eptiles  in  each  quarter  of  the  globe  where 
lave  as  yet  been  discovered,**  say  Wood- 
<cis  directly  intermediate  in  skeletal  char- 
between  the  highest  labyrinthodonts 
ododonsaurus  and  its  allies)  and  the 
mammals  (Monotremata).  Its  members 
jceived  the  name  Anomodontia  in  allusion 

varied  modifications  of  the  dentition,  so 
il  among  reptiles.     They  were  afterward 

Thcromorphia    or     Theromora    . 
sion  to  the  many  obvious  resemblances  in 
keleton  to  that  of  monotreme  mammals.** 

similarities  are  chiefly  of  the  dentition, 
atic  arch,  pelvis,  cruro-tarsal  joint,  scapula 
casional  doubling  of  the  occipital  condyle, 
eneral  shape  of  the  skull  is  often  closely 
alian,  but  its  details  show  its  unquestion- 
eptilian  features.  Three  suborders  are 
ized  —  Pareiosauria,  Theriodontia  and 
odontia. 
i  theromorphs  were  all  land-reptiles  with 

stout  limbs  and  powerful  jaws.  Some 
nassivc  and  of  great  size,  like  great  alli- 

with  turtle-like  or  even  dog-like  heads; 

small  and  probably  as  agile  as  a  weasel. 
were  the  predatory  beasts  of  their  ape, 
ere  adapted  in  powers  and  characteristics 
pursuit  of  a  large  variety  of  animal  prey, 
lost  unreptile-like  were  those  of  the  sub- 
Theriodontia. 

is  a  natural  suggestion  that  the  race  of 
als,  undoubtedly  of  reptilian  origin,  must 
lescended  from  this  group,  whose  bones 
rous  in  the  Triassic  rocks  of  the  western 

States)   show  so  many  mammalian  fea- 

but  thus  far  no  direct  connection  can  be 

The   dinosaurs,   however,   seem  cer- 

to    have    descended    from    this    stock. 


Consult  Woodward,  ( Vertebrate  Palaeontology > 
(London  1898)  ;  Gadow,  ( Amphibia  and  Rep- 
tiles}  (New  York  1901),  wherein  many  further 
references  to  details  will  be  found. 

THEROPODA,  a  sub-order  of  dinosaurs 
(q.v.). 

THERSITES,  ther-si'tez,  according  to 
Homer,  the  ugliest  man  in  the  whole  Grecian 
army  that  beleagured  Troy.  He  was  a  mali- 
cious and  slanderous  brawler  whom  Ulysses 
publicly  beat  and  brought  to  tears  for  his  in- 
sulting attack  on  Aganon.  He  was  eventually 
slain  by  Achilles  for  piercing  with  his  spear  the 
eye  of  the  dead  queen  of  the  Amazons,  Pen- 
thcsilea,  whom  he  had  also  spoken  of  with 
contumely. 

THERY,  Edmund,  French  writer  on  eco- 
nomics :  b.  Ragnac,  France,  1854.  He  is  a  com- 
mander of  the  Legion  of  Honor,  member  of 
numerous  societies  interested  in  his  line  of 
work  and  has  represented  his  government  in 
various  economic  missions  to  several  countries. 
His  writings  include  <  Europe  et  Etats-Unis 
d'Ameriquc*  (1899);  (La  France  economique 
et  financiere  pendant  le  dernier  quat  de  siecle* 
(1900) ;  <La  Banque  de  France  de  1897  a  1909> 
(1910);  <L'Europe  economiauc*  (1911);  <Le 
regime  actuel  des  chemins  de  fer  en  Russie* 
(1913),  etc. 

THESEUM,   the-se'um,   or  THESEION, 

the-se'on,  a  temple  in  ancient  Athens  dedicated 
to  the  commemoration  of  Theseus  and  his  ex- 
ploits. It  stood  on  an  elevated  site  north  of  the 
Areopagus  (q.v.)  and  in  early  Christian  times 
was  used  as  the  church  of  Saint  George  of 
Cappadocia.  Within  its  precincts  Cimon  is 
said  to  have  deposited  the  bones  of  the  hero 
which  he  had  brought  from  the  island  of 
Scyros,  but  archaeologists  do  not  support  this 
claim.  The  temple  was  begun  465  B.C.  Many 
consider  it  to  have  been  originally  dedicated 
to  Heracles  or  Hephaestus,  but  there  is  no  rea- 
son to  doubt  that  it  is  actually  a  Theseum.  It 
was  constructed  of  Pentelic  marble  in  the 
purest  Doric  style  and  is  technically  to  be  de- 
scribed as  an  amphiprostyle,  hexastyle  perip- 
teral temple,  with  pronaos,  and  opisthodomos  or 
epinaos.  The  facade  and  rear  pediment  have 
each  six  columns;  the  sides  13  each;  their 
height  being  about  30  feet.  A  fragment  of  the 
portico  and  the  roof  of  the  Stella  are  still  stand- 
ing. There  are  also  some  noteworthy  remains 
of  the  statuary  with  which  the  building  was 
adorned  by  sculptors  of  the  school  of  Phidias. 
On  the  metope  are  set  forth  the  exploits  of 
Theseus  and  Heracles  and  the  frieze  of  the 
cella  is  also  in  part  standing.  The  dimensions 
of  the  building  are  roughly  to  be  estimated  at 
104  x  45^2  feet.  Consult  Stuart  and  Revett 
'Antiquities  of  Athens*  (London  1762-1816); 
Leake,  'Topography  of  Athens*  (London  1841)  ; 
Dyer  ( Ancient  Athens,  Its  History,  Topography 
and  Remains*    (London  1873). 

THESEUS,  the'sus  or  the'se-us,  in  Greek 
legend,  a  king  of  Athens  and  national  hero  of 
Attica,  son  of  iEgeus  by  -flithra,  the  daughter  of 
Pittheus  of  Troczen,  in  Peloponnesus.  He  was 
educated  at  Troezen,  at  the  house  of  Pittheus, 
and  passed  for  the  son  of  Poseidon  (Neptune). 
When  he  came  to  years  of  maturity  he  was  sent 
by  his  mother  to  his  father,  and  a  sword  and 
sandals  were  given  him  by  which  he  might  make 
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himself  known  to  i¥!gcus  (q.v.)  in  a  private 
manner.  On  arriving  at  Athens  he  narrowly 
escaped  being  poisoned  by  Medea,  the  sorceress, 
but  his  father  n. cognized  the  sword,  and  re- 
ceived Theseus  as  his  successor  on  the  throne. 
He  next  caught  alive  the  wild  Marathonian 
bull ;  but  a  much  more  important  service  was 
the  slaying  of  the  Minotaur  and  the  freeing  of 
Athens  from  the  tribute  of  seven  youths  and 
seven  maidens  annually  sent  to  Crete  to  be  de- 
voured by  that  monster.  (See  Minotaur).  Fear- 
ing his  son  had  perished  while  in  Crete  JEgeus 
destroyed  himself;  hence  Theseus  on  his  return 
succeeded  his  father  as  ruler  of  Athens.  The 
Athenians  were  governed  with  mildness,  and 
Theseus  made  new  regulations  and  enacted 
new  laws.  The  number  of  the  inhabitants  of 
Athens  was  increased:  a  court  was  instituted, 
which  had  the  care  of  all  civil  affairs;  and 
Theseus  made  the  government  democratic, 
while  he  reserved  for  himself  only  the  com- 
mand of  the  armies.  To  him  also  the  Athenians 
ascribed  the  union  of  the  towns  of  Attica  into 
a  single  state,  with  Athens  at  the  head,  and  the 
division  of  the  people  into  the  three  classes  of 
Kupatrida?,  (icomori  and  Dcmiurgi  (nobles, hus- 
bandmen and  mechanics).  Perhaps  the  most 
celebrated  of  the  events  in  the  career  of 
Theseus  after  the  slaying  of  the  Minotaur  was 
hi*  war  with  the  Amazons.  He  is  said  to  have 
invaded  their  territory  and  carried  off  their 
queen,  Antiope  (according  to  another  account, 
that  with  which  the  readers  of  Chaucer  and 
Shakespeare  are  familiar,  Hippolyta).  The 
Amazons  in  their  turn  invaded  Attica,  and  a 
battle  was  fought  in  the  city  of  Athens  itself. 
Theseus  was  victorious,  and  the  Amazons 
driven  out  of  Attica.  He  was  absent  from 
Athens  on  various  expeditions,  and  when  he 
returned  the  Athenians  had  forgotten  his  serv- 
ices. He  retired  to  the  court  of  Lycomedcs, 
king  of  Scvros,  who  threw  him  down  a  deep 
precipice.  In  469  nx\  his  bones,  as  supposed, 
were  found  by  Cimon  in  Scvros,  and  brought 
to  Athens,  where  they  received  a  magnificent 
burial.  Statues  and  a  temple  (the  Theseum, 
q.v. )  were  raised ;  and  festivals  and  games  were 
publicly  instituted  to  commemorate  his  actions. 
A  portion  of  the  temple  still  remains  standing. 
What  shred*  of  history,  if  any,  there  may  be 
in  the  accounts  of  Theseus  cannot  be  ascer- 
tained. Consult  Harrison.  J.  K.,  *  Mythology 
and  Monuments  of  Ancient  Athens*  (London 
1JW0)  ;  Liibker,  F.,  '  Keallcxikon  des  Klassischen 
Alteramis1  (Leipzig  lc>14)  ;  Schultz,  A.,  ( De 
Theseo'    (P.reslaii  1S74). 

THESMOPHORIA.  a  pagan  festival  of 
ancient  (imce  It  was  celebrated  only  by 
\\( until,  in  honor  of  Dcineter  Thcsinophoros 
("the  I.iwimut"  »  as  foundress  of  agriculture, 
and  then  by  of  orderly  social  life  and  the  mar- 
riage At  Athens  tin  festival  extended  to 
three  days.  beginning  with  2\  Ortobor.  On  the 
tii-t  d.i\  iheie  was  ;i  proce<*«imi  to  the  temph 
01  Mi'imier  :ii  Habnios,  Muitlnast  of  the  city; 
on  the  second  a  last;  and  on  the  ibird  dav, 
called  Kalligeiieia  ("the  bearer  of  a  fair  olT- 
spiing").  general  and  often  lii  cutioiis  indul- 
gence 

THESMOTHETE.  thes',nf>-thct  (.mm  a 
<  ireck  \\oid  i»m  .in'fi.1  \i\Mii\t  r).  one  of  the  six 
infirioi  aiiho?'*  a:  Vln  n-  who  presided  at  the 
election     u:     tbe    lo\\*r    magistrates,    recii\ed 


criminal  informations,  derided  civil  came* 
the    votes    at    elections    and    performed 
duties. 

THESPESIUS,   also  called    Claos 
dinosaur   whose    fossil    remains    found 
upper  Cretaceous  strata  in  Wyoming, 
and   Colorado   show   it   to  have   resetnoicu 
Iguanodon.     It  was   upwards  of  30  feet  I 
and  stood  from  10  to  25  feet  high.    Like 
of  its  species  it  was  herbivorous  and  h 
its  long  forward  body  by  its  heavy  tail     ^ 
pletc  sketches  of  the  animal  are   found  m 
principal  museums.     (See  DixosAn).    C 
Marsh,  O.  C,  <The  reconstruction  of         i 
taceous  Dinosaur*  (in  Transactions  of  uic  ' 
necticut   Academy  of  Sciences,   Vol  XI, 
Haven  1902). 

THESPIS,  Greek  author.    He  was  a  i 
of  Icaria,  a  deme  of  Attica,  lived  in  the  t 
Solon,  in  the  6th  century  B.C.,  and  is  cc 
the   inventor  of    tragedy,   as   he   addcu   m 
diihyrambic  choruses  of  the  feats  of  Racchu 
actor,  who,  when  the  chorus  was  silent, 
ally  recited  a  mythical  story;  and  prorata* 
ried  on  dialogues  with  the  leader  of  the  em 
appearing  successively  in  different  eharactei 
a  piece.     This  was  a  decided  step  toward 
drama. 

THESSALONIANS.    Epistles    to 
Authorship.—  While  Paul's  authorship  of 
First    F.pistlc   to   the   Thcssalonians   has 
sionallv    been    questioned,    the    consensus 
critical  opinion  is  at  the  present  rime  so  i 
unanimous  in   favor  of  its  genuineness 
<ccms    needless   to   argue   the   question   «i 
The   external    evidence   is    strongly    favora 
the  style  and  vocabulary  are  admittedly  F 
me;  the  doctrinal  content,  while  not  very 
is  in  harmony  with  Paul's  teaching*  elscwh 
above  all.   in   its  whole  tone  and  temper  < 
unmistakably  and  inimitably  an   outpou 
the  very  heart  and  soul  of  the  great  .■ 
As  concerns  the  Second  Epistle  the  case 
somewhat  differently.    Though  the  exte 
deuce  is  even  stronger  than  for  the  First  & 
yet   its  Pauline  authorship  has  been  far  ■ 
disputed.       The    difficulties    which    have 
raised   grow  mainly  out  of   its   relation 
First   Kpistle.  and  practically  reduce  to 
(1)    the    resemblance    in    portions   of 
letters,  considered  by  some  to  he  too  «.■ 
permit  us  to  think  of  the  second  as  an 
pendent  composition ;  in  answer  to  t 
said  that   this  likeness  covers  no  moic 
ihiril  of  the  letter,  and  mav  easily  he  e 
in  any  of  many  ways,  as,  for  instance. 
before   writing  Paul   might   have  gf— -nm 
copy  of  his*  first   letter;    (2)    the  d      r 
tone  and  temper  of  the  two  letters.  1  ■ 

ing  in  the  second  more  formal  and  lt»» 
and   affectionate,  a   fact   for  which  sev 
Initiations    have    been    offered,    as    thai   u 
first  letter  bad  failed  helpfully  to  aiTect 
the  Thcssalonians.  he  might  naturalh 
a  more   formal  and  distant   way  in  h» 
letter,  or.  as  Ha  mack  has  suggested. 
mav  have  been  intended  solelv   for  tL*« 
section  of  the  church,  while  the  other  i 
tbe  main  body  of  tbe  church,  which  was  - 
in  origin,  and  more  loyal  to  Paul;  and  I 
differ*  nee  in  the  eschatologica!  tcachi 
b> »\\  ever,   does   riot   amount   to  a  con. 
but  i-  to  U   regarded  partly  as  a  corr 
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^standing  of  the  teaching  in  the  first 
yhich  misunderstanding  seems  in  spite 
correction  still  to  continue  in  some 
and  partly  is  an  addition  of  certain 
>  in  Paul's  doctrine  of  the  Last  Things 
ad  not  come  out  earlier,  resulting  in  an 
t  change  of  emphasis,  but  not  in  a  real 
tency.  Certainly  the  difficulties  in  the 
explaining  the  letter  as  a  forgery  have 
>und  greater  than  of  accepting  it  as 
,  and  consequently  the  later  criticism 
lecisively  to  favor  the  Pauline  author- 
both  Epistles. 

t  and  Place. —  From  the  .First  Epistle 
1  comparison  with   Acts  it  is  easy  to 
in  the  date  and  place  of  composition. 
;    second    great    missionary    journey, 
:ond    European    city    in    which    Paul 
was  Thessalonica,  the  modern  Saloniki. 
fie    established    a    church     at    once, 
very  success  caused  him  to  be  driven 
e  city  after  a  stay  possibly  of  only  three 
almost  certainly  of  only  about  as  many 
From    there    Paul    went    to    Greece, 
a  short  stay  at  Athens  and  establishing 
for  a  year  and  a  half  at  Corinth.     It 
that  Timothy,  who  was  sent  back  from 
to  visit,  comfort  and  confirm  the  Thes- 
Church,  rejoined  Paul  at  Corinth  with 
>rt,  and  the  first  letter  must  have  been 
almost   at   once.     According  to   some 
nd  letter  followed  the  first  even  without 
for  an   answer  and   in   any  case   the 
cannot  have  been  long,  a  few  weeks 
.     The  most  common  dating  is  in  the 
of   51,   but   chronologists  vary   two   or 
sars  either  way  so  far  as  the  years  to 
spied   to    the  various   events   of   Paul's 
e  concerned.    These  Epistles  are  accord- 
nong  the  very  earliest  New  Testament 
only   James    and   Galatians    being   con- 
by  any  to  he  earlier, 
ditions   of    Composition. —  It   is   plain 
Thessalonians   as   well   as    from   Acts 
1  reception  of  Paul  and  of  his  teaching 
ssalonica  was   peculiarly   prompt  and 
In  a  very   short   time   a  church  was 
hed,   consisting   partly   of   Jews,   but 
of    proselytes    and    Gentiles,    including 
f  the  principal  men  and  women  of  the 
*aul   turned   back   to  Thessalonica  as  a 
here  his  work  had  been  a  peculiar  de- 
ad the  mutual  affection  of  the  Apostle 
converts  must  have  been  unusual.    But 
•  at  the  longest  had  been  brief,  and  in 
his  plans  and  endeavors  he  had  found 
ssible  to  return,  while  at  the  same  time 
reason  to   fear  that  misrepresentations 
:ing  circulated  touching  both  his  failure 
sit  them  and   his   purposes  in  his   mis- 
work  and  his  relations  to  his  converts. 
ic  report  of  his  messenger  Timothy,  and 
from  a  letter  to  Paul  from  the  church, 
>ns  from  which  some  have  thought  they 
imbedded  in  this  letter,  it  appeared  that 
one  hand  a  certain  fanaticism  showing 
l  immorality  and  on  the  other  hand  a 
doctrinal  and  spiritual  uncertainty  had 
up  in  the  Church.     It  was  to  remedy 
>nditions  that  Paul  wrote  his  first  letter. 
:ond  is  a  natural   pendent   to  the  first 
ually  held  that  Paul's  letter  mainly  ac- 
»d  its  purposes,  but  that  either  by  the 
\jl  the  messenger  who  carried  it  or  by 


written  response  from  the  Thessalonians  them- 
selves, Paul  learned  that  some  disorders  con- 
tinued and  that  his  teaching  about  the  Last 
Things  needed  supplementing  to  correct  mis- 
understandings,  and  thus  arose  the  Second 
Epistle. 

Contents. —  These  letters  are  peculiar  in 
that  two  of  Paul's  fellow-workers,  Silas  and 
Timothy,  are  associated  with  him  in  the  address 
(i,  1),  though  it  is  plain  that  in  composition  and 
in  thought  as  well  as  in  personal  relations  it  is 
definitely  his  own  letter.  In  1  Thess.,  he  first 
gives  an  explanation  of  his  failure  to  return  to 
them,  adding  an  assurance  of  his  strong  affec- 
tion for  them  and  an  assurance  of  his  confidence 
in  their  affection  for  him  and  their  continuing 
faith  in  Christ,  all  so  put  as  to  answer  any  mis- 
representations of  him  and  his  work  which 
might  be  current  (i,  2-iii,  13).  Then  come  va- 
rious moral  injunctions,  first,  to  chastity,  and 
then  to  brotherly  love,  with  which  is  associated 
the  duty  of  diligent  labor  (iv,  1-12).  There 
follows  the  correction  of  the  painful  misun- 
derstanding of  some  of  the  Christians  as  to 
their  friends  who  had  lately  died,  by  the  as- 
surance that  through  their  resurrection  they 
would  be  at  no  disadvantage  when  Christ  should 
return,  and  encouragement  for  all  in  reference 
to  the  same  return  (iv,  13^-v,  11),  and,  finally, 
warnings  against  various  disorders,  couched  in 
brief  injunctions,  and  a  few  salutations  (12-28). 
In  the  second  letter,  after  a  brief  greeting 
(i,  1,  2),  Paul  gives  utterance  to  a  remarkable 
expression  of  thanksgiving  and  prayer  (i,  3-12)  ; 
then  corrects  the  misunderstanding  of  what  he 
had  said  in  his  first  letter,  assuring  them  that 
before  the  "Day  of  the  Lord0  there  was  much 
history  to  be  made,  including  a  great  apostacy 
(ii,  1-12} ;  a  brief  encouragement  to  faint- 
hearted brethren  follows  (ii,  13-iii.  5).  and 
warnings  to  the  idle  and  dissolute  (iii,  6-15), 
the  Epistle  ending  with  a  word  of  explanation 
of  how  the  Apostle  added  to  his  dictated  let- 
ters a  certificate  in  his  own  handwriting  and  the 
benediction  with  which  he  commonly  closed  his 
letters  (iii,  16-18). 

Bibliography. —  Frame,  J.  E.,  <  Commentary 
on  the  Epistle  of  Saint  Paul  to  the  Thessalo- 
nians *  (International  Critical  Commentary, 
1912) ;  Lake,  K.,  <The  Earlier  Epistle  of  Saint 
Paul>  (1911);  Milligan,  George,  < Saint  Paul's 
Epistle  to  the  Thessalonians  >  (1908);  Moffatt, 
James,  ( First  and  Second  Epistles  to  the  Thes- 
salonians>    (  Expositor's  Greelc  Testament,  1910) . 

David  Foster  Estes, 
Professor   of  New   Testament   Interpretation, 
Colgate  University. 

THESSALONICA.    See  Salonica. 

THESSALY,  theVa-lf,  or  THESSALIA, 

the  northeastern  division  of  ancient  Greece 
proper,  bounded  on  the  north  by  the  Cam- 
bunian  Mountains,  separating  it  from  Mace- 
donia :  on  the  west  by  the  chains  of  Pindus  and 
Tympnresrus,  separating  it  from  Epirus;  on 
the  south  by  Mount  CEta,  separating  it  from 
iEtolia,  Dons  and  Locris;  and  on  the  east  by 
the  JEgean  Sea.  The  rich  plain  enclosed  be- 
tween these  mountains  belongs  almost  entirely 
to  one  river  basin,  that  of  the  Peneios  (Salam- 
bria),  which  traverses  it  from  west  to  east,  and 
finds  an  outlet  into  the  Thermaic  Gulf  through 
the  vale  of  Tempe.  It  was  especially  famed 
for  its  fine  breed  of  horses  and  its  skilful  horse- 


THETFORD   MINES  — TH IB AULT 


men.  The  name  of  Thessalv  was  derived  from 
the  Thcssali,  a  Greek  people  who  arc  said  to 
have  come  into  this  land  from  the  west,  and 
who  herame  the  govern ing  class  in  the  country. 
Thessalv  was  broken  up  into  separate  states 
loosely  united  under  a  tagus,  and  long  exerted 
no  important  influence  on  the  affairs  of  Greece 
generally;  but  it  rose  for  a  brief  period  to  a 
position  of  greater  consequence  when  (about 
375  b.c.)  Jason  of  Phera?,  having  been  elected 
tagus,  brought  the  whole  of  Thcssaly  com- 
pletely under  his  power,  and  began  to  threaten 
the  rest  of  Greece,  but  the  confederacy  was 
again  weakened  after  his  assassination  in  370 
B.C.  Thcssaly  afterward  became  dependent  on 
Macedonia,  and  finallv  was  incorporated  with 
the  Roman  Kmpire.  In  LV>3,  after  the  fall  of 
the  Byzantine  Kmpire,  Thcssaly  came,  with  the 
rest  of  the  imperial  dominions,  into  the  hands 
of  the  Turks,  and  till  recently  formed  a  part 
of  the  Ottoman  Kmpire.  The  greater  portion 
of  it  was  in  1SS1  incorporated  in  the  kingdom 
of  Greece.  The  Greco-Turkish  War  of  1897 
was  fought  principally  within  the  borders  of 
Thessalv.  Consult  Baedeker,  K.,  *  Greece*  (4th 
English  ed.,  Leipzig  1900);  Kent,  R.  G..  <A 
History  of  Thcssaly  from  the  Earliest  Histori- 
cal Tfmcs  to  the  Accession  of  Philip  V  of 
Maccdon*  (Lancaster,  Pa..  1904)  ;  Leake,  W. 
M.t  'Travels  in  Northern  Greece*  (4  vols..  Lon- 
don 1W5) ;  Philippson,  A.,  'Thcssali  en  und 
Kpinis*  (Berlin  1#>7) ;  Wace  and  Thompson, 
'Prehistoric   Thessalv'    (Cambridge    1912). 

THETFORD  MINES,  Canada,  town  in 
Megan  tic  County,  on  the  (Jiiebec  Central  Rail- 
way, about  76  miles  south  of  the  city  of  Quebec. 
It  is  chiefly  known  for  the  deposits  of  asbestos 
in  the  neighborhood.  There  are  numerous 
small  industries.     Pop.  about  7,S00. 

THETIS,  tbc'tls,  in  Greek  mythology,  a 
daughter  of  Xcreus  and  Doris,  therefore  one  of 
the  Nereids.  Her  nuptials  with  Peleus  were 
celebrated  on  Mount  Pelion,  and  were  honored 
by  the  presence  of  all  the  gods  except  Kris  or 
Discord,  who  was  not  invited,  ami  who,  to 
avenge  the  slight,  threw  in  among  the  com- 
pany the  apple  of  discord.  By  Peleus  she  be- 
came the  mother  of   Achilles   (q.v.L 

THEURGY,  from  the  Greek  thcourgia, 
meaning  divine  work,  and  used  among  ihe  an- 
cients to  signify  Mipernatural  aecnev  in  indi- 
vidual human  affairs,  or  in  the  wovernnunt  of 
the  world.  Hence  the  a«  I  «»r  art  of  invoking 
deities  or  spirits,  nr  by  tln-ir  intervention  con- 
juring up  visions,  interpreting  dreams,  receiv- 
ing or  explaining  oraclr*.  etc  ;  the  power  of 
ohfainini:  t"n»m  tin*  l,,,iK  by  mean*  »»f  certain 
ob-i  r\ano  -.  word-.  -ytnbols  or  the  like,  a 
knowledge  "■  'he  -ecrets  v.bieh  Mirpa*.*  the 
p.  -wet  -  .1  rea-  -i.  t--  I. iv  opi-i  flu-  iV'iii,  etc. 
The  '.'■  -rd  aK  i  means  i!:.n  ^hiu-  ■  ?  m.igir 
which  ni"ff  t:".'  ■■S-r  ij  pr-'te^-or-  «■?"  tin-  .ir!  allege 
t».  p:  ■  ■«l,:i  i-  i"  -  <  "ii  .  !-  l-\  -:ipi  1 1  .tin:  .il  .i..  \  \\:\,  as 
ci  ii,iadi"!in.,,n-bi -I  im.  -rn  n  ■  tn i  -i!  ni.uiC  Al-o 
a  ^\*'ii:i  ■  r  «ii;»«-ii!.ii'iiai  k  •  •  ■  ■ « I  ■  l-'i  •  '  P-  wer 
brliixn!  b\  -In  K.'xj'-.ii  I'l.i''  '■■.-•-  •  b:i\i  -been 
flivru-! v  i  ■  ■n,:ii!Nr.i  «;• 
?h.  in  1     ■    '-■!  ■!«-.'.■     • 


l- 


1    ■        i    !':.  :.i««  b\.    and    by 
■  ■  ■  a".*  ••     '■-■:.»  ra- 


tion. 


THEURIKT.  Claude  Andre.  l:.--h  p. -it 
and  »i  \  '  «•  !.  M..'l\  1-  Iv  i.  ^  «  »•  i  lvv.d  2.\ 
April  l'"'/  \\>  Mi«';-'!  l.w  in  I  '.it  *.  -.  Tucued 
his  licentiati  in  !■**:»  7  ami  in  thai  y\iv  cnuicd  the 


department  of  the  Ministry  of  Finance.    Sous, 
however,  he  turned  his  attention  to  litcrarure 
In  1896  he  was  elected  a  member  of  the  Frewh 
Academy,  having  received  the  frix  I'ittt  m  WO 
His  poems  include  <Le  chemin  des  hoi*1  (Ub7); 
*Lc   Bleu   et  le  noir»    (1873);    fNos  oiwaux' 
(1886);    and    *La    rondc    des    saisons   et   da 
mois>    (1891).     He  also  published   Mules  Bas- 
tion-Lepage,  rhomme  et  Tartistc1  (1&5).  butii 
best   known   by  his   novels,   among  which  an 
<Nouvellcs  intrines'    (1870);    <MIlc.  GoHrm' 
(1874);     <Channc     dangcrcux1      (18Q1);    *Li 
Chanoinessc1  (1893),  etc.    He  was  the  author  of 
some  60  works  of  fiction.    He  also  wrote  several 
dramas    including    ( Jean- Marie*     (1871);    'Le 
maison  des  deux  Barbeaux*   (1885),  and  *Joar 
d'etc  (1901). 

THIAN-SHAN      ( te-an'shan'  >      MOUN- 
TAINS, central  Asia.    Sec  Tyan-Shav 

THIAZOL  DYBSTUFFS.     See  Coal  tu 

Coi-ORS. 

THIBAULT,    Jacques    Anatole    Fnmct, 

critic  and  novelist :  b.  Parts,  16  April  18*4  He 
is  known  wherever  French  is  read  and  the 
Latin  genius  appreciated  as  Axatolf.  Kbakcl 
and  was  called  by  Lemaitre,  one  of  the  shrewd- 
est of  his  contemporaries,  "the  ultimate  flower- 
ing of  the  Latin  genius."  Son  nt  a  Par.*un 
bookseller,  another  "France1*  and  a  veteran  of 
the  liody-giiard  of  Charles  X.  Anat^le  grce 
up  in  the  bookish  atmosphere  which  he  has  con- 
veyed marvel  on  sly  into  several  of  his  stories  at 
he  has  also  his  father's  character.  A  Parisian 
of  i he  Parisians,  he  was  named  officer  of  die 
Legion  of  Honor  in  1805  and  received  into 
the  Academy  in  1896.  For  the  rest  the  story  of 
his  lite  is  in  his  writing.  Besides  earlv  verses 
his  well-nigh  50  volumes  embrace  cnannr* 
books  of  autobiographic  "truth  and  fieri,  r' 
such  as  (Lc  livre  dc  moil  ami*  (1895).  'Pierre 
Nozairc*  (1(HX))  and  <Lcs  desirs  de  Kan 
Sevier*  (1912);  books  of  philosophic  cri:ic:«L 
themselves,  as  he  openlv  professes,  evidence 
his  own  way  of  thinking  in  noting  the  wa>?  of 
others,  chief  among  them  articles  cotter  rf 
from  Lc  Tcmts  in  five  volumes  of  'La  rie 
litteraire1  (188S-03)  and  'Le  genie  U'Jn' 
(PJ13);  dramatic  experiments,  among  wbicn 
'Thais*  is  b«^t  known;  an  extended  contriver- 
sial  biography.  'La  vie  dc  Jeanne  d'Arc* 
(1<X)K);  expressions  of  fervid  patriotism  in 
stress  of  war.  such  as  'Sur  la  voic  gloricux' 
(I'M?),  and.  finally  and  chiefly,  a  long  seres 
of  bt mks  which  in  the  iruisc  of  fiction  express 
all  the  manifold  phases  of  his  political  observa- 
tions, his  M'vial  aspirations  and  indignations, 
his  philosophic  ^peculations  and  the  play  of  to 
recreative  imagination  in  evoking  the  thotflfc 
and  life  "f  a  long  uiit-Iivcd  past.  This  ficti*^. 
taken  cbroiiolugically,  gives  the  cine  to  the 
ilevilopnunt  of  France  out  from  the  cfilcttast 
Niep'iii>ni  of  Kenan,  through  epicureanism,  a 
\\»  liicbi'i  and  also  its  lower  sense,  into  u 
earue>t.  thntigh  still  ironic.^  socialism,  with  or* 
.-.is-,  nal  glints  uf  fierce  intolerance  for  okV 
-  ::r.iir.is:<.I  react imiarv  or  clerical.  Outsold*  . 
i.t-  .itk.  :-.l-  the-e  boofc  is  first  'Le  crime  k 
sv!m-*:ti  P.  -una rip  (lSSl)^  his  second  oot*L 
\\b.«--i  .:■  nial  svmpathy  with  childhood  wd 
'..:.«  lit.t"i»l  iri.nv  have  attracted  writers  of 
lii^iiu  ti-  ii.  anii>uk!  them  Lafcadto  Hearn.  to  "*• 
;empi   its  translation.     'Balthasar*    (1°00)  wi 


THIBAUT  —  THIERRY 


1  (1900),  a  mediaeval  and  an  early 
in  study,  show  a  curiously  subtle  "piety 
agination  with  impiety  of  thought.* 
to  his  own  mind  were  *La  Rotisserie  de 
e  Pedauque*  (1893)  and  lLes  opinions 
ome  Coignard*  (1893)  in  which  the 
epicurean  and  courtesan  figures  of 
reappear  in  18th  century  dress  and  an 
comes  playful  mouthpiece  for  the  ironic 
ion  of  a  scepticism  more  radical  in 
than  any  since  Montaigne.  Each  book, 
:  plot,  is  a  chain  of  sparkling  epigrams  in 
the  laughing  philosopher  unmasks  the 
ises  ana  inconsistencies  of  private  and 
norals  and  life.  Wench  politics  are  the 
ided  theme  of  four  notable  volumes  ot 
*c  contemporaine,  (L'orme  du  maiP 
;  <Le  mannequin  d'osier*  (1897) ; 
iau  d'amethyste*  (1899)  and  <M. 
2t  a  Paris*  (1901),  all  jewels  of  grace- 
versity.  Then  France's  thought  takes  a 
erious  bent  as  he  is  drawn  into  the  lists 
ola  against  militarist  and  religious  re- 
is  reveajed  in  the  Dreyfus  case.  Of  this 
'idencc  is  seen  in  <Crainquebille)  (1903)  ; 
mtes  de  Jacques  Touxnebioche'  (1908) 
e  political  satires  ^'Ile  des  pingouins> 

and  (Les  dicux  ont  soiP  (1912)  as 
.  in   <La  vie  dc  Jeanne  d'Arc>    (1908) 

( Opinions  sociales)  (1902).  All  these 
whatever  their  form,  are  in  effect  criti- 
f  contemporary  life.  He  has  himself 
at  he  counts  criticism  as  possibly  the 
e  evolution  of  literary  expression,  well 
to   a   highly   civilized   society   which   is 

old  traditions,  the  last. in  date  of  all 

forms  and  destined  to  absorb  all.  All 
i  illustrate  «n  idea  of  style  which  he  has 
nirably  in  *Le  jardin  d'Epicure*  (1894). 
pie  style, *  he  says,  <(is  like  white  light; 
•mplex  but  does  not  seem  so.  In  writ- 
at  appears  a  beautiful  and  pleasant  sim- 
is  really  the  result  of  careful  arrange- 
tnd    strict    economy    in    the    use    of    the 

parts  of  speech.0     In  this  art  of  hiding 

France    is    almost    supreme.     See    Le 

de    Sylvestre    Bonnard.    Consult    an 

translation     of     ( Works'     edited    by 

c  Chapman    (London   1908-19)    already 

ing    27    volumes.     Of    separate    works 

re  many  other  versions.     For  criticism 

Michaut,  G.,  (Anatole  France,*  (Paris 
also  works  bv  Brandes,  G.  (London 
by  George,  \V.  L.  (New  York  1915), 
anks,  L.  P.   (Chicago  1919). 

Benjamin  YV.  Wells. 

IBAUT,    te-bo,    or    THEOBALD    I, 

Navarre :  b.  France,  about  1200;  d.  1253. 
s  educated  at  the  court  of  Philip 
us.  As  the  Count  of  Champagne  he  is 
•  have  been  a  lover  of  the  queen  of 
/III,  whose  death  in  1226  Thibaut  was 
td  of  having  caused.  He  succeeded  to 
one  of  Navarre  on  the  death  of  his 
Sancho   the   Strong,   in   1234.    Going  in 

Palestine,  he  suffered  defeat  at  Gaza. 

a  reputation  in  literature  as  a  trouvcre 
even  Petrarch  and  Dante,  and  other 
>octs  praised.  His  poems,  first  pub- 
ly  Levcsque  de  la  Ravalli6re  (  2  vols., 
742),  have  appeared  in  several  later  edi- 
Consult     Delbarrc,     'Vie    de    Thibaut> 

and  Lavisse,  Krncst,  ^istoire  de 
>    (Vol.  Ill,  part  VI,  Paris  1901). 


THIBET,  ti-b*t\    See  Tibet. 

THIBODEAUX,     teb-6-d6',     La.,     town, 

?arish-seat  of  Lafourche  Parish,  on  Bayou  La- 
ourche,  and  on  the  Southern  Pacific  Railroad, 
47  miles  west  by  south  of  New  Orleans  and  60 
miles  south  by  east  ot  Baton  Rouge.  It  is  in 
an  agricultural  region  in  which  the  principal 
products  are  rice,  sugarcane  and  cotton.  The 
industries  are  connected  chiefly  with  the  cultiva- 
tion and  shipment  of  cotton,  rice,  sugarcane 
and  vegetables.  It  contains  foundries,  can- 
neries and  ice  plants.  There  are  several  private 
schools,  among  them  Mount  Carmel  Academy, 
Thibodeaux  College,  and  Guion  Academy. 
Pop.  3324. 

THICKHEAD,  a  South  American  cater- 
pillar-eating bird  of  the  family  Capitonida,  so 
named  because  of  the  full-feathered  and  ap- 
parently excessive  size  of  the  head.  The  family 
is  a  large  and  handsome  one,  closely  allied  to 
the  puff-birds,  and  sometimes  united  with  them 
under  the  general  term  abarbet.*  In  other 
parts  of  the  world  athickheadw  is  applied  to 
various  other  birds,  especially  in  South  Africa 
to  the  stonecurlew  (CEdicnemus)  of  that 
region,  translating  the  local  Dutch  name  dikkop. 

THIEF,  one  who  steals  or  is  guilty  of 
theft;  one  who  takes  the  goods  or  personal 
property  of  another  without  his  knowledge  or 
consent,  and  without  any  intention  of  returning 
them;  one  who  deprives  another  of  property 
secretly  or  without  open  force,  as  opposed  to  a 
robber,  who  uses  open  force  or  violence.  A 
burglar  is  a  thief  who  forces  an  entrance  into 
a  building. 

THIEF  RIVER  FALLS,  Minn.,  city, 
county-seat  of  Pennington  County,  on  the 
Great  Northern  and  the  Minneapolis,  Saint 
Paul  and  Sainte  Marie  railroads,  about  50 
miles  northeast  of  Crookton  on  the  Red  Lake 
and  Thief  rivers.  It  lies  in  an  agricultural  sec- 
tion which  raises  much  wheat,  has  a  flour  mill, 
foundry,  sash  and  door  factory  and  iron  works. 
The  notable  buildings  arc  the  Carnegie  library 
and  the  municipal  auditorium.    Pop.  over  4,000. 

THIERRY,  ti-er'I  (Fr.  te-a-re),  Am*dee 
Simon  Dominiaue,  French  historian  and  poli- 
tician: b.  Blois,  2  Aug.  1797;  d.  Prris,  26  March 
1873.  As  a  young  man  he  entered  the  service 
of  the  Minister  ot  Marine,  and  in  1828  became 
professor  of  history  at  Besancon.  His  ideas 
being  ultra-liberal,  his  course  was  suspended  by 
the  Minister  of  Public  Instruction.  In  1830  he 
became  prefect  of  the  department  of  Haute- 
Saone,  and  in  1838  returned  to  Paris,  where  he 
was  appointed  master  of  petitions  addressed  to 
the  council  of  state.  He  held  various  other 
political  appointments;  but  continued  his  his- 
torical investigations  in  the  special  field  he  had 
chosen:  the  origins  of  French  national  history; 
the  early  peoples  and  the  neighboring  races; 
and  the  conquest  of  the  Gauls  by  the  Romans. 
Tn  1841  he  was  elected  a  member  of  the  nsti- 
tute;  in  1860  he  became  a  senator,  and  in  1868 
he  received  the  cross  of  the  Legion  of  Honor. 
His  works  include  ^istoire  des  Gaulois> 
(1828)  ;  ( Histoid  de  la  Gaule  sous  Tadministra- 
tion  romaine>  (1840-47);  <Histoire  d'Attila* 
(1856) ;  ( Tableaux  de  Tempi  re  romaine* 
(1862) ;  Recits  de  l'histoire  romaine  au  Ve 
siecle>  (1860);  < Saint- Jerome >  (1867),  and 
cChryso9tome  et  Eudoxie>   (1873). 


THIERRY  — THIERS 


THIERRY,    Jacques    Nicolas    Augustin, 

French    historian:    h.     ISlois,    ID    Mav    1755.    d. 

Pari*,  22  Mav  1856     He  was  educated  in  the 

Normal  School  at  Paris  in  (81!,  and  I 
became  teacher  m  a  provincial  school.  The 
following  yeal  he  Quit  this  occupation  and 
returned  10  Paris,  where  he  embraced  the  «<■- 
realistic  views  rji  Sainl  Simon,  and  became  his 
■  in  literary  work, 
and  in  1816  pubRihed  a  treatiu  of  hi!  own, 
"Des  nations   el   de   leurs   rapporu    mutuds.' 

.  :ih  theortti .''  ■■  ■ 
tcr,  he  separated  from  him  in  (817,  and 

iiiic    ill    rile   conductors  of    the  journal    I 
stur   l-.ui    ,  ifterward   he   became 

a  contributor  to  the  Courriti  Frmtfau,  In 
which,  in  1«(),  he  published  W  letter*  Ml  iho 
history  of  France,  Which  attracted  attention. 
■  ■  anqtteai 
of  Bnghmdi  'Histmte  de  b  conrjuete  de  1'An- 
glcterre  par  !c>  Nornutlda.'  was  published  in 
1825,  and  by  lite  interest  of  the  narrative,  bril- 
liance of  style  and  novel  mock  of  treating  the 
attained  artal  success  both  in  France 
and  in  England.  From  his  close  application  to 
work  M  Thierry  became  in  the  [mowing  year 
almost  entirely  blind,  and  at  (he  same  time  wn 
attacked  by  a  nervous  disorder,  boi  still  pur- 
ii' l!  In-,  literary  labors.  An  enlarged  edition 
of  the  letters  formerly  written  by  him  for  the 
Counter  appeared  in  1SJ7,  under  the  title  oi 
l«r  I'hiitoirc  de  la  France.'  In  1830 
he  was  steeled  a  mrmher  of  the  Academy  of 
Inscriptions    and    in     18.54    published    'Dix    ans 

d  Etodai  itinociquea  '     rVboui  this  time  he  was 

ed    by   Guirol.   then    Minister   of   Public 

Instruction,  with  the  editing  of  the  '  Kecueil  des 

■   de   1'histoire   du   tiers-etat, ' 

..illn-hnn   of   di'.iiments  relative   to   the 

:  Prance  To  this  publication  he  pre- 
fixed an    'EfEal   snr   rhistoire   de   la    formation 

du  i n ■  l- -  . ■ : . 1 1 .  ■  separately  pul 

Iftjfl  he  pnl.lished    'Rents  des   temps  mctrovin- 
eietts,'   Which  Rained  for  him  the  Gobcrt   prize 
of  the   Academy  of   Inscriptions.    There   exist 
translations    oi     H 
There  is  a  complete  edition  of  his  works   (10 

vols,    1856  60)      C mil    Valentin.    'Aujrustin 

Thierry'   (Paris  189S). 

THIERS,  tc-ar.   Louis    Adolphe,    French 

SNOe-man  ami  hi. i. .nan:  b  Marseille-.,  I  ^  April 
17'I7;   d.   S; M-Mtiain,   Pans,  .1  Sept.   1877,    He 

law  at  Aix,  and  was  admitted  to  ibe  bar 

..  larger  iheatre  for 

his  ambition  he  went  to  Paris  in   1K21.  and  h.iv- 

in  jpn<iintment  on  the  staff  of  the  C"H- 
itilutiutmrt.    the!!    'be    leading    Parisian    journal. 

he  soon  attracted  attention  by  his  articles  in  that 
paper.  Journalism  soon  ceased,  however,  to 
supply  inilieieni  siimiilns  to  his  active  Intellect, 
and  nc  undertook  hi*  '  ilisk.iitc  de  la  Revolu- 
tion franchise.'  having  as  colleague  Felix 
Rodin,  whose  name  appeared  witi  ■ 
first  two  volumes.  The  work  was  completed 
m  10  volumtt  in  1827.  ('"  (he  formation  of 
the  Polignac  Cabinet,  Thiers  founded  with  Ar- 
nund  Carrel   and   Mipnei,   the  S'alional.  whose 


lulled     .  , 

by  the  journalitU  of  a  revolutionary  manifesto 


I'rvm  this  Tli 


0      Then 

■ 
i  ot"   Ink,  were  now 
unsekJ  the  iwuing 


Ii    was   ligned   by  -ti  name 
Thiers    lied,    an    the    night    of 

I     Armand    CarreL_ 
besomtng  Ida 

made   councillor  of   Mate  at 
department  of  finane 

Irecame  Minister  of  the   Interior  in  the  Cai* 
of    Sou)!,    October     1832      He     tittl    BUtd 

'  mister  of  Commerce  and  Man 
■  it  Public  U   ■  ■■  ■  ■  jmc  1 

the  Interior,  but  in  consequence  r  ' 
with  Soult  and  Gerard  gave  in  I 
II  Nov,  I  AM,  hut  soon  resumed  onVe 
Morlier,  He  a^aiu  retired  in  Fetiruary 
but  a  few  days  after  returned  to  power 
eiwi  minister  and  president  of  the  .. 
These  office:.  trade*,  he 

held  in  March  1840.  Taking  a  strong;  rm 
m  the  Eastern  question  he  declared  in  rarx 
Mehcmet    Ali    of    Egypt    against    Turlm 

'he  dnunben  »-i»h_ 
resort  to  extremities,  and  the  poetry  « " 
having  received  a  grave  cheek   ! 

■  NOtt,  1840     Hr  n. 
self  to  historical  pursuits,  and  h: 

de  I'Fmpire,'  begun  in  IMS. 
completed  in  1862,  in  30  volume*.     The  n 
him  pnrnj 
accept  the  republic;  and  he  was  a  memix 
of  the  Constituent  and  then  at  ■' 
scmbly.     After  the   I 

from  France,  but  returned  in  I 
.  ears  f  rota 
life  he  was  choVn  in  the  electii 
uty   for   the   department   of   the  Seine, 
leeted  in  1869.    In  this  poalrJMi he  regain 
id  In-  i-.o  lj  pupularii; 
cally  the  project  of  war  against 
France  was  unprepared.  and  alter  the 
of  Sedan  visited  the  courts  nf  London, 
Saint  Petersburg  and  Floicncc  lo  seekai 
against  Prussia,  but  all  that  be  could  oh: 
lal    power: 
support   the   proposal   ot   an   n 
accordingl)    proceeded   to   iha   headgoarac 
the  king  of  Prussia  at  Versatile*  iu 
l.:illor:,    lor    pi-.ii  i       But    bi 
and  Prussia  proceeded  to  a  war  a  owlnae. 
17  Feb    1871  be  was  elected  chief  of  uV 
live    power    ol    die    nepotic   and  on  la 

potiaaons   with    Ilitraarck,   what 
suited  in  the  peace  with  tiermanj.    Ob 
gull   the  title  of  president  *»   Ise-timK 
hirn  and  his  term  of  office  fined  al 


Mac  Malum  began  to  J 


i  himaelf  in  < 


many   with    the    republican    chiefs 

.\ith  M    tUmSrtra,  aa 
on  3  Sept    1K77,  be  cave  a  meetine  at  Pa 

read  t'>  him,  and  to  teveral  ■  ■  ■i 
whii  h   he   bail    }u  a 

of  the  j.r. ii  ■ 

:  ■  ■       .  :   '.. 

witty  writer ;  and    ' 

was  al-'- 

establish    the    ulory    of    Prance    waa 

secict   of  his  measures  and  rautiMK 


THIEVES'  ISLANDS  —  THIRD  CENTURY 


ides  the  works  already  named  Thiers 
le  author  of  (Histoire  de  la  loi>  (1826, 
b  trans.  1859)  ;  <De  la  propriety  (1848) ; 
lime  et  la  matiere*  (1875).  Consult 
on,  F.  M.,  Memoirs  of  M.  Thiers' 
York  1916)  ;  Belot.  C,  cLe  pouvoir  exec- 
us  le  gouvernement  de  M.  Thiers*  (Bijon 

Le  Goff,  Francois,  (The  Life  of  Louis 
le  Thiers'  (New  York  1879)  ;  Hanotaux, 
.e   gouvernment    de    M.   Thiers'    (Paris 

Marcere,  E.  de,  (L'Assemblee  nationale 
1>  (ib.  1904);  Simon,  P.  F.,  <Adolphe 
:  chef  du  pouvoir  executif  ct  president 

Republiquc  Franchise '  (Paris  1911) ; 
,  Kdgar,  ^Thiers'  (ib.  1892) ;  Mazade, 
'hiers:  cinquante  annees  d'histoire  con- 
•aine'  (18&1)  ;  Simon,  (Thiers,  Guizot, 
;at>    (1885);  Remusat,  P.  L.  E.  de,   <A. 

>  <  English  trans.  1892). 

[IEVES'  ISLANDS.    See  Ladrones. 

[ILLY,  Frank,  American  writer  and 
or:  b.  Cincinnati,  Ohio,  1865.  He  was 
ed  in  the  Ohio  University  where  he  grad- 
in  1887,  and  completed  his  studies  in  Ber- 
i  Heidelberg.  For  several  years  he  de- 
himself  to  teaching  philosophy  in  Mis- 
University  (1893-1904)  ;  psychology  at 
ton  (1904-06);  philosophy  at  Cornell 
1906  on,  finally  becoming  dean  of  the  Col- 
t  Arts.  He  edited  the  International  Jour- 
Ethics  (1909)  and  was  president  of  the 
can  Philosophical  Society  (1912).  He  is 
uthor    of     ( Leibnitz'    Controversy    with 

>  (1891);     introduction    to     Ethics> 
;    (The    Proceeds    of    Inductive    Infer- 

(1904);  <A  History  of  Philosophy > 
.  He  also  has  translated  Weber's  <His- 
f  Philosophy*  (1896);  <Poulsen's  Intro- 
n  to  Philosophy >  (1885)  and  <A  System 
lies*   (1899). 

IIMBLE,  a  small  metallic  sheath  or  cap 
o  protect  the  end  of  the  ringer  in  sewing. 
tresses  use  a  thimble  having  a  rounded 
Those  used  by  tailors  are  open  at  the  end. 
:  manufacture  of  thimbles  coin  silver  is 
r  used,  generally  silver  dollars,  which  are 
L  and  cast  into  solid  ingots.  These  are 
into  the  required  thickness,  and  cut  by  a 

into  discs  of  any  required  size.  A  solid 
bar  the  size  of  the  inside  of  the  intended 
c,  moved  by  powerful  machinery  up  and 
in  a  bottomless  mold  of  the  size  of  the 
e  of  the  thimble,  bends  the  circular  discs 
lie  thimble  shape  as  fast  as  they  can  be 

under  the  descending  bar.  The  work  of 
ening,  oolishing  and  decorating  is  done 
lathe.    Thimbles   are   said   to   have  been 

at  Herculaneum,  and  were  used  by  the 
se  at  a  very  early  period.  Their  invention 
rope  is  traditionally  ascribed  to  Nicholas 
Jcnschotcn,  of  Amsterdam,  in  the  17th 
y.  In  mechanics,  the  name  thimble  is 
d  to  various  fixtures,  such  as  a  tubular 

through  which  a  bolt  passes,  etc. 

IIMBLE-EYE,  a  fish,  the  chub-mack- 
q.v.). 

IIMBLE  RIG,  or  SHELL-GAME,  a 

t-of-hand  or  gambling  trick,  performed 
ans  of  three  thimbles  and  a  pea  or  three 
hells  and  a  small  wooden  tube  or  box. 
>ea  being  placed  on  a  table  and  covered 


with  one  of  the  thimbles,  the  performer  pro- 
ceeds to  shift  the  thimbles,  covering  the  pea 
now  with  one.  now  with  another,  and  offers  to 
bet  any  bystander  that  no  one  can  tell  under 
which  thimble  the  pea  is.  The  person  betting 
is  seldom  allowed  to  win,  the  pea  being  ab- 
stracted by  sleight-of-hand.  In  the  United 
States  the  trick  is  commonly  known  as  the 
shell-game  and  is  frequently  played  at  race- 
track meetings,  rural  fairs  and  other  gatherings. 

THIONVILLE,  te-oh-vel,  or  DIEDEN- 
HOFEN,  de'den-ho-fen,  Lorraine,  an  import- 
ant railway  centre.  18  miles  north  of  Metz.  It 
stands  in  a  level  plain  on  the  Moselle  River. 
Its  manufactures  comprise  gloves,  thread  and 
nets;  and  there  are  sawmills  and  tanneries. 
Thionville  is  the  seat  of  the  Lorraine  iron  in- 
dustry. There  is  some  trade  in  corn,  hemp, 
flax,  fruit,  vegetables,  grain,  wine  and  wood. 
An  important  fair  is  held  annually.  In  the 
Franco-German  War  of  1870-71  Thionville  was 
invested  after  the  battle  of  Gravelotte,  and  after 
the  fall  of  Metz  it  was  besieged  with  vigor. 
On  25  Nov.  1870,  it  was  occupied  by  the  Ger- 
mans. It  suffered  severely  by  the  siege.  It 
was  restored  to  France  under  the  terms  of  the 
armistice  of  11  Nov.  1918  and  confirmed  by  the 
Treaty  of  Paris  of  1919.    Pop.  14,184. 

THIRD  CENTURY.  The  central  interest 
of  this  period  lies  in  the  fact  that  the  Roman 
Empire  at  the  climax  of  its  power  and  extent, 
just  when  presumably  it  ought  to  be  consolidat- 
ing itself  for  a  still  greater  future,  began 
slowly  but  surely  to  crumble  under  the  attacks 
of  the  barbarians.  Toward  the  end  of  the 
century  the  Goths  in  Dacia  gave  the  first  hints 
of  that  power  to  defeat  Roman  armies  which 
portended  so  clearly  the  fall  of  the  empire.  In 
the  last  decade  the  Saracens,  a  predatory  Arab 
tribe,  who  are  usually  supposed  to  come  into 
history  much  later  than  this,  began  to  make 
themselves  felt.  Inspired  by  Mohammed  and 
unified  by  religious  fanaticism  in  the  7th  cen- 
tury they  were  to  prove  more  fatal  to  the 
empire  than  even  the  Goths.  The  success  of 
the  barbarians  was  favored  by  the  disorder 
consequent  on  elections  of  emperors  by  the 
Praetorian  guards.  Septimius  Sevcrus  (em- 
peror 193-211)  halted  the  barbarians  for  a 
while  but  Rome's  decline  and  fall  was  inevi- 
table. Severus  reigned  with  vigor  as  became 
<(the  soldiers'  emperor,"  defeating  his  com- 
petitors Niger  and  Albinus,  but  cruelly  putting 
to  death  large  numbers  of  the  adherents  of  his 
rivals,  thus  further  demoralizing  the  time.  His 
reign  came  in  the  midst  of  a  financial  crisis  for 
the  empire  during  which  the  government  re- 
sorted to  debasement  of  the  coinage  to  bolster 
up  its  credit.  Severus  was  the  first  of  Rome's 
rulers  to  lay  the  foundation  of  a  great  private 
fortune.  As  emperor  he  was  an  extremely 
hard  worker,  always  at  work  by  dawn,  and  de- 
voted long  hours  every  day  to  the  duties  of  his 
position.  On  his  return  to  Rome  in  202  he  was 
greeted  with  a  popular,  reception  but  refused  a 
triumph  and  in  spite  of  his  fortune  always 
lived  very  modestly.  Like  Marcus  Aurelius 
he  attempted  to  found  a  dynasty  and  when  he 
died  at  York  (Britain),  he  bequeathed  the  em- 
pire to  his  two  sons,  Caracalla  and  Geta. 
Caracalla,  having  killed  his  brother,  gave  a 
frightful  example  of  imperial  misrule.  Un- 
doubtedly insane, —  nothing  else  could  account 
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for  his  utter  cruelty,— Gibbon  terms  him  €a 
common  enemy  of  mankind.11  During  their 
father's  lifetime  the  two  sons  had  used  the 
family  fortune  in  racing  and  gaming,  caring 
only  to  associate  with  gladiators  and  chariot 
drivers  from  the  circus.  To  distract  them 
Septimius  planned  the  conquest  of  Caledonia 
and  it  was  this  that  brought  him  to  Britain, 
where  he  erected  the  wall  known  by  his  name 
between  the  Forth  and  the  Clyde.  After 
Caracalla  had  expended  the  family  fortune  he 
went  to  the  greatest  length  of  cruelty  and  in- 
justice to  secure  more.  One  good  result  of  his 
desire  for  money  was  the  granting  of  Roman 
citizenship  to  all  the  provinces  so  as  to  secure 
the  right  to  levy  direct  taxes  and  imposts  on 
inheritances  (215).  In  imitation  of  his  father 
Caracalla  visited  the  various  provinces  of  the 
empire,  but  instead  of  benefiting  from  his 
stay,  each  in  turn  became  the  scene  of  his 
rapine  and  cruelties.  Having  heard  that  the 
citizens  of  Alexandria  disapproved  his  mode 
of  life  he  ordered  a  general  massacre  of  the  in- 
habitants. He  was  finally  put  to  death  by  his 
soldiers  in  the  East  and  was  followed  by  a 
scries  of  emperors  in  rapid  succession,  most 
of  whom  met  violent  deaths.  Macrinus,  who 
succeeded  Caracalla,  was  put  to  death  within  a 
year  by  the  soldiers.  A  feminine  intrigue  then 
seated  Heliogabalus,  an  Oriental  priest,  on  the 
throne.  He  was  worse,  if  possible,  than  Cara- 
calla and  his  name  has  become  a  byword  for 
utter  viciousness.  After  four  years  he  was 
succeeded  by  Alexander  Scverus,  who  meant 
well  and  accomplished  much,  but  the  rule  of 
Rome  was  now  become  a  difticult  task.  He 
tried  the  expedient  of  paying  an  annual  tribute 
to  the  Goths  to  keep  them  from  molesting  the 
empire.  This  token  of  weakness  had,  as  might 
have  been  expected,  exactly  the  opposite  effect. 
Scverus  w  as  murdered  by  a  mutiny  in  the 
army  (235)  and  was  succeeded  by  Maximinus 
who  bravely  led  his  army  against  the  Dacians 
and  defeated  them,  but  was  assassinated  by  his 
own  people  near  Aquilia  the  next  year.  Bal- 
binus  and  Gordian  reigned  very  briefly,  though 
(iordian  defeated  the  Persians  under  Sapor 
before  meeting  death  from  Philip  the  Arabian 
who    succeeded  him   in   244. 

In  248  Philip  was  succeeded  by  Dccius  who 
bitterly  persecuted  the  Christians  and  was  slain 
by  the  Goths  who  Invaded  the  empire  the  fol- 
lowing year.  The  Huns  on  the  Caspian  Sea 
come  into  history  at  this  time  as  a  new  set  of 
enemies  for  the  empire.  Emperors  continued 
to  succeed  each  other  nearly  every  vear  —  Gal- 
lus  (251),  .Emilianus  (253),  Valerian  (254) 
who  five  years  later  was  defeated,  made 
|iri"niur  ami  flayed  alivo  by  the  Persians. 
Thru  '*ami  Gnllienus  and  the  era  of  the  Thirty 
Tyrant*,  imiu-  of  whom  deserve  particular  men- 

The  nvist  interesting  character  of  the  3d 
ciniury  is  Zi-in-bia,  queen  of  Palmvra  (died 
274  V  Her  husband,  Odeanthus,  ha«(  *ct  him- 
m!i"  up  a-*  rnliT  ill  Palmyra  during  the  weak- 
'■' --  ■■!  tin-  rmpiir  in  :hr  time  nf  the  Thirty 
Tvf  I'M",  .iinl  ^hi*  survived  to  continue  hi>  rule. 
/•  •  '"i  ■"liiiTT  ■!  :■■■  !u-  a  dcsrendani  fri-m 
I'le-pa**.!  a*'!  hi-r  branry  was  *nrh  tha".  if 
'ra'1!!'  T!  '-i-  ""■i  -lsc  !:u  i  ■■vrivaVd  the  Kuvp- 
•■■■.ii  ■•m-i-r:  ]•'  r  a  time  dnrin-j  the  disturbed 
*mti  nt"  "hi-  l\-  vvui  l-TTi|iiri'.  <hc  rxern<cd 
>w;i\   n\er  a  laivr  territory,  boldly  proclaimed 


herself  Queen  of  the  East  and  hade  defiance 
to  Rome.    The  ruins  of  Palmyra  were  among 
the  first  to  be  excavated  and  studied  in  modem 
times  and  this  gave  the  town  a  special  interest 
The  Arabs  had  for  long  told  wonderful  tales  of 
a  ruined  city  in  the  Syrian   Desert,  but  their 
description   was  of   remains   so  extensive  and 
magnificent  that  it  seemed  that  there  must  be 
Oriental    exaggeration   in-  their    accounts.    At 
the  end  of  the  17th  century,  European  travelers 
reached    the    site    of    Palmyra,    however,   and 
found    that    the    Arabian    stories    minimized 
rather  than  exaggerated  the  truth.    There  was. 
for  instance,  a  colonnade  stretching  almost  a 
mile  in  length  and  many  of  the  marble  column* 
constituting  it  are  still  standing  amid  the  sand 
of  the  desert. 

Palmyra,  as  the  inscribed  monuments  show. 
came  into  prominence  about  the  beginning  of 
the  2d  century.  Adrian  took  the  city  under  hu 
protection  and  on  the  occasion  of  his  visit  thr 
name  was  changed  to  Adrianopolis.  It  was 
extremely  prosperous  a  century  later,  its  posi- 
tion between  Parthia  and  Rome  enabling  it  to 
trade  with  both.  Under  Caracalla,  Palmyra 
received  the  jus  italicum  and  became  a  Roman 
colony.  After  this,  it  was  known  as  an  bn- 
portant  military  post  on  the  eastern  confines. 
\Vhen  the  emperors  in  the  3d  century  led 
armies  to  the  eastern  frontiers.  Palmyra  was  a 
favorite  stopping  place.  Some  of  the  citizens 
received  even  the  honors  of  Roman  senatorskp 
and  one  of  them,  in  the  disturbed  times  after 
the  middle  of  the  3d  century,  made  himself 
ruler  of  the  city  and  came  to  be  recognized 
even  by  the  Romans  as  having  a  certain  inde- 
pendence. Odeanthus  made  himself  extremely 
useful  in  the  wars  against  the  Persians  and 
the  Syrians  and  was  rewarded  by  a  tacit 
recognition  at  least  of  his  domination  over  all 
the  country  from  Armenia  to  Arabia.  When 
absent  op  his  expeditions,  his  wife,  Zenobia,  ad- 
ministered the  government  of  Palmyra  verjr 
successfully.  Indeed.  Aurelian,  in  one  of  his 
letters,  ascribes  to  her  the  chief  part  in  all  her 
husband's  successful  career.  She  was  as 
Arabian  of  dark  beauty,  black  flashing  eyes, 
pearly  teeth  and  a  strength  which  enabled  Iter 
to  accomplish  marvels  of  physical  endurance. 
She  was  as  famous,  however,  for  her  intel- 
lectual talents  as  for  her  beauty.  She  knew 
a  number  of  Eastern  languages  as  well  as  Latin 
and  Greek.  Longinus,  the  famous  Greek 
rhetorician  whose  Essay  on  the  Sublime  is  so 
well  known,  had  been  her  tutor  in  Greek.  He 
had  been  invited  to  the  court  and  remained 
faithful  to  her  even  in  her  misfortunes,  suffer- 
ing death  for  his  fidelitv. 

Odeanthus  was  assassinated  probably  at  the 
instigation  ot  the  Roman  Emperor  Galliano* 
and  Rome  proceeded  to  subdue  the  Palmyrenes 
who  had  ventured  defiantly  to  style  their  ruler 
"Kink:  of  Kings  and  Restorer  of  the  State1 
A-in>hia.  nothing  daunted,  and  used  to  adna- 
ta rativo.  emergency,  took  up  the  unequal  contest 
with  the  Roman  Empire.  She  held  Egypt. 
Syria,  Mesopotamia  and  Asia  Minor  as  far  a* 
Anryra.  Other  portions  of  the  East  were  abom 
t<>  join  her  when  the  Roman  army  undr 
Aurelian  made  its  appearance  and  prevented 
further  d»* fictions.  In  two  great  battles  that 
were  fought.  Romans  ii*  Zenobia's  forces  hoft 
the  brunt  of  the  losses.  Summoned  to  sw- 
render  after  the  second  defeat,  she  made  figte 
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losses,  saying  that  so  far  all  who  had 
were  Romans.  Finally,  she  had  to  with- 
rithin  the  walls  of  Palmyra  and  Aure- 
i  spite  of  the  handicap  of  the  desert, 
led  in  maintaining  the  siege  of  the  city. 
r  further  resistance  hopeless,  Zenobia  at- 
1  to  escape,  hoping  to  find  a  refuge  in 

but  betrayed  by  the  influence  of  Roman 
ie  was  captured  Then  Palmyra  capku- 
All  the  treasures  of  the  city  were  seized 
:  inhabitants  were  spared.    Zenobia  was 

0  Rome  to  grace  the  conqueror's  triumph 
;er  this,  instead  of  being  put  to  death 
.s  given  a  villa  outside  of  the  city  of 
where  she  lived  peacefully,  with  her 
n   till   her   death,   making   many   friends 

the  Roman  nobility  of  the  time.  It  is 
y  to  her  taste  that  is  due  the  construc- 
the  beautiful  architectural  monuments 
nyra  which  have  made  the  city  the  sub- 
so  much  of  interest,  while  her  own  life 
it  with  romance. 
end  of  the  3d  century,  after  a  long 
of  anarchy,  was  occupied  by  the  firm 
if  Diocletian,  a  self-made  man,  the  son 
r  parents,  who  owed  his  advance  to  his 

1  genius.  He  reigned  for  some  21 
(284-305)  and  then  (see  Fourth  Cen- 
resigned  and  retired  to  a  pleasant  country 
not  far  from  Dioclca,  his  birthplace  in 
(inor.  When  in  the  midst  of  the  critical 
or  the  empire  which  followed  his  abdica- 
[aximilian,  one  of  his  successors,  urged 
take  up  the  imperial  mantle  again,  he  re- 
<If  you  could  but  sec  the  cabbages  which 

in  my  garden  with  my  own  hands,  you 
no  longer  talk  to  me  of  abandoning  this 
spot  for  the  Empire.8  As  might  well  be 
:d,  the  man  who  was  capable  of  this 
.nd  did  give  the  Roman  Empire  years  of 
ind  prosperity,  stained  unfortunately  by 
■secution  of  the  Christians,  but  that  did 
me  until  the  beginning  of  the  4th  cen- 
nd    under    the    influence    of    those   who 

the  empire  with  him. 
ile  the  3d  century  produced  no  great 
i  a  series  of  men  wrote  books  that  have 
:d  attention  ever  since.  Plotinus  (204- 
he  well-known  N'eoplatonic  philosopher 
tudied  at  Alexandria  and  afterward 
philosophy  in  Rome,  wrote  his 'Enneads* 
he  middle  of  the  century.  He  was  an 
,  borrowing  from  many  sources,  and  is  a 
ristotelian  ;is  well  as  a  Platonist  and  dc- 

the     name     of     Neo-philosopher.     His 

Porphyry    (233-305)    wrote    a    life   of 

is   and   also   of    Pythagoras,   but   is   best 

for  his  treatise  "Against  the  Christians," 
was  answered  by  Eusebius  at  the  be- 
;  of  the  4th  century.  It  is  known  to  us 
rom  Jerome's  commentarv  and  other 
in   criticisms.     Longinus    (210-273),    the 

of  the  essay  'On  the  Sublime'  also  be- 
3  this  time  and  spent  most  of  his  mature 

the  court  of  Zenobia  in   Palmyra.     He 

we  have  said  her  chief  counsellor  and 
tractor  of  her  children  but  on  the  fall 
obia  he  was  put  to  death  as  a  traitor  by 
iperor  Aurelian.  /ebb  declared  the  es- 
n  the  Sublime'   one  of  the  best  pieces  of 

criticism  in  the  Greek  language.  (See 
i  Sublime).  Papinian.  the  greatest  civil 
of  antiquity,  and  Dio  Cassius  (155-230), 


the  Greek  historian  of  Rome,  both  flourished 
during  the  first  quarter  of  the  century.  Dio's 
whole  work  in  80  books  was  in  existence 
in  the  10th  century,  only  some  25  books 
XXVI  to  LX  now  remain  nearly  complete 
with  but  fragments  of  the  others. 
Principal  Events  of  the  Third  Century. 


211. ! 


224.  Parthian  Empire  dissolved.     Saiaanian  Persian  Empire 
founded. 
Death  of  Dio  Cassiua.  the  Greek  historian  of  Rome. 


The  Persians  take  Vale 
The  Penii""  •*- 

Germans 


n  prisoner  And  flay  hi 

&    Claudius  defeats  t  h 
inor.     Odeanthus  and 


of  Plotinus.  Neuplatomc  philosopher,  author  o: 


Diocletian  and  Maiiminus  joint  emperora.  The  second 
Roman  embassy  reaches  China. 

The  Celts  or  Pranks  settle  on  the  left  bank  of  the  Rhine, 
Galeriui  and  Constantiua  become  coadjutors  to  Dio- 
cletian and   Maxim inua.     The  Roman  empire  divided 

397.  Siege  of  Alexandria. 

James  J.  Walsh, 
Author  of  '■The  Thirteenth  Greatest  of  Cen- 

THIRD  ESTATE,    See  Tiers-Etat. 

THIRD  ORDER.  •  See  Tertiabies, 

THIRD  PARTIES.  See  Vote,  Voters, 
Voting. 

THIRD  RAIL.     See  Electrical  Terms. 

THIRD-RAIL  SYSTEM,  in  electric  rail- 
way construction,  a  method  of  supplying  trains 
on  an  electric  railway  with  current  sent  through 
a  conductor  located  on  the  track  and  termed 
a  third  rail.  Being  the  first  electric  system  for 
handling  heavy  traffic,  it  possesses  unusual  in- 
terest. In  starting  a  train  of  five  cars  by  elec- 
tricity, from  500  to  1,200  amperes  are  required. 
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....e  passed  through  a  trolley 

wheel,  very  excessive  arcing  would  be  caused, 
due  to   the    fact  that   the  wheel   touches  the 


THIRD-RAIL  SYSTEM 


wire  at  only  one  point.  The  contact  surface 
is  not  sufficient  to  carry  this  current,  and  burn- 
ing of  the  wheel  anil  trolley  wire  would  result. 
With  a  sliding  shoe,  however,  instead  of  a  sin- 
Hie  point  of  contact,  there  is  a  surface  about 
six  inches  long  by  two  inches  wide,  and  two  of 
these  in  use  at  once  under  normal  conditions. 
The  third-rail  system  differs  from  the  ordinary 
trolley  road  only  in  detail,  the  principle  of  oper- 
ation being  similar.  These  details,  however,  are 
such  as  to  make  possible  the  application  of 
electric  traction  lo  heavier  trains  than  has  been 
found  practicable  with  the  overhead  trolley, 
and  the  system  has  thus  broadened  the  field  for 
the  application  of  electricity  to  railway  work, 
so  as  to  brine  it  into  successful  competition 
with  steam  for  the  heaviest  classes  of  service. 
The  reasons  for  its  general  adoption  on  ele- 
vated roads  were  on  account  of  the  advantages 
peculiar  to  electric  traction  itself,  namely: 

t.  Reduction  in  out  of  power  for  handling  trains, 

1.  Increase  in  poaciutcT  tiandlinH  capacity. 

i.  A  siTi-ict:  mors  attractive  to  the  public  generally. 

The  reduction  in  the  cost  of  power  is  ob- 
tained largely  from  the  generation  of  power  in 
a  single-  central  steam  plant,  instead  of  a  great 
number  of  smaller  plants,  as  with  the  Steam 
locomotive  system.  On  (his  point  of  economy 
the  fuel  hill  is  one  of  the  large  items  in  the 
operation  of  a  railroad.  Wilh  steam  locomo- 
tives, such  as  were  formerly  used  on  the  Chi- 
cago elevated  mads,  the  only  fuel  available  i 


i  the  neighborhood  of  $3.50  to  $5.50  pi 
hcrcas,  in  the  modern  power  house,  desig: 
for  electric  railway  systems,  coal  ranging  fr 


$1.25  lo  SI. 75  a  ton"  was  burned  with   

success  during  the  period  of  low  prices  for 
c.  al.  When  lo  this  is  added  the  enormous  loss 
in  radial  ion  from  a  large  number  of  steam  loco- 
>osed  as   ihey 

e  compare  this  with 


the    . 


mil 


■xm-ri 


vith    ; 
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i    the   I 


of    i 


i    the    motor   equipment   a*   compared 
wilh  I ".-om olives. 

The  -eeornl  advantage  —  increase  in  capacity 
for  handling  pas«<-m*."rs--is  due,  fir*!,  lo  the 
fact  that  with  electric  motors  a  much  higher 
rate  of  ar.eleration  r;m  lie  olitairn-d  in  slatting 
train-,  ili.-r.-hv  iner.  .,-iiig  ilu-  ave.airc  speed 
over  a  given  line  of  mad.  The  trams  can  also 
lie  handled  with  -o  much  greater  accuracy  and 
precision   that   a  much   shorter  interval   is  per- 


icled  stationary  boiler  plant,  it  is  not 
surprising  that  the  cost  for  coal  per  car  mile  on 
the  electric  railways  in  llucago  is  about  onc- 
ihird  the  cost  per  car  mile  with  steam  loco- 
motives. The  comparison  is  particularly  favor- 
able in  Chicago  on  account  of  the  ability  to 
obtain  a  very  cheap  grade  of  coal  directly  from 
the  Illinois  and  Indiana  coal  fields.  In  New 
York  and  other  eastern  cities,  this  difference 
is  not  so  great,  as  coal  delivered  at  those  points 
is  necessarily  higher  in  price  on  account  of 
larger  freight  charges.  Besides  the  saving  in 
the  coal  bill,  there  is  a  further  gain  by  the  u«c 
of  large  compound-condensing  engine  unils. 
Thi-.c  large  sleam  unit-  hriving  a  comparatively- 
steady  load,  develop  power  with  a  very  much 
lower  -.I.-. un  ct  in  sumption  than  the  small  engines 
of  a  loii'niulive  with  their  Constant  starling  and 
stopping,  and  eoi^e.joeiii  cooling  of  evliuders, 
etc.     Another  item  in  which  a  considerable  sav- 


Thc  third  l 
the  public  generally  —  is  proved  by  t 
the  absence  of  smoke  and  steam,  ana 
reduction  in  noise,  these  being  especial.., 
taut  in  systems  passing  through  the  heax  * 
large  city,  as  is  the  case  with  elevated 
In  regard  to  the  use  of  the  third-rail  sys 
intcrurban   roads,   the  same  general  cam 
ations  apply  as  to  the  economy  of  o| 
except  that,  trains  being  less  frequent,  t« 
omy  in  the  power  generation  is  not  so  grew 
item.     There  is  another  field   for  the  tmrd- 
clectric   railway   system,    which   has  been 
veloped   by   the   New   York,    Xcw    Haven 
Hartford   steam   road,  and   that   is  the  I 
light  trains   for  suburban  and  interurhan. 
ice  on  many  of  their  branch  lines. 

One  of  the  most  difficult  problems  in 
ping  an  electric  railway  system  is  the  ' 
turning  of  the  total  capacity  of  a  powei  ■* 
to  the  numher  of  cars  run.  and  the  suhdi 
of  this  total  capacity  into  proper-sized  unit* 
order  to  determine  these  points,  it  is  nectu 
to  be  able  lo  estimate  the  maximum  lo; 
will  have  lo  lie  carried  during  the  rus» 
and  the  minimum  loads  during  midday  and 
night.    The  maximum  load  docs  not  alwav> 
peud  upon  the  total  number  of  trains  run. 
some  lines  more  than  half  of  these  trauu 
he   running  light  in  one   direction   in  ordo 
carry  the  crowds  lack  on  their  return  or  ■ 
versa.     In   subdividing   the   lotal   capacity  C 
power  house,  it  is  desirable  to  have  a  m 
unit  which  will  carry  the  minimum  I      t 
wilh  reasonable  economy.    The  load  ot.  _ 
house  operating  in  connection  with  an  e>«> 
railway  system  varies  not  only  from  a 
mum  durtng  rush  hours  to  a  minimum 
off  hours,  but  also  momentarily  during  tht 
ing  and  stopping  of  trains,  these  flue 
being  most  violent  when  the  least  n 
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is  are  in  service.     Under  the  wont 
..  this  rate  will  vary  from  300 
I  in  15  seconds,  or  the  reverse.    ..  „ 
.  therefore,   that  all  parts  of  toe 
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be  especially  heavy,  particularly  the  fly- 
n  order  that  sudden  changes  in  the  load 
not  interfere  with  the  proper  regulation 
engine  speed. 

accompanying  diagram,  Fig.  1,  shows  a 
load  curve  at  the  power-house.  Curve 
tat  of  the  trains  in  service.  Curve  B 
the  additional  amount  of  energy  for 
the  cars,  with  heaters  only  partly  turned 
ng  the  rush  hours;  while  curve  C  gives 
.1  load  with  heaters  turned  on  full  dur- 

rush  hours.  The  high  peaks  of  the 
ccur  at  the  rush  hours  of  travel, 
second  diagram,  Fig.  2,  shows  the  vio- 
ctuations  in  the  demand  for  electrical 
for  operating  the  trains. 
le  third-rail  system  the  use  of  the  ordi- 
ack  rail  for  the  conductor  was  largely 
r  of  convenience  in  the  first  case,  as  rails 
e  easiest  form  of  steel  to  obtain  in  rea- 
Iengths,  and  their  shape  was  such  as  to 
imselves  to  the  various  requirements  of 
g  bonds,  angle  bars  and  insulating  sup- 
The  value  of  an  ordinary  commercial 
il  as  an  electric  conductor,  as  compared 
pper,  is  about  10  or  12  to  1,  with  of 
the  additional  disadvantage  against  the 
the  necessity  of  the  frequent  bonding, 
>  usually  coming  in  30- foot  lengths.  To 
his  lower  carrying  capacity,  however, 
i  rails  at  $17  per  ton  with  copper  at 
r  ton,  and  it  can  be  seen  that  one  can 
o  put  in  the  larger  amount  of  steel  re- 
for  a  given  electrical  capacity  and  still 
good  margin  in  favor  of  the  rails.  A 
cial  80-pound  track  rail  has  a  carrying 

about  equal  to  an  800,000  centimeter 
:able.  In  purchasing  the  contact  rails  for 
ision  of  a  western  railway  line,  they  were 
:  steel  of  a  special  chemical  composition, 
i  higher  electrical  carrying  capacity  than 
inary  commercial  steel  rail.     The  com- 

was  obtained  after  a  series  of  experi- 
:onducted    for   the   Manhattan    Railway 

York,  with  a  view  to  getting  the  best 

conductor  with  a  composition  of  steel 
ild  be  successfully  rolled  into  rails.  The 
this  composition  results  in  a  steel  rail 
as  to  be  unfit  for  ordinary  railway  scrv- 
the  conductivity  is  raised  so  that,  com- 
/ith  copper,  the  ratio  is  about  8  to  1, 
:st  12  to  1  for  ordinary  commercial  steel 

RLMERE,  therl-mer,  England,  a  long 
row  lake  in  the  mountains  of  Cumber- 
unty,  in  the  centre  of  the  Lake  District, 
st  of  Mount  Hclvellyn,  between  Der- 
Ler  and  Grasmcrc.  It  is  three  miles  long 
irter  of  a  mile  wide.  The  city  of  Man- 
bought  and  converted  it  into  a  reservoir 
water  supply,  and  the  system,  begun  in 
ras    completed    in    1894    at    enormous 

RLWALL,  therl'wal,  Connop.  English 
ind  historian:  b.  Stcpncv,  Middlesex,  11 
7;  d.  Bath,  27  July  187^.    He  was  cdu- 

the  Charter-house  and  at  Trinity  Col- 
mbridge,  where  he  obtained  a  Fellow- 
fe  afterward  studied  for  the  law  and 
led   to   the   bar   in    1825.      Having   ex- 

the  law  for  the  church  he  was  ordained 
,  and  some  years  after  received  the 
F  Kirby  Underdalc,  in  Yorkshire.    Here 


he  added  to  his  pastoral  duties  a  variety  of 
literary  labors.  The  first  of  his  works,  pub- 
lished by  himself  (his  father  had  previously 
issued  a  number  of  essays  and  poems  written 
by  him  in  extreme  youth),  was  a  translation  of 
Schleiermacher's  ( Gospel  of  Saint  Luke,*  to 
which  he  prefixed  an  introduction.  This  work 
appeared  anonymously  in  1825.  His  next  work 
was  a  translation  of  the  first  two  volumes  of 
Nicbuhr's  history  of  Rome,*  with  Archdeacon 
Hare  (1828-31).  Then  followed  the  work  to 
which  he  chiefly  owes  his  reputation,  his  his- 
tory of  Greece, *  the  first  edition  of  which  ap- 
peared in  Lardner's  <  Cabinet  Cyclopaedia,*  in 
eight  volumes,  between  1835  and  1844.  It  was 
well  received,  and  before  the  appearance  of 
Grote's  history  (the  first  two  volumes  of  which 
were  published  in  1846)  was  without  a  rival  in 
the  English  language.  Grote  himself  praises  it 
for  the  learning,  sagacity  and  candor  it  dis- 
plays, and  said  that  if  it  had  appeared  a  few 
years  earlier  he  should  probably  never  have 
conceived  the  design  of  his  own  work.  In  1840 
Thirlwall  was  presented  by  Lord  Melbourne  to 
the  Welsh  bishopric  of  Saint  David's,  which  he 
resigned  a  little  more  than  a  year  before  his 
death.  He  was  for  a  time  one  of  the  editors 
of  the  Cambridge  ( Philological  Museum, *  and 
during  the  closing  years  of  his  life  was  a  mem- 
ber of  the  committee  for  the  revision  of  the 
Old  Testament.  He  was  one  of  the  bishops 
who  spoke  and  voted  for  Gladstone's  bill  for 
the  disestablishment  of  the  Irish  Church.  Con- 
sult Perowne,  Remains,  Literary  and  Theo- 
logical, of  Connop  Thirlwall*  (London  1877— 
80) ;  Thirlwall,  *  Essays,  Speeches,  and  Ser- 
mons>  (1880);  Stanley,  <ThirIwalI's  Letters  to 
a  Friend*  (London  1882) ;  Morgan,  (Four  Bio- 
graphical Sketches*  (1892);  Clark,  <OId  Friends 
at  Cambridge  and  Elsewhere*  (1900). 

THIRST,  a  craving  for  water  or  other 
drink.  As  appetite  shows  a  need  for  the  intro- 
duction of  food  into  the  system,  so  thirst  is  a 
sensation  indicating  the  necessity  of  an  in- 
creased supply  of  water.  This  sensation  is 
referred  to  the  throat,  yet  it  is  not  a  purely 
local  feeling,  but  an  index  of  the  wants  of  the 
tissues  at  large,  for  thirst  cannot  be  allayed 
unless  the  water  swallowed  reaches  the  stom- 
ach, is  absorbed  and  carried  into  the  blood. 
Thirst  may  also  be  relieved  by  the  direct  intro- 
duction of  water  into  blood-vessels  or  by  rectal 
injections  of  it,  or  by  its  absorption  through  the 
skin.  How  long  the  demands  of  thirst  may  be 
successfully  withstood  cannot  be  stated  defi- 
nitely, since  human  beings  as  well  as  the  lower 
animals  differ  among  themselves,  and  under 
varying  circumstances  of  climate,  etc.,  as  to  the 
degree  of  tolerance.  Certain  it  is  that  of  all 
substances  a  regular  supply  of  water  is  most 
essential  to  the  maintenance  of  life.  If  de- 
prived of  it  for  even  8  or  10  hours,  greater  in- 
convenience, pain  and  debility  are  suffered  by 
an  individual  than  from  an  equal  deprivation  of 
solid  food.  As  thirst  is  but  the  expression  of 
a  dearth  of  water  in  the  tissues,  any  condition 
which  causes  a  more  rapid  elimination  of  water 
than  usual  will  increase  thirst.  Such  is  the 
effect  of  severe  muscular  exercise,  especially, 
for  example,  the  exertion  in  a  heated  atmos- 
phere habitual  with  stokers,  iron-puddlers,  etc. 
Thirst  is  also  increased  by  certain  articles  of 
food,  excess  of  salt  or  sugar,  for  example:  in 
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febrile  disorders;  in  severe  diarrhoeas  and 
haemorrhages;  in  diabetes;  in  acute  gastritis;  in 
polyuria ;  in  certain  forms  of  hysteria,  etc. 

For  allaying  thirst  nothing  is  so  grateful  as 
pure  cool  water,  sipped  a  little  at  a  time.  Sweet 
drinks  are  not  as  effective  in  relieving  thirst; 
hut  the  vegetable  acids  in  oranges,  lemons, 
grapes,  limes,  etc.,  have  a  tendency  to  allay 
thirst,  and  to  lessen  the  desire  for  large  quan- 
tities uf  fluid,  since  the  acid  provokes  an  in- 
creased flow  of  saliva.  Toast-water,  small 
pieces  of  ice,  effervescent  drinks  and  dilute 
phosphoric  acid  alone  or  combined  with  a  little 
aromatic  bitter  arc  also  of  value.  In  fever, 
cleansing  the  mouth,  and  swabbing  it  with 
glycerine,  borax  and  water  is  of  more  service 
sometimes  than  drinking  large  quantities  of 
water. 

THIRTEENTH    AMENDMENT.      See 

Constitution  of  tiik  I-niikh  States;  Con- 
stitutional  Amendments,    History   of. 

THIRTEENTH  CENTURY.  John  Fiske 
in  !The  Beginnings  of  New  England*  terms 
this  period  (lThe  glorious  thirteenth  century" 
.  .  .  "a  wonderful  time,  but  after  all  less 
memorable  as  the  culmination  of  mediaeval 
empire  and  mediaeval  church  than  as  the  dawn- 
ing of  the  new  era  in  which  we  live  to-daw* 
John  Morlev  said,  "I  want  to  know  what  men 
thought  and  did  in  the  thirteenth  century  —  be- 
cause the  thirteenth  century  is  at  the  root  of 
what  men  do  in  the  nineteenth  century."  Free- 
man 'The  Norman  Conquest'  calls  it  ftThe  age 
uf   wonders  .     .     which  wrought  the  bodv 

politic  of  Kngland  into  a  shape  which  left 
future  ages  nothing  to  do  but  to  improve  in 
detail."  Frederick  Harrison  in  'A  Survey  of 
the  Thirteenth  Century'  declared  "Of  all  the 
epiichs  of  effort  alter  a  new  life  that  of  the 
age  of  Aquinas  Roger  Bacon.  Saint  Francis, 
Saint  Louis,  Giotto  and  Dante  is  the  most 
spiritual,  the  most  really  instructive,  and. in- 
deed the  most  truly  philosophical. w  It  would 
be  hard  to  lit  id  a  group  of  men  so  different  in 
character,  ways  of  looking  at  things  and  in- 
dividual intellectuality,  so  concordant  in  their 
estimate  of  an  important  period  of  history  as 
these  expressions  indicate,  but  similar  apprecia- 
tion might  be  quoted  from  Macaulay,  Green, 
Bishop  Stubbs.  Carlyle,  Walter  Scott  and  many 
others. 

The  century  has  been  hailed  by  many  as  the 
greatest  in  the  historx  of  humanity.  Nothing 
shows  more  clearly  the  recent  change  in  estima- 
tion <if  the  Middle  Age*  than  this.  \n  phase 
of  human  achievement  in  the  intellectual  and 
artistic  side  of  man  is  lacking  in  this  age; 
mam  are  represented  by  products  that  surpass 
all  others.  In  painting  and  sculpture,  in  archi- 
tecture, in  tlie  minor  arts  and  crafts,  in  litera- 
inrc.  in  phili'sophv.  in  education,  in  social  work. 
i-Mii  in  the  building  "t  hospitals  and  the  care  of 
ilit  ailing,  and  most  surprising  of  all  in  medical 
i  •  I  -  5t  .t'inii  ami  surgrry.  there  was  a  wonderful 
;.-  "Mi|iii*linii  i!1  ;r.  tin-  time,  the  history  of 
\\h:ih  w.is  concealed  frmn  us  until  ■■ompara- 
\w  «'\  nci-iit  years  bv  an  exaggeration  of  in- 
!»:«-!  in  claooicul  an:iquitv  and  in  the  Keiiai<- 
\ii:i  «■.  \\\*:  in  piop»ii  linn  ;i^  \w  haw  become 
.!«  «  p!\  m  ■i-re-'ti  i!  .iiii-e  nmie  iii  art.  archill  cture. 
:!>•  .iv  -  .:'■!  .i.i'"*-.  in  M-u-pmii  aid  handsome 
l1"'!-.  In:'!!iiv  in  t!-.i-  home  and  the  city 
biauiifui,  \w  ha\'-  irarr.i-  1  '."  realize  how  many 


of   the   ideals   we   are   striving    t«r  now  «e 
accomplished  marvelously  in  this  late  medutv 
century.       Generations   which    themselves 
lost  fir  impaired  these  higher  interests,  at 
to  condemn   this  old    time.     It     wa*    gr 
among  the  "Dark  Ages,"  though  we  non- 
it  to  have  been  in  John  Fiskc's  expre: 
of  the  "Bright  Ages." 

The  central  interest  of  the  century  and 
greatest    triumph    was    the    Gothic    cathed 
In  Kngland  and  France  particularly,  but  a 
Germany  and  Italy  there  arose  in  the  earij  v 
of   the   century   some   of    the    most    beanti 
edifices   ever   built   by   man.    The    general* 
solved   the  architectural   engineering  probk 
of  these  huge  constructions  with  absolute  * 
cess.    The  decoration  of  them  made  a  unive 
appeal  and  for  sheer  beauty  and  suitability 
never    been    excelled.    The    sculpture   on 
facade  of  many  of  these  Gothic  cathedrals 
at    Amiens,    Chartres,    Rhcims.    is   among 
greatest  plastic  work  in  the  history-  of  art.    1 
figure  of  Christ  over  the  main  door  at  An* 
has  been  declared  the  most  beautiful  pr      : 
tion    of    the   human    form    divine  ever 
Kvcry  phase  of  cathedral   decoration  tc 
the    perfection    of    its    sculpture.    The  i*n 
stone  work,  the  hammered  iron  of   the  ga 
and  grilles,  the  verv  hinges  and  latches  of 
doors,  the  brass  and  bronze  work  in  connect 
with  the  altar,  the  bells,  the  stained  glass, 
approached  perfection  so  closely  that  they  k 
been    objects    of    deep    admiration    ever 
whenever  men  have  been  profoundly  intern 
in  the  arts  and  crafts.     The  stained  glass 
never  been  excelled  and  is  still  an  object  of 
most  reverential  respect,  some  of  it  unapproa 
able  in  its  beauty. 

All  the  fittings  and  furnishings  of  the  cat 
dral,  even  the  least  obtrusive,  partook  of 
same  surpassing  qualities.     Dark  corners  w 
not  left  unfinished  for  it  was  the  house  of  G 
Kvcry  detail  was  the  object  of  loving  devoti 
The   needlework  of  the   time   is  probably 
best   in  history.    The    cope    of    Ascoli    (ci 
12S0)  is  looked  upon  as  the  most  beautiful  e 
made.       The   church   vestments   and  ha] 
were  charmingly  worked.  The  precious  \*» 
for  the  altar  were  gems  of  the  metal  wo 
art,    of    exquisite    line    and    form,    delicti 
finished  and  appropriately  set  with  jewels.  1 
Mass   books,  as   well  as   the   Rooks  of  f 
iiM-il  by   the    educated    worshippers,    vtetc 
beautifully    illuminated    that    they    have  b 
marvcK  ever  since  and  command  high  an 
in    the    auction-rooms.     Manifestly,    there  i 
nothing  that  the  people  of  the  time  wanted 
do  well  which  they  did  not  accomplish  wit! 
marvelous     perfection.     Their     domestic    J 
municipal   furnishings  partook  of  the  same 
cellence.     The  very  utensils  in  the  kitchen  « 
beautiful  as  well  as  useful  and  the  ci 
of   the  two  qualities  in  ordinary  lift  ■ 

declared  the  criterion  of  culture  in  • 

of  a  people. 

The  historic  life  of  the  century  ■ 
around  the  cathedrals  very  much  as  then  w 
life  centred  around  it  in  the  cities  and  toi 
Tln-ir  education  came  into  existence  as  the 
vc  I«  pmeiit  of  cathedral  schools  and  these  * 
n>u;i'1\  pi. it  td  under  the  rectorship  of 
chaTCiilot  uf  the  cathedral.  The  studm  * 
tralui.      as      the      universities      were 
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>e  they  provided  education  in  so 
different  subjects,  grew  into  their 
•n  form  during  the  courses  of  the  cen- 
At  the  beginning  a  few  cities,  Salerno, 
>elier,  Bologna  and  Paris  and  one  or  two 
,  had  rather  important  schools  of  special 
ts  around  which  various  faculties  gradu- 
ithered.  By  the  end  of  the  century  there 
some  20  important  universities  in  our 
n  sense  of  the  word  with  large  under- 
age departments  and  as  a  rule  the  three 
ate  departments  of  theology,  law  and 
ine.  The  course  of  study  for  under- 
ites  was  summed  up  by  Huxley  in  his  in- 
al  address  as  rector  of  Aberdeen  Uni- 
t:  H  doubt  if  the  curriculum  of  any 
n  university  shows  so  clear  and  generous 
iprehension  of  what  is  meant  by  culture 
is  old  trivium  and  quadrivium*  The 
liberal  arts,  as  the  trivium  and  quad rivium 
also  called,  constituted  the  undergraduate 
sity  studies  of  grammar,  logic  and 
ic,    geometry,    astronomy,    theology    and 

of  these  subjects  were  treated  from  a 
fie  standpoint  and  these  were  really 
fie  universities.  The  study  of  the  classics 
basis  ot  undergraduate  education  did  not 
in  until  the  Renaissance  time.  Hence 
y's  candid  admiration  for  these  old-time 
shies  so  that  he  did  not  hesitate  to  say 
their  work  brought  them  face  to  face 
ill  the  leading  aspects  of  the  many-sided 
of  man."  The  philosophical  teaching 
ilarly  anticipated  many  modern  ideas, 
r  and  form  as  the  explanation  of  the 
sition  of  matter  resembles  the  modern 
al  chemistry  theory  that  all  matter  con- 
>f  an  underlying  substratum  the  same  in 
hing  and  differentiated  into  various  sub- 
s  by  the  dynamic  elements  which  enter 
.  The  scholastics  taught  that  matter  and 
could  be  annihilated  by  the  power  that 

:  them  to  existence,  but  not  destroyed 
y  human  agency,  thus  anticipating  the 
n  experimental  demonstration  of  the  in- 
ctibilitv  of  matter  and  the  conservation 
:rgy.  They  faced  the  ethical  problems  of 
nd,  especially  those  which  concern  social 
»ns,  exactly  in  the  same  spirit  which  the 
n  world,  after  a  rather  long  interval  of 
:  to  recognize  human  rights  as  superior  to 
of  property,  has  come  around  to  again, 
iting  on  capital  and  labor  for  our  time 
Leo  XIII  quoted  the  ethics  of  Saint 
as  Aquinas,  drawn  up  more  than  six  cen- 
before. 

e  numbers  in  attendance  at  the  universi- 
:  the  end  of  this  century  were  probably 

in  proportion  to  the  population  of  the 
s  countries  than  at  any  time  in  the  his- 
f  education  down  to  our  own  day.  The 
sities  of  Bologna  and  of  Paris  had,  dur- 
he  last  quarter  of  the  century,  more 
ts  than  any  university  of  modern  times, 
d  and  Cambridge  were  more  numerously 
ed  than  at  any  time  afterward.  Some  of 
idents  were  boys  of  12  or  13  but  gradua- 
;as  earlier  than  with  us  as  it  is  still  in 
foreign  countries.  On  the  other  hand 
mature  students  remained  at  the  univer- 
>r  years  listening  to  a  favorite  professor 
rking  up  some  special  theme.  The  literary 

of   the  universities    in    philosophy    and 


theology  as  well  as  from  the  graduate  depart- 
ments generally  was  extensive.  Original  work 
was  encouraged,  though  it  was  the  subject  of 
severe  criticism.  Groups  at  various  universities 
were  engaged  in  encyclopedic  research  and 
publication.  A  series  of  sumtnas  of  knowledge 
in  general  and  of  special  departments  was  made. 

The  discipline  of  the  immense  numbers  of 
students  represented  a  problem  which  was 
solved  by  sharing  disciplinary  regulation  with 
students  committees  chosen  by  the  Nations, 
that  is,  the  organizations  of  the  students  from 
particular  parts  of  Europe  in  attendance  at  the 
university.  The  Nations  were  fraternal  unions 
which  helped  the  student  when  he  first  came 
to  the  university  to  orient  himself  and  get 
settled  for  his  university  work.  They  protected 
students  against  impositions  and  furnished  in- 
formation with  regard  to  courses  and  pro- 
fessors. Many  of  the  features  of  modern  life 
at  our  universities  were  thus  anticipated.  Initia- 
tions accompanied  by  hazing  were  common 
practices  and  the  Nations  provided  recreation 
of  various  kinds.  On  the  other  hand  when 
students  were  ailing  or  when  remittances  from 
home  were  delayed:  by  the  vicissitudes  of  the 
times,  help  was  provided  and  students  were 
tided  over  crises  in  their  affairs.  A  number  of 
abuses  crept  into  university  life  through  these 
organizations  and  conflicts  between  town  and 
gown  are  noted  before  the  end  of  the  13th  cen- 
tury, but  it  was  later  in  the  historv  of  univer- 
sities that  these  became  so  intolerable  as  to 
demand  correction.  In  the  early  history  of  the 
universities  the  students  were  as  important  a 
factor  at  least  as  the  faculty  and  new  univer- 
sities were  often  founded  by  the  withdrawal  of 
dissatisfied   students  to  some  other  town. 

The  graduate  schools  were  the  most  im- 
portant departments  of  the  universities.  In 
theology,  Saint  Thomas  of  Aquin  or  Aquinas 
has  been  an  authority  ever  since  and  the  con- 
tributions which  he  made  to  philosophy  have 
been  the  subject  of  enduring  interest.  There 
was  a  magnificent  development  of  law  through- 
out the  various  countries  and  a  corresponding 
evolution  of  the  teaching  of  law.  Canon  law 
particularly  was  taught  with  a  scientific  thor- 
oughness unequalled  before  and  unsurpassed 
since.  It  became  the  basis  of  all  European  law. 
The  medical  schools  are,  however,  the  special 
surprise  for  our  time.  Early  in  the  century 
the  Emperor  Frederick  II  made  a  law  for  the 
Two  Sicilies  requiring  students  of  medicine  to 
spend  some  three  years  at  the  university  pre- 
liminary to  their  medical  studies,  and  then  four 
years  at  medicine,  followed  by  a  year  of  prac- 
tice with  a  physician  before  they  were  allowed 
to  practise  for  themselves.  That  is  a  modern 
standard  re-established  but  recently  after  a 
long  interreguum.  Salerno,  the  first  university 
medical  school,  set  the  example  in  teaching  and 
insisted  on  the  employment  of  the  natural  means 
of  cure,  fresh  air,  water,  diet,  exercise  and  oc- 
cupation and  diversion  of  mind.  These  are  all 
emphasized  in  the  famous  Regimen  Sanitaiis 
Salcrnitanum,  issued  at  Salerno  about  the  be- 
ginning of  the  century  and  published  in  some 
300  editions  since  the  invention  of  printing. 
It  was  the  most  read  popular  book  on  medicine 
for  centuries,  republished  many  times  even  in 
the  last  century.  The  textbooks  in  surgery 
extant  from  this  time  have  been  a  revelation. 
The  surgery  of  the  four  masters  of  Salerno 
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who  collaborated   in   the  work  quite   after   the 
'.   HITptfe- 

:  ml  in  pat  ion  of  modem  surgery.     We 
'     'e.  besides,  the  hook  of  Thcodork  i 

I   of    Bruno   of    Longoburgo   as    well    as    (it 

William   ■  :.,     in  !    Men devil le. 

lit  these,  aii.-esihesia.— through  mandrake  and 
opium.-    ■ 

they  tioastrd  of  union  by  first  intention  —  and 
a  great  many  of  the  operations,  especially  a 
whole  scries  of  hilra-ahdominal  and 
cranial  operations,  as  ivil  as  rajciy  instruments 
and  modes  of  treatment  considered  to  he 
modern  arc  described.  In  the  large,  very  well- 
planned  hospitals  of  the  time,  with  finely 
IHHliiml  nursing,  many  oper.it  inn-. 
of   in   thj    ■  ■  I   uiir  gen- 

eration were  successfully  accomplished,  not 
merely  as  emergency  interventions,  but  to  save 
suffering  and  prolong  life. 

The  names  Of  ihe  teachers  in  these  gradu- 
ate schools,  Alhrrtus  Magnus,  Thomas  Aquinas. 
Roger  Baron.  BoiMvcnlliru,  Dims  Scotus  and 
Alexander  of  Hales,  arc  prohablv  better  known 
than  any  group  of  teachers  in  history.  In- 
stead of  losing  prestige  in  the  course  of  time 
tiny  have  gained  repute  in  recent  years  with 
increase  of  interest  in  the  mediaeval  period. 
Mheriiin  Magnus  is  the  only  scholar  in  history 
sith  whos.  MOM  flu-  adjective  gre.it  has  heconic 
incorporated  as  if  it  were  a  family  name  He 
was  a  man  of  the  widest  interests,  intent  on 
testing  ail  knowledge  carefully  Humboldt 
pointed  out  how  much  he  knew  about  phymeal 
geography,  pfcyaicx,  cfiftBUolDgy  and  the  physiol- 
orv  of  plants.  Meyer  the  historian  of  botany 
declared  "No  botanist  who  lived  before  Al- 
ius could  be  compared  with  him  unless 
Dfthretttn  with  whom  he  was  not  acquainted, 
after  him  nunc  has  studied  plants  so  pro- 
udly mini  the  time  of  Conrad  G«IW  and 
_  [salpina»     Albert   discussed   scientifically   the 

'■.'■  iy   ,in. I    its    significance,   the   ll 

ties    in     thr    mo.in's     vurf.u-e.     lunni     vain  Low-. 

various   kinds    of    refraction    and    many   Other 

problems   supposed   to  he   modern.      His  great 

loth,  laid  down  the 

rules  which  are  now  coming 
be  recognised  at  fundamental  ideas  in  the 
physical  and  serial  sciences.  Henee  a  great  rc- 
i|  study  of  his  works.  Even  more  im- 
mediately interesting  that)  these  to  the  modern 
world  h  Roger  Bacon,  the  international  cele- 
bration of  whose  700th  l-irthdav  attracted 
w  much  attention  at  Oxford  in  June  l°!4 
Itacon  prohablv  invented  gunpowder,  suggested 
that  explosives  might  be  used  for  motor  pur- 
poses,—  boats  running  without  oars  or  sails 
and  carriages  wfthoat  hoi—-.  dhcUlsed  he 
theory  of  lenses,  declared  that  nuftteti 

.  xprriment  were  the  two  important  factors  for 
advance   in    science:    anticipated   mod' 

■  i   ion.    insistrd    on    the    value 
Of    flrerk    and    Hebrew    for    .-duration,   declared 
•In   travels   with   appreciable   vrlontv   and 
.'ion       It   is  clearer 
than  ever  now  why  thr  people  of  his  time  called 
him  Doctor  ifrfwftraNKr,  thr  admirable  teacher. 
A   feature   of    13'h   century   education   most 
:imi    is  thr   feminine  educa- 
tion of  thr  period       \X  Salerno  in  souihern  Italy 
men  were  encouraged  to  Ml 
irtg  the  12th  century  and  the  department  of 


women  a  djwfliw  mi  m  their  rl 

■    :<e  meiii.ir.e   i 
ted  In  women  at  that  til 
taut.   At  Bologna  at  the  end  of  the  I 
the  daughter  of   Irneriu*  the   great   __ 
law   became   an   instructor   in    the   law   ■ 
All    of    the    Italian    universities 
teachers    on      their      staff.     The 
lleloi.se   Bad    Abated   incident    at    Pari*   | 
to   have   given   a   serious   setback   tn   t 
education    in    the   tmhrcnhie*   of    the   i 
Europe,   hut   in   Italy  the  custom  r»taMi*brc  -i 
the  13th  continued,  and  there  have  beep  * 
PFOHHUn     at     the      Italian     univerwti 
century  since 

The  literature  of  the  century  it  ( 
of  the  intellectual  quality  of  the  tin 
was  not  only  great  hut  widely  read- 
will  be  best  recognized  from  the  fact  thai  p 
ably  well-read  people  know  the  work*  t 
1 3th  century  better  than  of  air 
their  own,  though  they  are  often  not  quite  c 
scions  of  the  fad,  not   h  ■ 

The  enduring  work  of  the  time  begins  with  ti 
Arthur   legend?  nut   into  line   literary   form  i 
Walter  Map  or  Mapes.  hill  as  the  rrntury  be 
gins.     To  htm   we  owe  Lancelot.      "Like  Park 
handsome,   and   like   Hector,   heave.* 
fault   thai  makes  him  eve 
llmt  probably  he  is  the  most  intending  c 
tcr   of    fiction    ever   created.      "!  b 
ballads  of   the   Cid   in   Spain     followed   by  I 
N  i  bet  tingen  lied     with    the     Meistrnmceri    i 
Minnesingers   and    then   the   Troahadoun 
Trouvercs    with    the    Romance    of    the    r 
and    Henard  the   Fox  in  what  we  call   Fra 
and,     finally,     the     Trovatori     in      Italy, 
minating     in      Dante     who.     ll: 
the     Trovatori,     was     just      te  u 
what    has    often    lieen    proclaimed    the   i 
est    poem    of    all     lit' 
closed.     Such  other   writen   a> 
joinviUej    Matthew   of    Paris.    I 
cyclopedists,  Vincent  ol 
Cantimprato.  Bartholomew  tfac  EngSi 
such   work-    as   thai    of    Will 
and  Jacobus  de  Voraginc  of  th- 
arc   perennially    interesting.      Thi 
also  the  greatest  of  the  tatin  hymn*,  the  T 
Ira;,-     the     'Stabat     Mater'     the     r 
beautiful   religious  poetry  of  Satr  I 
self,  of   Saint  Thomas  Aqtrinaa,  of  Bernard  • 
Morlnix  and  of  Sain 


The 


i  he  i 


centner   i 


.  1!" 


of  Beam  . 
I\.  with  lb, 

was   enabled   to  gather  an  itrn 
information    For   bis   time       In 
ficulty  of  ha  I 
to  over  SO  of  our  volumes  oca 

is    well    chosei 

■ 
much   tnorr   modi  rn 
to  he   found   tn   Virn 
reading  of  thi 

■ 
and  the  Fat   East  [old  ihe  situ  I 
people  lived  and  their  books  still  ntutrt  1 
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at  excellent  observers  thev  were.    The 
of  these  explorers  was  Marco  Polo, 
ime  was  for  so  long  a  by-word   for 
and   tendency   to   exaggeration,   who 
iw,  like  Herodotus,  to  have  had  a  basis 
ruth  for  all  that  he  told.     He  visited 
tian  kingdom  of  Abyssinia  as  well  as 
d  nearly  all  the  world  between.     He 
iurmah,  of  Siam,  of  Cochin  China,  of 
Java,  of  Ceylon  and  India  and  he  had 
eresting  accounts  of  the  coast  of  Zan- 
distant  Madagascar  and  at  the  oppo- 
)f  the  world  of  Siberia  and  the  shores 
rctic  Ocean.     Colonel  Yule,  a  modern 
on  the  literature  of  travel,  can  scarcely 
Is  to  praise  Polo  enough.    There  were 
er  famous  travelers  whose  works  have 
ivn   to  us   from   the   century  and  are 
ed  in  recent  years.    Friar  John  of  Car- 
on  a  mission  to  the  Tatar  emperor  of 
across  the  Ural  Mountains  and  River, 
northern   part    of    the   Caspian    Sea, 
e  Jaxartes,  along  the  Dzungarian  lakes 
nperial  camp  near  the  Orkhon  River, 
illiam   of    Rubruk   or    Rubruquis,   the 
>f  whose  travels  was  printed  by  Hak- 
is  collection  of  voyages  at  the  end  of 
century,  went  even  further.     Some  of 
rvations,   as    for   instance   on   Chinese 
ire  surprising  enough,  but  he  has  many 
:  Asiatic  nature,  ethnography,  manners, 
•ommercial  customs,  that  were  true  to 
riar    Oderic    a    little    later    traveled 
India  and  then  through  China  to  Nan- 
Peking,  reached  the  Great  Wall,  en- 
bet  and  appears  to  have  visited  Lhasa, 
i  Mandevillc   (15th  century)   borrowed 
Dm  him,  as  well  as  from  the  Praemon- 
in  monk  Hayton.     Most  of  the  men 
wandered  in  distant  lands  were  gradu- 
the  universities  of  the  time  and  while 
*e  credulous  with  regard  to  what  they 
ery  much  as  Herodotus  himself,  they 
absolutely  depended  on  for  informa- 
i   regard  to  things  which  they  them- 
id  seen. 

es  the  intellectual  education  which 
the  cathedral  schools  and  their  develop- 
t  the  universities  there  was  a  great 
popular  education  along  artistic  lines 
as  initiated  in  the  midst  of  the  build- 
he  cathedrals.  Most  of  the  beautiful 
i  the  great  Gothic  churches  were  made 
men  of  the  little  mediaeval  towns  in 
hey  were  built.  None  of  these  had 
an  a  few  thousand  and  probably  did 
age  10,000  inhabitants.  Somehow  ar- 
isans  to  do  all  the  beautiful  work  de- 
were  found  and  there  was  the  popu- 
to  appreciate  and  the  diffusion  of  lib- 
cation  to  patronize  and  encourage  the 
of  such  beautiful  things.  There  are 
I  bills  for  the  payment  to  village  black- 
md  village  carpenters,  for  iron  and 
rk,  which  we  now  rank  as  artistic  mas- 
Practically  all  the  decorations  and 
Df  their  cathedrals  were  executed  by 
ismen  themselves  and  even  their  bells 
ned  glass  were  made  at  home,  not 
from  a  distance.  Transportation  diffi- 
:hre\v  them  back  on  themselves  and 
d  technical  developments  while  trans- 
i  facilities  in  our  time  have  had  an 
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opposite  effect.    To  secure  the  making  of  such 
beautiful  things  there  had  to  be  a  skilled  and 
well-trained    group    of    artisans.     There    has 
probably  never  been  a  time  when  the  arts  and 
crafts,  in  our  modern  sense  of  that  term,  have 
been    so   appreciated   and   cultivated.    In   this 
culture  the  working  classes  were  probably  the 
most     important     factor.     Technical     training 
was  provided  by  the  guilds.    Boys  were  ap- 
prenticed to  trades  and  crafts  of  various  kinds, 
and  after  four  or  five  years  of  training  became 
journeymen  and  traveled  from  place  to  place 
to  learn  the  secrets  and  customs  of  their  craft 
in    the   various    regions.    After   two  or   three 
years  of  this  on  the  presentation  and  accept- 
ance of   an   example  of   their  work   called  a 
masterpiece — this   is   where   this   old    English 
word  .  comes    from  —  they    were    admitted    as 
master  workmen  into  the   guild.    This   repre- 
sented a  degree  in  technics.    The  guild  training 
was  practically  a  technical  school  and  as  the 
guilds    existed    everywhere    opportunities    for 
arts     and    crafts    education     abounded.     Any 
growing  youth  who  had  taste  or  talent  for  any 
form  of  artistic  work  could  easily  secure  the 
opportunity  for  its  development  and  then,  more 
important   still,    obtain   the   chance   to   do  his 
work  in  conditions  where  encouragement  and 
appreciation  would  come  to  him.    In  England 
at  the  end  of  the  Middle  Ages  there  were  30,000 
guilds    (Toulmin  Smith),   the  county  of  Nor- 
folk alone  having  900,  the  small  town  of  Wy- 
mondham  having  11  still  known  by  name.    One 
of  them  possessed  a  guild  hall.    All  the  guilds 
of  the  town  are  said  to  have  been  awell  en- 
dowed  with   lands   and   tenements.*    In    Bury 
Saint  Edmunds,  Suffolk,  there  were  23  guilds; 
Boston,  Lincolnshire,  had  14  of  which  the  titles 
and  particulars  are  known  and  London  had  a 
large  number.    The  guild  had  increased  in  num- 
ber greatly  from  the  13th  century  but  there  is 
definite  evidence  that  most   of  the  important 
guilds  in  existence  in  England  at  the  end  of 
the    15th   century   had   been    in    existence    for 
several  hundred  years.     During  this  time  they 
had  accumulated  very  large  amounts  of  money 
and  invested   funds  of  various   kinds,   not  so 
much  from  the  fees  paid  by  their  members  as 
from  bequests  of  various  kinds  made  to  them 
because  it  was  felt  that  they  were  doing  great 
good  work.    Unfortunately  it  was  this  accumu- 
lation of  money  that  led  to  their  legal  destruc- 
tion, though  a  few  of  the  London  guilds  which 
were  spared  in  the  time  of  Henry  VIII  on  the 
plea  that  they  were  trading  or  secular  associa- 
tions and  not  religious  organizations  have  at 
the  present   time   an  income   of   over  $50,000 
per  year   each.     The   old   guilds   were   trades 
unions,   social   clubs,   insurance   societies,   civic 
organizations,    popular    entertainment    commit- 
tees,  but   withal   religious   sodalities   enforcing 
fulfilment  of  religious  duties  yet  not  permit- 
ting the  clergy  to  hold  office  or  dominate  policy. 
The  social  history  of  the  time  is  its  most 
interesting  feature  for  our  era.    The  beginning 
of  the  period  saw  the  rise  of  the  two  great 
mendicant  orders,  the  Begging  Friars,  the  Fran- 
ciscans and  Dominicans.      A  world  so  deeply 
intent  on  commerce  as  to  give  rise  to  Hansa 
and   the   great    Italian   commercial    cities  •  was 
afforded  the  example  of  two  large  bodies  of 
men  who  took  voluntary  poverty  for  their  lot 
so  as  to  be  free  to  do  better  things  in  life. 
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The  Mating  of  the  Friars  in  Rich  u  age  pro- 
duced a  deen  impression.  Saint  Francis  is  one 
of  the  most  lovable  men  of  all  history.  A  young 
man  whu,  during  convalescence  from  a  severe 
illness.  Iranis  in  IVan  Stanley's  «"rds  th;il 
"Ihc    world    looks    very   different    when    viewed 

from  the  borfoOflttl*  patt  U| 

that  the  fascination  of  iriilcs  shall  not  obscure 
He  proceeded  to  for- 
■■■i  ill  about  ummU  runt  bit  persoaal  interests 
and  found  thai  all  the  world  began  to  think 
of  him  IK  got  so  close  to  the  heart  of  nature 
that  it  is  not  surprising  that  wc  have  legends 
that  the  birds  and  the  fishes,  and  even  the 
wolf  of  llnl.lijo  horWncd  to  him.  He  gathered 
around  bin  a  group  of  men  forever  famous 
for  their  absolute  simplicity  of  life  and  fur 
their  refusal  to  l''t  selfish  motives  rule  them  in 


Idod,  Mid,  alK>ve  all.  loo  mystical  to  make  any 

■     ■  -.  l •  I   In  a  media- val   wrirld.   vel    liter. tllv 

ipi    lives    of    Saint    Francis    have    been 

iiiir    ran  busy  practical  age     Ftoli- 

1 1  i   rinu  his  own  lime  baa  tbi 

■  people,  and  alovc  .ill  m  man]  vfraac 
oobaioa  is  M  t  tin  im  S.mit 
hands  one  of  the  most  wonderful  character! 

■     ■.  khmIi-.I  interests. 
The  low  title   tOOI 

man  of  God*  as  he  loved  to  call   bin 

tmtttod  to  all  (tnpont  and  poetic  rauli  ew 

since       No    wonder    thai     I 'ante    has   ni.nlc    Hicfa 
a  brave  figure  ol  bin  in  the   'Divine  Comedy.' 
pal   in   influence  and 
power    ill'  I  I  'iiiinicans, 

The    development    of    h—liljlll    in    the    I3*b 
Centnry  has   been   the   subject   ol    Btufa   ItHdj    in 

Ihe  modem  time.  Vhcbow  particularly  has 
rilown  thai  there  was  prolulih  -.cart-cry  a  town 
of  &Q0Q  inhabitants  or  more  in  Germany  which 
did  not  have  a  hospital,  He  attribute!  this 
(treat  development,  more  markr-d  nrtn  In  other 
countries  dan  m  Germany,  to  Pope  Innocent 
III  ..vim  h.nn.k.l  ■die  bovpital  of  the  Santo 
Sojrito  by  the  old  bridge  across  the  Tiber  and 
.-■i  =  l  dedicated  it  as  the  future  centre 
of  a  universal  humanitarian  organization*  Pope 
I  lint..  i-Tii  summoned  i",uy  nf  Montpclicr  to  Komc. 
having  beard  that  be  mm  iii  charge  of  the  best 

■  ■1  hospital  of  the  time,  btutl  S.nitu 
Spnilo     under     hi*     direction     and     th..  n     when 

bishops  come  to  Koine,  as  thai   bad  ti   regular 
be  cemtmended  th.-  hospital  of  Santo 

S|iiritu  to  thiir   study   and   rcc<>ninict'i!  ■ 

it   was  virtually    ri  command,  tli.it   dure   shook! 

hi  ..  hospital  as  Ear  as  possible  like  tliai,  ac- 

i.iidin.'   In   conditions   in   each    locality,   in   i-vitv 

■    of   these  hospitals 

. 

structed   thten    Em    thcu   cabal 1,.-   and   lliey  were 

public  liiililingn.    pari    of    Itu  schem«  of  the 

city    beautiful    which   so  many    mtdia-val    cities 

,  In,  i-  bi-il.      hi     smaller     places     hospitals     were 

often    built    by    the    nobility    and    \  iichow    h*l 

railed    attention     to  Ul«n    COU- 

1     under     the     pafirOStaKC     in     lb)      family 

lu  which  Saint   Flirahclh  ol    I 

Hi-i    hoapjul   at    U  tun  where 

t,  i    in    her    honor   a 

■i  hi  hospital  <<•  Siena,  added 
to    (14th   ci-ntui)  (    in  memory  of   Saint   Cath- 


erine,  was  another  centre  of  charitable  k. 
nice.     The    sister    of    Saint    Lo 
Marguerite    of    Bourgoenc.     Iitill    a    be 
hospital  at  Tonnerrc.  which  Violhi  let. 
figured  in  his  'Dictionary  of  A  re  hi  Inline. ' 
shows    how    well     lb'    . 

tiiililems  nf  hospital  construction  wtue 
ave  realiied  again  in  the  mi.  i 
was  a  fine  orgatiiiation  of  minim:  in  the. 
pitals  under  the  care  of  leligiuui  oidi 
men  and  women,  especially  the  Aamst 
How  well  their  work  wu  door  can  be  bt 
preciated  from  the  great  development  u 
gery  which  look  place  at  this  time,  foe 
BUrttrjr  is  impossible  without  good  hn 
and  rood  nursing,  Portions  of  many  ol 
hospital]  remain  as  evidence  for  what  thev 
With  .i  notable  development  of  •ucoJ 
ice  during  the  century  and  the  opt"1 
i<!  feminine  rdinatiim,  it  it  fa 
ii  ihe  names  of  a  series  of  wot 
an  well  known,  indeed  their  a 
nriag  cctemtntty  ii  " 
[■On  in"!  m  proportion  as  «m  . 
are  afforded  in  this  century.  Saint  1 
of  Hungary  is  probably  ihe  most  <»■ 
The  beautiful  cathedral  erected  in 
Marburg  within  a  few  year 
one  of  the  handsomest  monument*  eier  r 
lo  a  woman,  is  ihe  testimony  of  her  Bene 
io  their  affecnoiiLii.. 
Saint  EHtabeth*  (Ffao  HeWa 
ilicy  quaintly  called  her  because  she  i 
a  will  and  the  mother  of  four  ctnldi. 
though  she  died  at  24,  had   found  thwe 

Srcat    good   work    for   ihc    poor    aroatm 
'ticen  Blanche  of  Castile,  the  mother  nl 
Louis  i.i   France,  was  another  woodrriuli 
the  lime.     Her  great  son  attributed  a 


be   * 


' 


administrator  of  nigh  p 

..■   ■ 

kingdom  for  brr  boy  and  sr* 
that  she  would  ralli 
feet  than  know  that  he  had  n 
sin  The  great  women  of  the  time  t 
only  on  ihrones  but  also  among  ihi 
classes.  Another  mother  of  the  tim 
name    i'    recalled    in 

of    a    London     tradesman.     M..l»  1     Rxh. 
son,   Saint    Fdmund  of  Canterbury,  om 
innsi   itcrling  characters  of  ihi 
churchman,    made    archbi Jt.  | 
rather  than  submit  to  a  tyrant  kinc 
tells  how  the  poor  around  his  mother's 
London   blessed   her    for    her    charity  i 
quite  frank  that  he  owed  ncarU    e«rjr 
1 1  f e    lo    her.      Another    diatin 
woman  whose  name  has  come  down  »U 
[his    lime    is    Isabella,   the    famous    Coo 
Anmdel.      She    did    no 
even  the  king  himsrlf,  Hetirj 
■ 

lb    ■    . 
than    that   of    wom 

. 

In-    subjects    and    not    kept 
rights  of    Englishn  i 
he    was   violating   ihetn       With    the  i.. 

:       :   ■ 
parallel    rebitlh    of   admtralt.i-- 

who   at   the  age   of    17  (eft  I 
;    teach  her  how  to  I 
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Duld  not  be  wasted  in  worldliness.    Her 

and  sister,  who  had  opposed  her  voca- 
iginally,  joined  her  in  the  second  order 
iciscans  in  a  few  years, 
military  and  political  events  of  the  cen- 
ve  a  special  significance  because  as  a  rule 
lfluence  still  lives.  The  Crusades  came 
rnd,  the  fourth  under  Boniface,  Marquis 
ntferrat  (1222),  the  fifth  led  by  King 
v  II  (1228),  the  sixth  (1248)  and  the 
i  and  last  (1270),  under  Louis  IX 
ice.    The  Children's  Crusade  (1212)  was 

the  sad  interludes  of  an  enthusiasm 
tfent  beyond  reason.  Most  of  the  many 
ids  of  children  crusaders  perished  mis- 
or  were  sold  into  slavery  by  designing 
In  1230  the  Teutonic  Knights  in  a 
:  against  the  pagan  tribes  of  the  Baltic 
established  themselves  in  Prussia  and 
z  foundation  of  what  at  the  Reforma- 
rough  the  ambition  of  a  grand  master, 
become  a  duchy,  the  beginning  of  mod- 
ussia.  In  1282,  Rudolph  of  Hapsburg, 
i  noble,  elected  emperor  in  the  first  clec- 
d  after  the  reform  of  the  Imperial  Elec- 
ind  the  creation  of  seven  electors,  con- 
on  his  sons  the  duchies  of  Austria  and 
;  foundation  of  the  Hapsburg  dynasty. 
ring  the  century  the  kings  of  Aragon 
xtending  their  sway  over  the  Spanish 
lla  and  the  Balearic  Islands  (1230). 
he  Sicilian  Vespers,  a  massacre  of  the 
in  Sicily  by  the  Sicilians,  so-called  from 
mencement  at  vespers  on  Easter  Monday 

the  kingdom  of  Sicily  passed  to  them, 
an  20  years  before  (1265)  the  French 
:he  House  of  Anjou  had  ascended  the 
of  the  Two  Sicilies.  In  1235  the  duchy 
lswick  was  formed  under  the  House  of 
Five  centuries  afterward,  when  rcign- 
lanover,  the  Guelphs  were  to  succeed  to 
)ne  of  England  (George  I)  where  they 
gn.     The  century  saw  the  rise  of  Flor- 

importancc,  the  decline  of  the  republic 
,  the  increase  of  Venice  in  power  under 
ocracy  which  became  hereditary  toward 

of  the  period  and  the  enfranchisement 
serfs  at  Bologna.  The  closing  year  of 
ury  Pooe  Boniface  VIII  proclaimed  the 
ilee  and  the  crowds  who  flocked  to  Rome 
rate  it  were  so  large  that  they  could  not 
ic  bridge  to  the  Vatican  until  the  rule 
road  of  keeping  to  the  right  was  pro- 
,  the  first  time  in  history  there  is  men- 
it. 
y where  political  events  were  occurring 

to  far-reaching  significance.  Edward  I 
md  to  whom  the  contest  between  Robert 
nd  John  Baliol  for  the  crown  of  Scot- 
d  been  referred  as  umpire,  conferred  it 
iliol  on  condition  that  he  should  receive 
vassal  of  England.  The  Scotch  refused 
>wledge  any  such  dependence,  for  Scot- 

which  Magnus  of  Norway  (1266)  had 
le  Hebrides,  felt  its  nationality  at  stake. 
fas  dethroned  and  fled  to  Edward  who 
:d  to  enforce  his  rights.  William  Wal- 
c  famous  hero  of  Scottish  popular 
led  an  insurrection  that  was  joined  by 
Ham  Douglas  and*  Robert  Bruce  who 
I  round  them  most  of  the  Scots.     They 

fcated  by  Edward  at  Falkirk  (1299), 
ert  Bruce  wa>  proclaimed  king  and  suc- 


ceeded in  maintaining  himself  until  the  defeat 
of  Edward  II  at  the  great  battle  of  Bannock- 
burn  (1306)   settled  him  firmly  on  the  throne. 

The  foundation  of  the  Ottoman  or  Turkish 
Empire  (1299)  under  Othman  I  in  Bithynia 
led  to  the  consolidation  of  Mohammedan  power 
to  the  serious  disturbance  of  Europe.  The 
Turks  are  historically  relatives  of  the  Mongols 
who  had  already  created  the  splendid  empire 
of  the  Seljuks  and  who  from  the  11th  to  the 
13th  century  governed  the  greater  part  of  the 
caliphs'  dominions  in  Asia  and  thus  prepared  the 
way  for  the  Ottomans,  their  successors.  The 
nucleus  of  their  empire  was  formed  in  Asia 
Minor  toward  the  end  of  the  century  under  Er- 
Toghrul.  Osman  or  Othman  or  Ottoman,  his 
son,  is  looked  upon  as  the  founder  of  the 
empire. 

The  century  saw  the  career  of  the  best  ruler 
of  all  time,  Louis  IX  of  France,  or  Saint  Louis 
as  he  came  to  be  called.  It  has  been  said  of 
him,  aOf  all  the  rulers  of  men  of  whom  we 
have  record  in  history,  he  probably  took  his 
duties  the  most  seriously  with  most  regard  for 
others  and  least  for  himself  and  his  family." 
The  watchword  of  his  rule  was  justice,  though 
he  made  it  the  aim  of  his  life  that  men  should 
have  justice  and  education,  and  when  for  any 
misfortune  they  needed  it  —  charity.  For  an 
unjust  judge  there  was  short  shrift.  The  old 
tree  at  Versailles  under  which  he  used  to  hear 
the  causes  of  the  poor  who  appealed  to  him 
stood  for  many  centuries  the  living  reminder  of 
Louis'  efforts  to  make  the  dispensing  of  justice 
equal  to  all  men.  Voltaire,  unsympathetic  in 
so  many  ways,  said  of  him,  <(Louis  IX  appeared 
to  be  a  prince  destined  to  reform  Europe  if 
she  could  have  been  reformed,  to  render  France 
triumphant  and  civilized  and  to  be  in  all  things 
a  pattern  for  men.  A  far-reaching  policy  was 
combined  with  strict  justice  and  he  is  perhaps 
the  only  sovereign  who  is  entitled  to  this  praise; 
prudent  and  firm  in  counsel,  intrepid  without 
rashness  in  his  wars,  he  was  as  compassionate 
as  if  he  had  always  been  unhappy.  No  man 
could  have  carried  virtue  further."  Guizot,  the 
French  statesman  and  historian,  so  little  ap- 
pealed to  by  the  mediaeval,  said  <(Thc  world  has 
seen  more  profound  politicians  on  the  throne, 
greater  generals,  men  of  more  mighty  and  bril- 
liant intellect,  princes  that  have  exercised  more 
powerful  influence  over  later  generations;  but 
it  has  never  seen  such  a  king  as  this  Saint 
Louis,  never  seen  a  man  possessing  sovereign 
power  and  yet  not  contracting  the  vices  and 
passions  which  attend  it,  displaying  upon  the 
throne  in  such  a  high  degree  every  human  vir- 
tue, purified  and  ennobled  by  Christian  faith. 
He  was  an  ideal  man,  king  and  Christian,  an 
isolated  figure  without  any  peer  among  his  suc- 
cessors or  contemporaries. *  His  reign  is  the 
history  of  France  for  nearly  50  years  (1226-70). 
He  influenced  not  alone  France  but  the  other 
peoples  of  his  time  deeply.  He  was  chosen  as 
the  umpire  in  disputes  in  foreign  countries. 

Louis'  instructions  to  his  son,  so  emphatic 
of  justice  as  the  great  law  among  men,  his 
deep  interest  in  education,  his  foundation  of  the 
Sorbonne,  his  beneficence  to  the  University  of 
Paris,  his  encouragement  of  art  and  architec- 
ture, La  Saint e  Chapelle  is  his  monument,  as 
well  as  his  scholarly  patronage  of  men  of  letters 
in  friendly  intercourse,  all  stamp  him  as  one  of 
the  most  broad-minded  of  men. 
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Two  great  Spanish  monarchs  deserve  to  be 
mentioned  beside  Saint  Louis.  They  arc  Fer- 
dinand (1200-52),  the  Saint,  king  of  Castile  and 
Leon,  whose  mother,  Bercngaria,  was  the  sister 
of  Blanche  of  Castile,  the  mother  of  Saint 
Louis.  To  him  is  due  the  collection  of  trans- 
lations in  the  vernacular  of  the  Forum  Judicum 
or  Code  of  Visigothic  laws,  which  is  one  of  the 
oldest  specimens  of  Castillian  prose  extant  and 
the  foundation  of  Spanish  jurisprudence.  His 
son,  Alfonso  X  (1221-84)  the  Wise,  is  also 
known  as  the  astronomer  because  of  the  Alfon- 
sinc  tables,  a  series  of  astronomical  observa- 
tions compiled  by  his  direction,  but  better  known 
as  the  author  of  the  code  I.as  Sicte  Partidas, 
the  basis  of  modern  Spanish  law.  Ticknor 
('History  of  Spanish  Literature*)  declared 
that  Alfonso  ('first  made  Castilian  a  national 
language  by  causing  the  Bible  to  be  translated 
into  it  and  by  requiring  it  to  be  used  in  all  legal 
proceedings."  Under  these  two  great  mon- 
archs, Spanish  literature  began  its  magnificent 
course,  the  ballads  of  the  Cid  and  of  Bernardo 
del  Carpio  becoming  the  common  property  of 
the  people. 

Surprisingly  enough  one  phase  of  political 
history  outside  of  Europe  in  the  century  is  as 
important  as  anything  in  Europe.  Uenghis 
Khan  founded  the  Mogul  or  Mongol  Empire. 
He  was  a  Tartar  (Tatar)  chieftain,  by  name, 
Temuchin.  who  on  the  death  of  his  father  suc- 
ceeded to  the  Mongol  throne  at  the  age  of  13 
(1175).  The  chiefs  who  owed  him  allegiance 
were  turbulent  and  restless,  and  had  been  re- 
strained by  the  iron  rule  of  his  father.  They 
refused  to  submit  to  a  mere  boy,  but  Temuchin's 
mother  had  the  courage  and  vigor  to  repress 
many  of  them  and  keep  them  to  their  alle- 
giance until  Temuchin  showed  before  long  that 
he  could  rule  them  himself.  He  soon  extended 
his  sway  over  neighboring  chiefs  and  in  1206 
proclaimed  himself  emperor,  invaded  northern 
China  and  securing  firm  footing  within  the 
Great  Wall  soon  conquered  most  of  the  country. 
He  then  turned  westward,  defeated  the  Moham- 
medans who  had  !>cheaded  his  envoys,  over- 
whelming an  immense  army  of  nearly  half  a 
million,  of  whom  160,000  were  left  dead  on  the 
field.  Pressing  westward  he  besieged  Bokhara, 
capturing  it  and  Samarcand.  and  then  Merv, 
all  of  which  were  sacked  and  burned.  Astrakan 
was  taken,  the  Russians  defeated  and  Great 
Bulgaria  ravaged.  His  troops  conquered  more 
of  India  and  most  of  China,  so  that  this  one- 
time chief  of  a  petty  Mongol  tribe  "lived  to  see 
his  armies  victorious  from  the  China  Sea  to  the 
banks  of  the  I>nirprr:  and  though  the  empire 
which  be  crea'ul  ultimately  dwindled  away  in 
the  band-  of  his  degenerate  descendants,  leav- 
ing nn«  .i  wrack  behind,  we  have  in  the  presence 
of  the  Turk*  in  Kurope  :i  consrquence  of  his 
rule.  sitti*e  it  was  tin*  advance  of  his  armies 
which  dmve  their  Osmanli  ancestors  from  their 
ori-jinal  home  in  northern  \<ia  and  thus  led  to 
their  invasion  of  Bithvnia  undi  r  Othniau  and 
finally  their  advance  into  Europe  under 
A  inn  rath  T  rt 

Representative  government  developed  during 
■he  c«  nturv  parallel  with  o?hcr  achievements. 
MaiMia  <  'haita  was  vi^ned  in  1215;  the  con- 
cluding si-u'i  nee  of  ch.ip*er  1  runs:  ''We  have 
also  ^raM*i  rl  to  all  free-  men  of  our  kingdom, 
for  us  and  for  our  heirs  fnrever:  all  the  un- 
derwritten liberties  to  be  had  and  held  bv  them 


and  their  heirs  of  us  and  our  heirs  font 
Whatever   the   original    intention.   this 
eventually  a  grant  to  all  free  Ei 
1257    the    Provisions    of    Oxford   uuua   ■ 
Henry  III  established  the  stated  rec 
the  great  national  council  of  Parlian      * 
the  Knights  of  the  Shire  and   the  ■ 
tives  of  the  townspeople  who  formed 
House  of  Commons  were  admitted  lv  ■ 
ment,  while  those  personally  summoned 
tend  by  the  king  from  the  great  nob 
the    House   of    Lords.      Beginning    ma- 
under  Edward   I,  the  attendance  of       t  1 
members   became    regular,    making    Pa 
really   representative  of   the   country-     *« 
meantime.  Bracton's   *  Digest  of  the  Ei 
Common  Law'   (1282)  secured  the  li 
of   Englishmen  of  all  classes,   and   iu 
basis   of   law   down    to   our    own    til 
English-speaking  countries. 

Nothing  of  all  the  accomplishment  oi 
century  probably  possesses  livelier  inte 
our  commercial  age  than  their  organic 
business  in  spite  of  what  must  have  &etn 
supcrable  difficulties  to  less  enterpr 
Trade   combinations   and    municipal  .» 

as  well  as  commerce   facilities  amoi 
different    peoples    were    rendered   pc9»uK 
even   easy.     Some   even   of    the   most  mo 
developments  of  international  intercourse 
anticipated.     Miss   Zimmcrn    (<The    Ha 
League/  Stories  of  the  Nations  Series)  > 
"There  is  scarcely  a  more  remarkable 
in  history  than  that  which  deals  with  the  • 
alliance  or  association  known  as  the  Hato 
League.     The    league    has    long    since 
away,  having  served  its  time  and   fulfil 
purpose.    The  needs  and  circumstances  of 
kind  have  changed  and  new  methods  ant- 
instruments  have  been  devised  for  can- 
ine commerce  of  the  world.     Yet.  if  the 
has   disappeared,    the   beneficial    results  « 
action  survive  to  Europe,  though  they  hati 
come   so   completely  a  part    of   our 
that  we  accept  them  as  matters  of  Cuu 
do  not  stop  to  inquire  into  their  on      u- 

The  condition  of  the  great  mass  v» 
as  the  result  of  the  growth  of  genuine  u 
racy  in   this  period  is  particularly  in 
for  our  time.     Good  authorities  have 
it    the   happiest    century   of    human    t 
More  men  and  women   than   probably 
other  time  enjoyed  the  blessedness  of 
found  their  work  and  that  work  eminent™  > 
fying,  because  it  represented  an  inter 
mind   or  soul   rather   than    the   hodv. 
power  and  the  art  impulse  were  nc 
spread,  and  triumphs  of  arts  and  va« 
were  made  even  in  very  small  tow 
those  without  special  talent  the  manwi  « 
Thorold  Rogers,  in  his   'Economic  In 
tion   of   History.1   says:     *On   the  i 
wire   none  of  those  extremes  of  pv< 
wealth  which  have  excited  the  as  ton 
philanthropists  and  the  indignation  oa 
men.     The  age.  it  is  true,  had  its  <fi* 
.   .    .  but  of  poverty  that  perishes  u 
willingness  to  do  honest   work  ana  * 
opportunity,   there   was   little  or  noneJ- 

W'am-s    were    very    low,    accordj 
standards  ami  money  values,  hut  t       «.. 
of  life  were  proportionately  cheap. 
hetw e<  n  wages  and  prices  is  the  i 
consideration.     The  social  improve 
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the  13th  century  led  fo  the  fixing  by 
in  the  time  of  Edward  III  in  the  early 
tntury  of  the  minimum  wage  of  four 
.  day  and  set  maximum  prices  for  neces- 
)f  life.  A  pair  of  hand-made  shoes  was 
nee,  a  fat  goose  two  and  one-half  pence, 
leep  a  shilling  and  two  pence,  and  a  stall- 
only  24  shillings.  Needless  to  say  this 
•etween  wages  and  prices  secured  the 
an  against  want.  An  act  of  Parliament 
14th  century  names  ffbecf,  pork,  mutton 
il  as  the  food  of  the  poorer  sort.®  Holi- 
ere  frequent.  Besides  the  Sundays  there 
ome  35  holy  days  during  the  year  on 
no  work  was  done,  and  Saturday  after- 
/as  free  after  the  vesper  hour,  2  p.m., 
3  the  vigils  of  all  first-class  feasts. 
h  O'Grady  declared  this  abundance  of 
a  source  of  the  greatness  of  the  time, 
in  the  world's  history,  in  the  5th  cen- 
C  in  Greece  and  the  13th  century  A.D., 
,ve  spent  one-third  of  their  time  in  leis- 
preparation  for  and  in  celebration  of 
is  mysteries.  In  both  periods  they  had 
e  and  the  energy  to  create  artistic  and 
tual  monuments  which  the  world  will 
villingly  let  die. 

*al  Events  op  the  Thirteenth  Century. 

e  Fourth  Crusade  led  by  Boniface,  Marquis  of 
tferrat. 

nquest  of  Normandy.  Constantinople  is  besieged 
taken  by  the  French  and  Venetians.  Baldwin, 
it  of  Flanders,  elected  emperor  of  the  East.  Seat 
e  Greek  empire  removed  to  Nicaca. 
nghis  Khan,  the  Mongol  emperor,  begins  his  career 
onquest,  extending  his  expeditions  from  China 
ulgaria. 

pe  Innocent  III  lays  an  interdict  on  England.  The 
jensian  Crusade. 

e  Inquisition  instituted  at  Avignon  to  check  heresy. 
feat  of  the  Saracens  at  Tolosa.  Spain.  Contests 
een  Moors  and  Christians  arouse  the  spirit  of 
ilry.  Goths  divide  into  three  kingdoms,  Castile, 
on  and  Portugal.  The  ill-starred  Children's 
ade. 

i  liberties  of  Oxford  University  confirmed  by  papal 
irity. 

leral  revolt  against  the  king  of  England.  John  I 
lgland  forced  to  sign  Magna  Charta.  Rise  of  trade 
s  and  labor  unions. 

lice  becomes  independent.     Golden  period  of  com- 
e.     Cities  of  Venire,  Genoa  and  Pisa  furnish  ships 
ic  Crusades.     Architecture,  fine  arts  and  the  indus- 
flourish  throughout  western  Europe, 
lis  IX.  afterward  known  as  Saint  Louis,  ascends 
hrone  of  France.     Saint  Francis  of  Assisi,  founder 
e  Franciscan  Order,  dies, 
ith  of  Genghis  Khan. 
e  Fifth  Crusade  led  by  King  Andrew  II. 
ltonic  knights  establish  themselves  in  Prussia 
nt  Elizabeth  of  Hungary  dies. 
tars  invade  Russia. 

xander  of  Hales,  the  "  Irrefragable  Doctor "  of 
ish  theology,  dies. 

nt  Louis  IX  of  France  leads  the  Sixth  Crusade, 
athof  Ferdinand  the  Saint,  king  of  Castile  and  Leon. 
t  Jews  arc  expelled  from  France, 
e  Provisions  of  Oxford  formulated, 
ihael  Pala>ologus  founds  a  family  of  distinguished 
;rn  emperors. 

rovers   Constantinople   from   Western   domination. 
5  Barons'  War  in  England. 
John  de  Baliol  founds  Baliol  College,  Oxford, 
tcent  of  Beauvais.  the  encyclopedist  of  the  Middle 
,  dies. 

tiry  III  of  England  reigns.  Deputies  of 
Commons  first  summoned  to  Parliament.  The 
iom  of  the  Two  Sicilies  comes  under  French 
nation. 

b  Mongol-Tatars  invade  China, 
e  Seventh  and  last  Crusade.     Death  of  Saint  Louis 
ance. 

xco  Polo's  travels  extend  the  knowledge  of  the 
L 

ward  I  CTowned  king  of  England, 
nt  Thomas  of  Aquinas,   "  Prince  of  Scholastics," 


1280.  Alberto*  Magnus,  the  "  Doctor  Universalis  "  of  Ger- 
man philosophy,  dies. 

1280.  The  Mongol-Tatars  conquer  China,  overthrow  the 
Southern  Sung  dynasty  and  establish  the  dynasty  of 
Yuen.  Under  Kublai  Khan,  grandson  of  Genghis,  the 
grand  canal  of  China  is  dug. 

1282.  The  Sicilian  Vespers.  Massacre  of  the  French  m 
Sicily.  Conquest  of  Wales  by  the  English. 

1284.  Death  of  Alfonso  X,  the  Wise,  of  Spain. 

1285.  Philip  IV  reigns  in  France. 

1290.  The  Jews  are  expelled  from  England. 

1294.  Roger  Bacon,  the  "  Doctor  Admirabilis  "  of  English 
science,  dies. 

1295.  The  English  Parliament  is  organized. 

1297.  Edward  I  takes  the  coronation  chair  and  the  records 

of  Scotland  to  London. 
1299.  Scotch  defeat  at  Falkirk.     The  Ottoman  or  Turkish 

Empire  founded.  jAMES  j    Walsh, 

Author  of  (The  Thirteenth  Greatest  of  Cen- 
turies.* 

THIRTY-NINE  ARTICLES,  The.     See 

Articles,  The  Thirty-nine. 

THIRTY  TYRANTS,  (1)  a  body  of 
Athenian  aristocrats,  headed  by  Critias  and 
Theramenes,  who  undertook  to  administer  the 
affairs  of  Athens  at  the  close  of  the  Pelopon- 
nesian  War,  404  B.c.  They  put  to  death  their 
opponents,  and  set  a  Spartan  garrison  in  the 
Acropolis.  Later  Thrasybulus  led  the  exiled 
citizens  against  Athens,  defeated  the  forces  of 
the  Thirty,  and  slew  Critias.  Democratic  gov- 
ernment was  restored  and  soon  afterward 
recognized  by  Sparta.  (2)  The  Thirty  Tyrants 
of  Rome  were  a  band  of  revolutionists  who 
tried  to  secure  the  Imperial  power  during  the 
reigns  of  Valerian  and  Gallienus  (qq.  v.). 

THIRTY  YEARS'  WAR,  so  called  be- 
cause it  lasted  from  1618  to  1648,  was  at  first  a 
struggle  between  Protestants  and  Roman  Catho- 
lics, north  Germany  supporting  the  former,  and 
southern  Germany,  with  Austria  at  its  head,  the 
latter  cause.  It  gave  the  Swedes  an  opportunity 
to  extend  their  dominion  south  of  the  Baltic, 
it  reduced  the  resources  and  weakened  the 
power  of  Austria,  and  it  gained  for  the  northern 
states  of  Germany  the  breathing  space  needed 
to  develop  independent  existence.  Few  wars, 
however,  have  been  more  calamitous  in  their 
general  effect  on  the  mass  of  the  people  and 
the  happiness  and  progress  of  mankind.  Apart 
from  the  horrors  which  attended  the  capture  of 
Magdeburg,  and  other  barbarous  scenes  of  the 
struggle,  it  reduced  the  peasantry  and  most 
of  the  townspeople  to  abject  misery;  it  may  be 
said  to  have  effaced  for  a  time  literature  and 
art  in  Germany,  and  it  magnified  the  system 
of  petty  principalities,  since  partly  effaced  as 
a  result  of  the  Napoleonic  wars,  but  still  a 
powerful  obstacle  in  the  way  of  complete  Ger- 
man progress. 

On  the  one  side  were  Austria,  nearly  all  the 
Roman  Catholic  princes  of  Germany,  and  Spain ; 
on  the  other  side  were,  at  different  times,  the 
Protestant  powers  and  France.  The  occasion 
of  this  war  is  to  be  found  in  the  fact  that  Ger- 
many had  been  distracted  ever  since  the  Refor- 
mation by  the  mutual  jealousy  of  Roman 
Catholics,  Lutherans  and  Calvinists,  which  led 
the  Protestant  princes  to  form  the  Evangelical 
Union  in  1608,  against  which  the  Roman  Catho- 
lic League  was  formed  the  following  year. 
Certain  concessions  had  been  made  to  the 
Protestants  of  Bohemia  by  the  Emperor  Ru- 
dolph II  (1609),  but  these  were  withdrawn  by 
his  successor  Matthias  in  1614,  and  four  years 
afterward  the  Bohemian  Protestants  were  in 
rebellion.    Thus  began  the  first  part  of  the  long 
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w.-ir,  tlit*  part  that  is  known  as  the  Bohemian 
War.  The  Protestant  Bohemians  were  led  by 
the  Count  of  Thiirn.  and  the  Union  sent  an 
auxiliary  corps  into  Bohemia,  under  the  com- 
mand of  the  brave  Krncst,  count  of  Mansfcld. 
Their  leaders  drove  the  imperial  troops  from 
Bohemia,  invaded  the  archduchy  of  Austria, 
and  advanced  to  the  «ates  of  Vienna,  but  un- 
favorable weather  and  want  of  resources  com- 
pelled the  invaders  to  retreat.  Soon  after, 
Ferdinand,  with  the  title  of  Ferdinand  II,  was 
chosen  emperor  (2S  Aug.  1619).  He  had  borne 
the  title  of  king  of  Bohemia  since  the  resig- 
nation of  his  cousin  Matthias  in  1617.  The 
Bohemians,  knowing  his  hostility  to  Protestant- 
ism, had  already  declared  his  title  to  the  Bo- 
hemian crown  void,  and  offered  it  to  the  elector 
palatine,  Frederick  V,  the  head  of  the  Prot- 
estant Union,  and  husband  of  Klizabeth,  daugh 
tcr  of  James  I  of  Filmland.  Frederick  accepted 
the  crown,  but  he  was  ill  fitted  to  cope  with  the 
difficulties  before  him,  and  the  great  victory  of 
the  troops  of  the  League  (8  Xov.  1620),  under 
Maximilian  of  Bavaria,  on  the  Wcisscnherg 
(White  Mountain),  mar  Prague,  which  was 
followed  by  the  flight  of  the  new  king,  put  an 
end  to  the  Bohemian  rebellion,  and  crushed  the 
Protestant  cause  in  that  quarter.  Frederick  was 
put  under  the  ban  of  the  empire,  his  territory 
was  taken  from  him  and  bestowed  on  Maxi- 
milian of  Bavaria. 

Ferdinand  had  now  a  favorable  opportunity 
of  concluding  a  peace  on' moderate  terms.  But 
his  unsparing  treatment  of  the  conquered,  and 
the  reactionary  proceedings  against  the  Prot- 
estants generally,  all  of  whom  had  been  expelled 
from  Bohemia,  at  last  roused  the  determined 
opposition  of  the  Protectant  princes,  who  sought 
and  obtained  foreign  a^i stance.  Aided  by  sup- 
plies of  nioni-x  from  Kni/land,  and  bv  a  body 
of  troops  from  Holland,  Count  Man>t"eld.  Chris- 
tian of  Brunswick,  and  the  Margrave  of  Badm 
again  took  the  field,  and  ihev  were  joined  by 
Christian  1\"  of  l>cnmark.  Mansfeld  was  de- 
feat! d  by  the  imperial  general  Wallenstiin  at 
Dessau  (25  April  1626),  and  after  a  difficult 
march  through  Hungary  to  the  lower  Danube, 
died  in  Bosnia  on  30  Xovcmher  in  the  same 
year.  Meanwhile  Christian  of  Brunswick  had 
also  died,  and  Christian  of  Denmark  had  been 
defeated  by  Tilly  at  I. utter  am  Barenherg  (27 
Amr.  1626)  and  compelled  to  withdraw  to  his 
own  territory.  The  allies  of  Denmark,  the 
dukes  of  Meckleiilnirg,  were  now  obliged  to 
lire  from  their  terri'oiies.  which  were  taken 
possesion  by  Wallet  Mein  with  the  consent  of 
the  emperor,  lb 'Stein.  Si'hleswig  and  Jutland 
aNo  soon  fell  intn  the  hands  of  ilu-  imperial 
troops.  Poirerani.i  and  Ib'.tudi  nhiirg  hail  de- 
tachments forced  upon  them  bv  Wal!enstein. 
The  power  of  the  emperor  c\n  tided  to  the  Bal- 
tic, and  to  si  cure  this  power  an  attempt  was 
mad*  to  sri/i-  all  the  important  mwiis  on  the 
coast  Straslund  alone  made  sei  iou*  resistance, 
and  duritii:  a  tin-weeks'  <ieuc,  which  w  .is  ear- 
ned mi  with  furious  energy  (Ma>  in  July  162S), 
it  balilfd  all  the  attacks  of  Wallenstein,  who 
was  ;n  la>t  foicid  to  retreat  with  gr«  at  lo-s. 
This  check  thw.irvd  the  plans  of  N\  alleiiMein, 
.;n*l  ]i  d  '•>  ;i  >hni '  inieriuption  oi  the  war. 
In  -In  pr.it-i.i  I  nh<->  k  (12  Mav  lo2*>)  Christian 
1. 1  I  iii  mi.- >k  n.eivid  l».ick  .ill  the  territories 
bidoTu-i:':-  »«■  linn  that  had  In  en  occupied  and 
devastated  ly  the  imperiai  troops,  on  the  condi- 


tion of  promising  to  interfere  no  root* 
affairs  of  (icrmany. 

Austria  was  once  more  victorious;  hot 
greater  its  victory  the  more  complete  was 
the   triumph  of   the   Roman   Catholic  Cm 
With  this  object  the  emperor  issued  the  1 
of  Restitution,  in  virtue  of  which  all 
siastical  foundations  and  other  church  i       c 
that   had   been  confiscated    for   the  beouui 
Protestants  since  the  religious  peace  of  I 
(1552)    were    to    be    restored    to    the    kua 
Church,  and  the  Calvinists  were  to  lie  ex 
from  the  benefits  of  that  peace.    This  oi 
which    threatened   to   take   a   large   nukuur> 
bishoprics,  and  almost  all  the  abbeys  and 
ecclesiastical  foundations  of  north  Germ 
of  the  hands  of  those  who  then  held  ih 
all   Protestant  Germany  with   alarm  *ou 
longed  the  war.     Many  princes  and  tot 
fused  to  obey  it,  and  the  emperor  was  Ou 
in  order  to  give  effect  to  it,  to  keep  his  iw. 
in  the  field.     But  these  forces  did  not 
main  under  the  command  of  W'allei 
a  meeting  of  the  Electoral  College  of  urc 
in  August  1630,  Ferdinand   found  it  exu 
to  yield  to  the  general  demand  for  1 
tion,  and  the  supreme  command  of  fh* 
armies    was    given    to    Tilly,    who    tfcer 
marched  against  Magdeburg,  which  had  it 
to  carry  out  the  edict. 

Tn  the  meantime  a  new  l>clligercnt  am 
on  the  scene,  one  whose  exploits  fo 
interesting   episode   of    the    whole    •»«■.     . 
was  Gustavus  Adolphus,  king  of  Sweden 
landed  on  the  coast  of  Pomerania  on        ■ 
1630.     The  induccmints  which  led  him 
himself  up  with  the  struggle  were  the 
protecting   Protestantism   in   Germany, 
establishing  the  power  of  Sweden  on  1 
of  the  Baltic  and  that  of  checking  the 
of  the  power  of  Austria  in  north  Germany. 
this  last  reason  he  had  the  secret  su 
the  French  minister  Richelieu,  who  wa»  j« 
of   the  growing  power  of  the  house  of 
l)ii rg.    Gustavus  Adolphus  was  generally 
by  the  inhabitants  of  the   Protestant 
Germany  as  their  deliverer,  hut  the  1  ivk 
princes  did  not  extend  to  him  so  eager  a 
come.    Fearing  the  revenge  of  the  empcM" 
for  the  most  part  refused  his  offered 
and  at  the  diet  of  Leipzig  resolved  to 
a  neutral  attitude.    The  old  Duke  of  Puw 
whose  territory  had  been  terribly  deva. 
the  imperial  troops,  had  at  once  opened 
to  hi  in.  but   the  electors  of   Rrandenl 
Saxony   refused  him   a  passage   thn 
territories,   and   while   the   time  was  < 
in  negotiations  the  town  of   Magdcbuag, 
repeated  assaults,  was  taken  and  destrovtu 
May  1631).     Tilly  now  threatened  S; 
rlu    elector,   John   George    I,   hasten*.,* 
dude,  in  his  own  defense,  the  alliance 
he    refused   in    the   interests   of  the   Prt 
eaiisc.     On  17  September  (O.  S.  7  Sen 
the  force?  of  Tilly  and  Gustavus  Ado 
at    Breitenfeld,    close    to     Leipzig,    \ 
former    were    completely    defeated.      « 
■  teated    to    the   .south   while    the    S\r 
.idv.mcid  to  the  Main  and  Rhine. 
end  of  winter  the  latter  had  made  hau* 
ter    oi     the    l<i>hopric    of    Wurzhnrg    m — 
greater  p.nt  of  the  Lower  Palatinate. 
.is  of  ibe  town>  on  the  Rhine.     In  t 
163  J  In    marched  by  way  of  Xurc&iu«t| 
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3n  the  banks  of  which  Tilly  had  taken 
trong  position.  On  15  April  1632  this 
l  was  forced  by  the  Swedes  and  Tilly 
ortally  wounded  during  the  engagement, 
placing  a  garrison  in  Augsburg,  Gus- 
Adolphus,  accompanied  by  the  former 
•  Palatine,  Frederic  V,  advanced  as  far 
nich,  the  Bavarian  capital.  Meantime 
peror  had  in  his  distress  again  turned  to 
stein  and  induced  him  by  entreaties  and 
oncessions  to  undertake  to  levy  and  com- 
i  new  army.  After  a  successful  opera- 
ainst  the  Saxons,  Wallenstein  joined  the 
m  troops  in  Bohemia  and  marched  with 
nto   Franconia,   where   the   Swedes  had 

themselves  strongly  not  far  from  Nu- 
g.  On  arriving  there  Wallenstein  took 
ther  strong  position  in  the  neighborhood 
rtified  a  camp.  Here  the  two  armies  lay 
>nths  facing  each  other  without  coming 
died  battle;  until  at  last  Gustavus  found 
e  resources  of  the  neighborhood  were 
ted  and  resolved  to  venture  upon  an  at- 
i  the  enemy's  camp.  But  in  spite  of  the 
r  of  the  assailants,  the  attack,  again  and 
enewed,  was  always  repulsed.  Gustavus 
us  was  obliged  to  give  up  the  hope  of 

in  his  attempt  and  soon  after  he  led  his 
into  Saxony.  Thither  Wallenstein  fol- 
lim,  and  on  16  Nov.  (O.  S.  6  Nov.)  1632, 
:  was  fought  at  Liitzen,  near  Leipzig,  in 
Wallenstein  was  defeated,  but  in  which 
:orious  Swedes  lost  their  king  and  leader. 
tr  the  death  of  Gustavus  Adolphus  the 
>n  of  the  war  was  assumed  by  the 
h  Chancellor  Axel  Oxcnsticrna,  who,  in 
;t  place,  got  the  Protestant  princes  and 
:>f  the  Frauconian,  Swabian  and  the  two 
i  circles  of  the  Germanic  empire  to 
j  in  the  Heilbronn  Convention  to  uphold 
edes  until  the  victory  of  the  Protestant 
hould  be  secure.  The  principal  generals 
cted  under  him  were  Bernhard  von 
r  and  the  Swedish  general  Horn.  France 
ed  supplies  of  money.  Bavaria  was  laid 
)y  the  Swedes,  who  since  the  death  of 
ng  carried  on  the  war  in  as  barbarous  a 

as  the  Imperial  troops,  who  were  now 
ed  in  Silesia.  In  this  province  and  in 
a  Wallenstein  lingered  without  exhibit- 
r  of  the  energy  that  was  demanded  of 

the  imperial  court.  This  slackness,  to- 
with  other  circumstances,  caused  him  to 
ected  of  entering  into  treasonable  nego- 

with  the  enemy,  and  Ferdinand  ulti- 
deposed  him  and  placed  him  under  the 
the  empire,  in  consequence  of  which  he 
irdered  by  some  of  his  own  officers  (25 
34).  After  this  the  imperial  army  moved 
ivaria,  and  on  6  Sept.  1634,  gained  a 
e  victory  over  Bernhard  von  Weimar 
dlingen.  Several  German  princes,  the 
il  of  whom  was  the  Elector  of  Saxony, 
d  never  been  well  inclined  to  the  Swedes, 
3Ught  it  convenient  to  conclude  separate 
with  the  emperor,  and  the  people  gen- 
egan  to  cherish  the  hope  of  soon  seeing 
iination  of  the  war.  The  separate  peace 
ixony,  the  peace  of  Prague,  was  con- 
30  May  1635,  and  in  it  Saxony  received 
Die  of  Lusatia  as  a  hereditary  posses- 
hile  the  emperor  virtually  gave  up  the 

restitution. 


The  hopes  raised  among  the  people  of  Ger- 
many by  this  and  other  separate  peaces  were 
far  from  being  confirmed.  Germany  itself  was 
almost  unanimous  in  desiring  peace,  but  the 
Swedes  thought  it  to  their  interest  to  continue 
the  war  in  order  not  to  lose  the  advantages 
they  had  gained,  and  France  now  determined  to 
take  a  more  active  part  in  the  war,  with  the 
view  of  abasing  the  house  of  Hapsburg  and  ex- 
tending the  French  frontier  to  the  Rhine. 
Richelieu  promised  to  the  Swedes  important  aid 
in  money  and  troops,  and  the  war  was  renewed 
with  greater  vigor  than  had  been  shown  since 
the  death  of  Gustavus  Adolphus.  The  Swedish 
general  Baner  conquered  and  rendered  desolate 
Saxony  and  Thuringia  (1636);  Bernhard  von 
Weimar  took  Rheinfclden,  Freiburg  and  Brei- 
sach  (1638),  and  formed  the  scheme  of  creating 
for  himself  an  independent  principality  on 
both  banks  of  the  Rhine,  but  was  stopped  short 
in  his  career  by  death  in  July  1639.  In  the 
midst  of  these  events  the  emperor  had  died 
(February  1637),  and  had  been  followed  by  nis 
son  Ferdinand  III,  a  man  of  milder  and  less 
energetic  temper  than  his  father,  but  as  firmly 
attached  to  the  Catholic  faith,  and  equally  in- 
clined to  force  it  on  his  subjects. 

In   the  autumn   of   1640  the  new  emperor 
assembled  a  diet  at  Ratisbon  to  deliberate  over 
the  best  method  of  conducting  the  war,  and 
while  this  council  was  sitting,  Baner,  who  had 
for  the  last  few  years  been  constantly  engaged 
in  the  east  of  Germany,  conceived  the  audacious 
plan  of  leaving  his  winter  quarters  and  taking 
the  whole  council,  along  with  the  emperor,  pris- 
oners   (January    1641).    A   sudden   thaw   pre- 
vented the  execution  of  this  scheme  by  melting 
the  ice  on  which  he  had  hoped  to  cross  the 
rivers.      Baner  died   during   the   retreat.      He 
was  succeeded  in  the  command  of  the  Swedish 
army  by  Torstenson,  the  ablest  of  the  generals 
who   proceeded   from  the   school  of  Gustavus 
Adolphus.    Although  generally  confined  by  the 
gout  to  a  sedan  chair,  he  astonished  the  world 
by  the   rapidity   of   his   movements.     He   van- 
quished    the     imperial     armies     near     Leipzig 
(Brcitenfeld  1642),  advanced  into  Moravia  with 
the  intention  of  penetrating  into  Austria  and  at- 
tacking the  emperor   in  his  capital,  then   sud- 
denly appeared  in  Schlcswig  and  Holstein  and 
put  to  flight  Christian  IV  of  Denmark,  who  had 
lately    alHed    himself    with    the    emperor    and 
brought  an  army  into  the  field   (1643).    Later 
(August  1645),  Wrangel,  another  Swedish  gen- 
eral,   forced   Christian   to   accept   a   disadvan- 
tageous peace.    After  his  victory  over  Chris- 
tian  IV,  Torstenson  again   turned  south,  and 
having  destroyed    two    imperial    armies,    one 
under    Dallas    and    the   other    under   Hatzfcld 
and  Gotz,  in  conjunction  with  Rakoczv,  prince 
of  Transylvania,  once  more,  threatened  Vienna 
(1645).    But  the  emperor  was  again  delivered 
from  the  danger.    The  withdrawal  of  Rakoczy 
obliged  Torstenson  to  give  up  his  design;  and 
in  the  following  year,  worn  out  bv  disease,  he 
resigned  his  command,  which  was  taken  up  by 
Wrangel.    Meantime     the     French    had    been 
operating  on  the  Rhine  and  in  the  west  of  Ger- 
many.   After    the     death    of    Bernhard    von 
Weimar  they  had  taken  his  army  into  their  pay. 
At  the  head  of  this  armv  Guebriant  obtained 
several  successes,  but  toward  the  close  of  1643 
suffered  a  severe  defeat  in  which  his  army  was 
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in  great  part  destroyed.  He  himself  was 
mortally  wounded  soon  after.  In  the  following 
year  neither  of  the  French  generals  Enghien 
and  Turenuc  was  able  to  gain  any  considerable 
advantage;  but  on  3  Aug.  1645,  the  Austrian 
general  Mercy  was  defeated  at  Allersheim, 
near  Nordlingcn,  after  which  the  junction  of 
the  French  and  Swedes  was  inevitable.  Late 
in  the  summer  of  1646  their  united  armies  ad- 
vanced through  Swabia  and  Bavaria,  and  in  the 
armistice  of  Ulm  (March  1647)  compelled 
Maximilian  of  Bavaria  to  fall  awav  from  the 
emperor.  In  the  following  year  further  suc- 
cesses were  gained  and  \\  rangcl  was  on  the 
point  of  uniting  his  forces  with  those  of  the 
other  Swedish  general  Konigsmark  who  had 
penetrated  into  Bohemia,  when  the  news 
reached  the  armies  that  the  Peace  of  West- 
phalia, which  had  been  negotiating  for  five 
years  at  Miinster  and  Osnabriick,  was  con- 
cluded. By  a  singular  coincidence  it  happened 
that  the  last  blow  of  the  war  was  struck  at  the 
place  where  the  war  originated,  Prague. 
Konigsmark  had  taken  one  part  of  the  town 
and  was  preparing  to  attack  the  other  when  he 
was  stopped  by  the  news  of  peace.  See  Aus- 
tria-Hcngary;  Denmark;  France;  German 
Lanuiwc.e  and  Literati-re;  Germany;  Ger- 
man Catholics;  Gistavus  II  Adolphl-s; 
Spain;  S w epkn  ;  \V a  lle n  stei  n . 

Bibliography. — 'Cambridge  Modern  His- 
tor\  >  (Vol.  IV,  New  York  1906);  Gardinier,  S. 
R.f "•Thirty  Years'  \Var>  (London  1874)  ;  Ward, 
A.  \\\,  'Thirty  Years'  War*  (1860)  and  Ger- 
man works  by  Barthold,  Gindcly,  Schiller  and 
others. 

THISBE.    Sec  Tyramus  and  Thisbe. 

THISTLE,  a  composite  plant  of  the  genera 
Card uus,  Cirsium,  Cmtaurva,  Onopordon  or 
S'»n  litis.  Other  related  plants  are  the  golden 
thistle  or  Spanish  oyster-plant  (Scolymus  his- 
fanuus)  whose  roots  are  used  as  a  vegetable 
like  saKity  and  parsnip,  which  they  resemble 
somewhat  closely  in  flavor;  globe-thistles 
(I:ihuwfs)t  often  planted  in  shrubberies  and 
herbaceous  borders  for  their  striking  effects; 
blessed  thistle  (Cnicus  bencdictus)  a  hardy  an- 
nual herb  useful  for  rockeries  and  wild  gar- 
dens, but  commonly  regarded  as  a  weed  in  the 
Mediterranean  region  where  it  is  native,  and 
in  California  where  it  has  escaped  cultivation; 
and  the  milk-thistle,  also  called  blessed  or  holy 
thistle  (see  Sii.yhim),  often  grown  in  Kuropcan 
gardens  for  its  edible  roots,  leaves  and  heads 
and  also  for  its  ornamental  qualities.  Several 
plants  of  other  families  have  sometimes  been 
called  thistle  from  their  apparent  resemblance 
to  true  thistles.  The  best  known  ot  these  are 
probably  the  blue  thistle  {l-.chium  vulfnm')  of 
the  /{i'Mi/t'iiifM7i\  and  the  fuller's  or  clothier's 
teasel  <  l*i[tuiiit.\  fuilfnum)  ami  its  few  related 
sjunis  i,t"  the  family  Pifsdcat  c<r. 

Am'-iiL'  the  best  known  genera  the  fullnwim; 
spei  ii  -  ;ire  probably  most  widelv  recognized. 
Thi-  Scuti'h  or  cttoii  thistle  (iin^fortL-n 
ii.tir.t'ir.tm)  is  a  biennial  occasionally  grown  in 
A  me  mc  a  and  sometimes  seen  wild  in  the  Kast- 
erii  S'ii'es.  It  has  rut'oiiy  white  spiny  foliage 
and  large  -olitarv  terminal  heads  ,.t"  p.de  purple 
]!■  with  Tin  plants  are  uften  six  feet  tall  ami 
.in-  plan'c-i1.  in  from  nf  dark  colored  shrubbery. 
TIrv  *' Mr  unlikely  to  prove  trmihiiMirm'  as 
weed-  :::    \n*<  rva.     S-  me  of  its  other  popular 


names  arc  Queen  Marv's,  silver,  ArseiKine.  o 
asses'  and  down  thistle.    The  Scottish  eaM 
seems  more  likely  to  he  really  the  stearics*  * 
tie  (Cirsium  acaule)  which  is  common  in 
land.     The  so-called   Canada    thistle   (CV« 
arvense)  is  a  native  of  Europe.    It  has  been 
a  troublesome  weed  in  fields  where  me 
cultivation  and   rotation   are   faulty.  %y 
both   by  its   seeds  and   its   perennial  Cn 
root -stocks,  every  fragment  of  whi       Is 
of   propagating  a   new   plant.      Pic 
leaf    formation   by  persistent    cuhiv«&     •  ■ 
sure  remedy  as  well  as  a  safeguard    1 
is  a  slender  herb  about  three  feet  taD  »» 
numerous  small  purplish  pink  flower  ha 
bull   thistle    (C.  lance  olatum)    and   the  ' 
thistle    (C.   horridulum)    arc   also   wcQ 
relatives   found  along  roadsides  and  ia  m 
especially  pastures.    The  pasture  thi        ( 
sium    odoratum)    is    found    in    si  milk* 
The    star    thistle    (Centaurea   ca!citrat* 
bears    a    resemblance    to    the    blessed 
Several  related  species,  notably  the  corn 
blue    bottle,    bachelor's    button    or    Mi 
cyanus)  and  the  dusty  miller  (C.  citura^mt 
popular  garden  plants.     Three  species  of 
thistles — the    common     (Sonchus    olrr* 
the   field    (S\  arvensis)    and   the   spiny  l» 
(.9.    asficr) — are    well-known    weeds    in 
United  States  and  the  Carline  thistle  (G 
vulgaris)  Jgjays  a  similar  role  upon  poor  stm 
Europe.    The  last  was  so  named  because  tr 
tion    says    that    Charlemagne    used    its   r 
medicinally. 

THISTLE,   Order  of   the.     See 

Royal. 

THISTLE-BIRD,  the  American  go 

(q.v). 

THISTLE  CROWN,  the  name  of  a 
coin  oi  James  VI  of  Scotland,  of  the  vahi 
07. 3  ceu is.     It  bore  on  the  obverse  a  rose 
on  the  reverse  a  thistle,  both  crowned 

THISTLEWOOD,   Arthur,    E 

spirator:    b.    Tupholm,    Lincolnshire,    ». 
London,  1  May  1820.     He  is  said  to  hi 
bibed  anarchistic  doctrines    from   the  wiU 
of  Paine  and  from  a  visit  to  France  I     c 
fall  of  Robespierre.     He  entered  the  « 
17W  and  rose  to  the  rank  of  a  lieutenant. 
various  misfortunes,  both  natural  and 
of    gambling    and    dissipation,    he    btv. 
active  member  of  the  society  formed  by  'j 
S pence,    which    aimed    at    revolution 
social  institutions.    He  attempted  to  on 
re\olutinn    in    LSI 6    which    failed    thn 
efforts  of  informers,  and  in   1817  *        u 
for  treason,  hut  escaped  conviction.    *a  I 
be     mi  tiered     a    year's     imprison! 
threatened  breach  of  the  peace.     .-*im 
Iea^e    be    became    the    principal    agent 
memorable   Cato   Street   conspiracy    (so 
fr<  m  the  meeting-place  of  the  conspir 
I.nnd"ii),   the  object   of   which  was  to 
Mwral  "f  the  members  of   the  admin 
a i   a   cabinet   dinner,  attack   either  G 
Chi  Id's   bank,   seize   tjie   Tower    ai 
H')Um    and   set   up  a  provisional  putc 
Tin    .lay  -elected  for  carrying  out  I 
tli.it    fixed    fir    the    funeral   of    Geo 
Wiin!-  r,   when   all   the  military  wo 
■  if   l.oinlnn   to  take  part  in  the   fu 
M"M.     This  absurd  scheme  was  bcuajw 
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ho  was  ostensibly  one  of  the  conspirators 
le  deepest  in  Thistlewood's  confidence, 
rojectors  were  arrested  just  as  they  were 
to  proceed  to  the  execution  of  their  pur- 
3  Feb.  1820.  Being  tried  and  condemned 
raitor,  Thistlewood,  with  four  of  his  co- 
rs,  was  hanged  and  decapitated. 

[ISTLEWOOD   CONSPIRACY.     See 

treeT  G)nspiracy  ;  Thistlewood,  Arthur. 

UVM,  the've.    See  Thebes,  Greece. 

[OBURN,  Isabella,  American  missionary 
iucator:  b.  near  Saint  Clairsville,  Ohio, 
rch  1840;  d.  Lucknow,  India,  1  Sept.  1901. 
ime  of  Scotch-Irish  parentage.  She  was 
ed  in  the  Wheeling  Female  Seminary, 
mented  by  a  year  in  the  study  of  art  at 
incinnati  Academy  of  Design.  After 
lg  in  the  public  schools  for  several  years, 
em  a  year  as  an  instructor  in  a  private 

at  New  Castle,  Pa.,  and,  in  1866,  became 
tress  of  the  Western  Reserve  Seminary 
st  Farmington,  Ohio.  In  1869,  at  the  or- 
tion  of  the  Woman's  Foreign  Missionary 
y  of  the  Methodist  Episcopal  Church, 
as  selected  as  its  first  missionary,  being 
ed  to  work  in  India,  whither  her  brother, 

M.  Thoburn    (q.v.),  had  gone  10  years 

In  April  1870  she  organized  a  school 

tive  girls  at  Lucknow  with  but  six  pupils 

erself  as  the  only  teacher.     She  also  en- 

in  evangelistic,  Sunday  school  and  zenana 

The  grade  of  the  school  thus  established 
-adually  raised  as  its  attendance  increased 
a  full  high  school  course  was  offered 
jponse  to  a  demand  for  still  more  ad- 
1   courses   of   instruction,  classes   in   the 

collegiate  grades  were  offered  in  1887 
n  1895,  after  having  complied  with  the 
requirements  of  the  British  Indian  gov- 
nt,  it  was  granted  a  charter  as  the  Luck- 
Woman's    College.     Climatic    conditions, 

seriously  impaired  her  health,  necessi- 
several  extended  furloughs,  the  years 
2,  1886-90  and  1899-1900  being  spent  in 
ca,  though  they  were  years  filled  with 
y  in  behalf  of  the  cause  to  which  her  lite 
;en  devoted.  The  name  of  the  Lucknow 
n's  College  was  subsequently  changed  to 
f  the  Isabella  Thoburn  Woman's  College. 
It  Thoburn,  Bishop  J.  M.,  (Life  of  Isa- 
rhoburn. * 

[OBURN,  James  Mills,  American 
dist  Episcopal  bishop:  b.  Saint  Clairs- 
Ohio,  7  March  1836.  He  was  graduated 
egheny  College,  Mcadville,  Pa.,  in  1857, 
jon  after  entered  the  ministry.  In  1859 
s  sent  as  a  missionary  to  India  and  until 
vhen  he  retired,  was  identified  with  work 
t  region.  He  was  elected  bishop  of  India 
Malaysia  in  1888  ana  was  for  six  years  the 
of  the  Indian  Witness.  His  writings  in- 
(Missionarv  Addresses*  (1887);  (India 
Malaysia*  (l8°3)  :  (The  Deaconess  and 
/ocation*  (1893);  'Christless  Nations' 
;  <The  Church  of  Pentecost*  (1901); 
of  Isabella  Thoburn*  (1903)  and  <The 
ian  Conquest  of  India.* 

[OBURN,  Joseph,  American  soldier: 
rrickfergus,  Ireland,  29  April  1825;  d. 
Creek,  19  Oct.  1864.  In  August  follow- 
s  parents  emigrated  to  America,  settling 
arm  in  Belmont  Count}',  Ohio.    His  edu- 


cation was  obtained  in  the  primitive  rural 
schools  of  the  period,  supplemented  by  diligent 
private  study.  He  became  a.  teacher  in  the 
public  schools  at  the  age  of  17  and  later,  having 
advanced  to  the  principalship  of  a  village 
school,  he  began  the  study  of  medicine.  lie 
was  graduated  from  Starling  Medical  College, 
Columbus,  Ohio,  in  1850.  After  a  term 
as  an  interne  in  hospital  service,  he  located 
for  the  practice  of  his  profession  at  Wheel- 
ling,  (West)  Va.  At  the  outbreak  of  the 
Civil  War  he  was  commissioned  surgeon  of  the 
first  regiment  raised  in  Virginia  for  the  Union 
service.  At  the  battle  of  Philippi,  its  colonel 
(Benjamin  F.  Kelley)  was  seriously  wounded 
and,  the  other  field  officers  not  being  available 
for  duty,  the  command  of  the  regiment  de- 
volved upon  the  surgeon,  who  continued  to  act 
in  that  capacity  until  the  expiration  of  its  100- 
day  term  of  service.  When  the  regiment  re- 
enlisted  for  three  years  he  was  commissioned  as 
its  colonel.  After  a  year  of  service  as  a  regi- 
mental commander,  ne  was  assigned  to  the 
command  of  the  Fourth  Brigade,  Second  Di- 
vision, Third  Army  Corps,  Army  of  the  Poto- 
mac, but  had  to  be  given  an  extended  leave  on 
account  o.f  a  severe  wound.  He  was  with  his 
regiment  throughout  the  spring  and  summer  of 
1862,  later  being  transferred  to  the  Department 
of  West  Virginia,  where  he  was  again  assigned 
to  the  command  of  a  brigade.  In  May  1864  he 
took  part  in  the  disastrous  Lynchburg  raid.  On 
22  July  1864  he  was  assigned  to  the  command  of 
the  First  Division  of  the  Department  of  the 
Kanawha  (later  known  as  the  Army  of  West 
Virginia  and  also  as  the  Eighth  Army  Corps), 
in  which  capacity  he  participated  in  most  of  the 
active  movements  of  the  Shenandoah  campaign, 
including  the  battles  of  Kernstown,  Opequan 
and  Fisher's  Hill.  In  the  disposition  of  the 
forces  at  Cedar  Creek  by  Gen.  Horatio  G. 
Wright  (vn  the  absence  of  General  Sheridan) 
Colonel  Thoburn's  division  was  placed  in  a 
peculiarly  exposed  position,  over  his  protest. 
In  the  surprise  attack  with  which  the  battle  of 
Cedar  Creek  began  (19  Oct.  1864),  his  com- 
mand was  driven  from  its  camp  in  utter  rout 
at  dawn  and,  while  striving  to  rally  his  men 
for  defensive  action,  he  fell  mortally  wounded. 
A  commission  as  brigadier-general  of  volun- 
teers was  made  out  to  him  the  day  of  his  death. 
His  remains  were  buried  with  full  military 
honors  at  Wheeling.  Consult  Official  Records 
of  the  Union  and  Confederate  Armics)  (Series 
I,  Vols.  12,  25.  27,  29,  33,  37 ,  43,  51)  and  Pond, 
George  E.,  *  Personal  Memoirs  of  General 
Philip  H.  Sheridan >  and  cThe  Shenandoah 
Campaign.* 

THOBURN,  Joseph  Bradfield,  American 
writer:  b.  Bellaire,  Ohio,  8  Aug.  1866.  In 
1871  his  parents  removed  to  Marion  County, 
Kan.,  where  he  was  reared  on  a  farm  and  at- 
tended the  public  schools.  He  learned  the 
printer's  tracfe  and  did  some  newspaper  work, 
after  which  he  entered  the  Kansas  Agricultural 
College  from  which  he  was  graduated  in  1893. 
In  1899  he  removed  to  Oklahoma  City,  where 
he  engaged  in  newspaper  work.  He  served  as 
secretary  of  the  Oklahoma  Territorial  Board 
of  Agriculture  from  December  1902  until  July 
1905.  Since  1907  he  has  devoted  himself 
largely  to  the  work  of  research  and  writing 
along  the  lines  of  local  and  western  history. 
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From  1913  to  1917  he  was  connected  with  the 
-■■.   of   Oklahoma  as  a   >[>eciulist   in  re- 
search, field-work  and  collections  in  local  his- 
1  anthropology.    During  this  lime  he  did 
(bit    work   iii    the  way  of   excavating 
prehistoric  earth-works,  cave  dwellings,  tumuli, 

■  Adahojna.     In  the  course  of  Dime  in- 

litive  evidence  that 
the  natural  mounds,  so  called,  which  arc  so 
abundant  vest  of  the 

lower  half  ot   the  valley  cif   die    Mississippi,   the 

origin  of  which  bad  long  been  a  subject  Of  tfla- 
inn.-   among   KUnttett,   are   of   human 

mined,  proving  to  be 
the    ruin    of    a    timber- framed,    dome-shaped, 
has  been 
in  the  service  of  the  Oklahoma  Hifto 
ince   July   1917,  being   enneed 

work.  He 
is  the  author  of  a  comprehensive  history  of 
Oklahoma,  published  in  1916. 

THOLBN,  (Men,  Netherlands,  an  blaad 
in  the  province  of  Zceland,  north  of  the  Oostcr 
Scheldt  and  21  nubs  northwest  of  Antwerp. 
[i  it  protected  bj 
dikes.  The.  soil  is  productive  and  the  prin- 
cipal products  are  wheat,  rye,  barley,  .iats,  Max, 
madder,  beans  and  potatoes.  Tbolert  i 
name  of  the  chief  town.     Pop.  3,254. 

THOM,  16m,  James,  Scottish  sculptor: 
b,  Ayrshire.  Sen  Lint.  17'W;  d.  New  York.  17 
April  1850.  He  was  bv  trade  a  stonemason  and 
leaped  into  notice  by  his  group  'Tarn 
o'  Shanter  and  Souier  Johnny,1  cut  in  the  sand- 
stone cm  which  he  was  accustomed  to  work. 
This  group  now  forms  part  of  the  Burns  monu- 
ment at  Doon,  near  Ayr.  It  was  first  exhibited 
in  Kdinburgh  (182SI  and  by  its  success  the 
ICoiptor  mi  led  to  move  to  London,  hut  in 
18.17   s;iilecl    for   the   United    States,   where   his 

X;nius  found  at  last  a  liberal  recognition, 
mong  his  best  known  works  is  'Old  Mortal- 
ity' no*  In  Laurel  Bill  Cemetery,  Philadelphia. 
of  which  he  was  induced  to  make  many  replicas. 
THOMA,  tcVma,  Ludwig,  German  satiric 
novelist  and  dramatist:  b.  ObetUHrMrgaU,  31 
Kin.  UQ7,  He  attended  gymnasia  at  Munich 
and  l.;onl-li,i!.  ill.-  PorentT]  School  at  ,\"li,ii- 
fenburi;,  and.  in  order  to  study  law.  the  uni- 
versities of  Munich  and  ErlBUfK4  tin. 
inn   his   ■  ■  ■  in    Havana.    For   ■ 

short  time  he  practised  law  at  Daehau,  later  at 
Munich      (1897-96  I  IBtng     this 

career  for  that  of  literature.  The  general  tone 
Of  his  literary  work  is  well  indicated  by  the 
fact  that  be  has  been  eonMOted  with  the  hu- 
morous and  oppositional  weekly  Siinpltcisumns 
(q.v.)  at  Munich,  as  editor,  since  low.  Uar*. 
a  more  serious  periodical  (!.i -monthly),  has 
also  ior  a  linn-  been  under  his  editorship.  The 
cartoons  and  quips  of  S  implicit  limits  wore  QM 
of  the  mainstays  of  the  German  liberals  in 
their  fichi  with  the  Imperial  Government,  and 
ir  was  one  of  the  great  disappointments  of 
1914  10  behold  the  paper  assume  a  more  and 

banviiuitlc   altitude    after    thi 
of  Aujiust  in  that  year,  lupp 

■  ■ 

Government  where  resistance  would  hi 

of  a  liberal  onran 
own  policy  presented  j  similar  change:  caught 
in  the   meat    wave   of    chauvinism    i  i 
povemmrnt  had    efficiently  launched,  he  took 
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pan  in  the  patriotic  shontii      _ 
engaged  in  polemic  correspond.  - 
her    "I     American    h  i 
Haven    Putnam,    whi 

■ 
But   Tboma   i  .to 
to  become  i 
his  literary  w 
.itairist  (Htiv    -om.iI  .od.  in  UV  I 

cal  field,  to  the  Rot  .  ..-  i  lunch.  I 

latter  respect  he  rcscml  . 
and    Rosegfccr    (u.v.).    both     of    is  bom. 
Thoma,  bitterly   attack   the    ., 

clergy,   not   from   a   Protestant   sU ,_ 

from  the  usual  hostile  position 
Catholic  countries.  The  most  notable  i 
on  the  clergy  are  the  short  story  'Dei  fc 
-Iter  novel 
drcas  Vu*t>  (ib.  190 
three  best  plays,  which  arc  very  popular  i 

',  are  Die  Lokalbahn,1  *  ci 
(19Q2);  'Moral,'  corned)  (1909),  and  M 
jena.1  a  popular  tragedy  ('V. .:. 

■  ■    its    thi  me    ■■■ 
ciencies   of    provincial    life.         1 
pictures  the  officious  bustle  of   eo**iptnc 
iiiii.  i...i.,     who     n..   b 

h    low   morality   of   a 

who  have  joined  a  society  foe 

uplift    in    order    to    lie     the    more    erfec 

■  ...lalena1  a 
Story  of  a  girl's  gradual  'hitting  fruot 
life  that  is  frank  and  unselfish,  and 
therefore,  meets  with  no  di-.ipprm-al  fr 
villagers,  to  one  thai  Is  governed  hymn 
lions  ol"  mi.. 

death.  No  man  has  better  depicted  the 
the  small  peasant  and  country  townsa 
Bavaria  than   has  Thoma. 

Other   works   are    'Agri.'n ... 
seasoi    Karlchen'   (I'AX));  <Witwtsi'  an 

Mcdaillc,'    Comedies    (19011;       llochlctt.' 
stories    (190H;     '(,,„!  h,.,i,:,       r-iceas    « 1' 
■  Die  VVilderer,'  short  story   I  :■■ 
bengeschichten,'  burlesques  of  child  Kfe  r 
25th    l.i-ixi,    1907);_  'Petti    SchtaniU'    (1 


'Tanta   Frieda'    (lik. 

£1908)  !  'Erster  Kinase,'  coated 

■ 
tiber,'    a    novel    (1911);    '  fosef    Filser*  F 
wccrtsel,'  a  satire  1 11 


burlesque    (191 


■  (man   Qa 


Inirlesque    (19 
(Vol  XIX.  N 


Jacob  Umura 

THOMAS.  Saint,  also  called  DID1      i 

(Tomat    bun  !'uirmm.-,    < 

Greek    word    si  unify  big    atwrri") 

Twelve  Apostl 

is  said  to  have  been  a  rntttvt  of 

twin   brother   of  a    tisti 

Diophaues    and    Klioa       Ensehius    inq 

he   was   a  stepbrother  of    I. 

rcal  name  was  Judas     The  scene  in  th 

the   doubts   were    at    . 
that      Thomas      had      expic-sctl      with 
vehemence   a<  the   reuui 

li  tlie  cliief  o(  the  three  occa-i 
is   promiiK  i 
xxiv,  M>  -<■ 

it  fell  to  the  lot  of  Saint  Thomaa  io  pre*.. 
India,    and    tradition    relates 
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Jitiallty  that  he  hesitated  to  travel  there 
resus  appeared  to  him  in  a  vision  and 
d  him  to  go  to  Gondophares,  the  Indo- 
an  King,  who  ruled  over  the  Kabul  Val- 
I  the  Punjab,  and  to  build  him  a  palace. 
Thomas  accordingly  went  to  India, 
inverted  and  baptized  the  King  Gunda- 
or  Gondophares  whose  name  is  known 
ideologists  through  many  inscriptions  and 
.s  reigning  from  a.d.  21  to  52  at  Peshawar 
e  Indus.  Later  traditions  state  that 
is  went  farther  south  and  east  than  the 
>;  founded  the  Church  of  the  Christians 
nt  Thomas  in  Malabar,  and  was  mar- 
on  Mount  Saint  Thomas  near  Madras. 
Christians  of  Saint  Thomas).  In  Cey- 
aint  Thomas  shares  with  Buddha  the 
of  the  footprint  on  Adam's  Peak,  reputed 
on  .his  ascension  into  heaven.  His  re- 
were  transferred  to  Edessa  where 
istom  mentions  his  grave  as  one  of  the 
enuine  tombs  of  the  apostles,  the  other 
being  those  of  Peter,  Paul  and  John, 
ocryphal,  *  Gospel  of  Thomas,*  is  pub- 
in  Teschendorf's  (Evangelia  Apocrypha.* 
cZoological  Mythology*  (1872),  Guher- 
tates  that  in  the  Middle  Ages  the  Ger- 
3f  Westphalia  made  the  ass  the  symbol 
)mas  the  incredulous  apostle  to  apply  to 
elievers  and  for  a  long  time,  even  among 
n  youth,  the  boy  who  was  last  to  enter 
on  Saint  ( Thomas*  day  was  called  the 
nomas."    See  Apocrypha. 

OMAS,  Albert  Ellsworth,  American 
ist :  b.  Chester,  Mass.,  18  Sept.  1872.  He 
raduatcd  at  Brown  University  in  1894, 
ok  his  A.M.  degree  in  1895,  becoming  a 
tpcr  writer  directly  afterward.  He  was 
ed  on  leading  New  York  papers,  in- 
j  the  Tribune,  Post,  Times  and  Sun  be- 
the  years  1895  and  1909,  when  he  be- 
i  dramatic  writer  and  also  published  a 
(Cvnthia's  Rebellion*  (1904).  His  plays 
:  (Her  Husband's  Wife*  (1910);  (The 
e  Fund*  (1911);  'Little  Boy  Blue* 
;   <The  Big  Idea*    (1914),  etc. 

OMAS,  tcVma,  Ambroise  Charles 
French  musical  composer;  b.  Metz,  5 
811;  d.  Paris,  12  Feb.  1896.  He  studied 
Paris  Conservatoire,  and  in  1832  gained 
and  Prix  de  Rome,  which  enabled  him 
tinue  his  studies  in  Italy.  Returning  to 
he  began  to  write  for  the  Opera  Corn- 
is  first  opera  being  (La  double  Echelle* 
Among  his  early  operas  may  be  cited 
Betty*  (1846);  <Le  Caid*  (1849.),  and 
>oufTe;  and  <Lc  Roman  d*  Elvirc*  (1860). 
best  remembered,  however,  by  the  more 
works  of  his  later  years,  (Mignon* 
;  ( Hamlet*  (1868),  and  ( Franchise  de 
*  (1882).  He  was  appointed  professor 
lposition  at  the  Paris  Conservatoire  in 
nd  in  1871  succeeded  Aubcr  as  director, 
on-operatic  works  include  a  (Messe 
elle*  (1857),  a  'Marchc  Religieusc* 
,    cantatas,    and   chamber   music. 

OMAS     AQUINAS.      See     Aquinas, 

iS. 

OMAS,  Arthur  Goring,  English  com- 

b.   Ralton   Park,   Sussex    20  Nov.   1850; 

March   1892.     He  studied  at  Haileybury 

r  and  his  musical  education  was  received 


at  Paris,  and  at  the  Royal  Academy  of  Music. 
His  opera,  (The  Light  of  the  Harem,*  was  given 
with  acceptance  while  he  was  still  a  student  at 
the  academy.  In  1883  his  second  opera  Esmer- 
alda* was  produced  at  Drury  Lane  Theatre  and 
was  warmly  received.  In  1885  followed  <Na- 
deshda*  and  (The  Golden  Web,*  the  latter  being 
completed  by  S.  P.  Waddington  and  produced 
at  Liverpool  in  1893.  Besides  his  operas  he 
composed  (The  Sun  Worshippers,*  a  choral 
ode,  <Out  of  the  Deep,*  and  (The  Swan  and 
the  Skylark,*  both  cantatas,  the  latter  one  be- 
ing finished  by  Sir  C.  V.  Stanford.  He  is  com- 
memorated by  the  Goring  Thomas  scholarship 
at  the  Royal  Academy  of  Music. 

THOMAS,  Augustus,  American  playwright: 
b.  Saint  Louis,  Mo.,  8  Jan.  1859.  He  was  a 
special  writer  and  illustrator  on  Saint  Louis, 
Kansas  City  and  New  York  newspapers,  and 
became  editor  and  proprietor  of  the  Kansas 
City  Mirror  in  1889.  He  soon  left  the  field  of 
journalism  and  became  a  playwright.  He  is 
the  author  of  the  popular  dramas,  Arizona,* 
(In  Mizzoura,*  (The  Burglar,*  (The  Man  Up- 
stairs,* <On  the  Quiet,*  <The  Earl  of  Paw- 
tucket,*  (The  Other  Girl,*  <Mrs.  Leffingwell's 
Boots,*  (The  Education  of  Mr.  Pipp,*  (Jim 
Delancey,*  <The  Embassy  Ball,*  (The  Witch- 
ing Hour,*  (Thc  Harvest  Moon,*  <As  a  Man 
Thinks,*  cIndian  Summer,*  (That  Overcoat,* 
<The  Hoosicr  Doctor,*  <The  Rio  Grande,* 
(The  Copperhead,*  etc.  He  is  a  member  of 
the  American  Academy  of  Arts  and  Letters 
and  of  the  National  Institute  of  Arts  and 
Letters,  of  which  he  became  president  in  1914, 
and  from  which  he  received  a  gold  medal  for 
his  services  to  the  drama.  In  1914  he  received 
the  degree  of  A.M.   from  Williams  College. 

THOMAS,  Becket.    See  Becket,  Thomas. 

THOMAS,  Calvin,  American  college  pro- 
fessor: b.  near  Lapeer,  Mich.,  28  Oct.  1854;  d. 
New  York,  4  Nov.  1919.  He  was  graduated  at 
the  University  of  Michigan  in  1874,  taking  his 
A.B.  degree  the  same  vear  and  the  degree  of 
LL.D.  in  1904.  He  taught  Latin  and  Greek  at 
the  Grand  Rapids  High  School  for  a  while, 
after  which  he  studied  philology  at  Leipzig  in 
1877-78.  Following  this  course  he  devoted  him- 
self to  the  teaching  of  German,  and  was  pro- 
fessor of  that  language  at  Columbia  University. 
He  edited  a  number  of  the  standard  German 
classics  for  school  and  college  use  and  wrote 
extensively  on  philological  subjects  for  edu- 
cational and  literary  publications,  besides  as- 
sisting in  the  compilation  of  the  New 
Standard  Dictionary.  In  1909  he  edited  an 
( Anthology   of   German    literature.* 

THOMAS,  Charles  Spaulding,  American 
lawyer  and  politician:  b.  Darien,  Ga.,  Dec.  6, 
1849.  He  removed  his  family  to  Michigan  in 
his  youth,  and  was  educated  in  the  State  uni- 
versity, taking  his  LL.D.  there  1871.  He  prac- 
tised law  in  Colorado,  and  was  chairman  of 
the  Democratic  national  convention  at  Kansas 
in  1900.  From  1899—1901  he  was  governor  of 
Colorado,  and  in  1913  was  chosen  United 
States  Senator  to  fill  the  unexpired  term  of 
Charles  J.  Hughes,  deceased.  He  was  re- 
elected for  the  term  1915-21. 

THOMAS,  Cyrus,  American  archaeologist 
and  entomologist:  b.  Kingsport,  Tenn.,  ZJ  Julv 
1825;  d.  1910.    He  was  admitted  to  the  bar  in 
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1S51  and  practised  law  for  several  years,  finally 
entering  the  Lutheran  ministry  in  1864.  He 
was  naturalist  on  the  United  States  Geological 
Survey  1S60-74.  and  professor  of  natural 
sciences  in  the  Southern  Illinois  Normal  Uni- 
versity 1874-77.  He  was  State  entomologist  of 
Illinois  1875-82.  and  in  1882  he  became  ethnolo- 
gist in  the  United  States  bureau  of  ethnology 
in  charge  of  mound  explorations.  Of  special 
interest  in  this  latter  line  are  his  *  Study  of 
the  Manuscript  Troano*  (1882);  'Notes  on 
Certain  Mava  and  Mexican  Manuscripts > 
(18W;  < Mound  Exploration >  (1888);  'Pre- 
historic Works  Kast  of  the  Rocky  Mountains' ; 
( Indiana  of  North  America  in  Historic  Times* 
(with  \V.  J.  McGec  1903). 

THOMAS,  Edith  Matilda,  American  poet : 
1).  Chatham.  Ohio.  12  Aug,  1854.  She  was  edu- 
cated at  the  State  Normal  Schcjol.  Geneva. 
Ohio.  Much  of  her  verse  is  distinctly  above 
the  average,  displaying  not  only  very  subtle 
feeling,  hut  great  delicacy  of  expression.  She 
contributed  to  many  periodicals  and  published 
in  book  form  (A  New  Year's  Masque,  etc.* 
(1885);  'The  Round  Year*  (1880);  'Lyrics 
and  Sonnets'  (1887);  'The  Inverted  Torch1 
(18"0);  'Fair  Shadow  Land*  (1893)  ;  'In 
Sunshine  Lamp  (1895);  'In  the  Young 
World'  (1895);  'A  Winter  Swallow  and 
Other  Verse'  (1896);  <Thc  Dancers'  (19(H): 
•Cassia  and  Other  Verse'  (1905);  <Thc  Guest 
at  the  Gate*  (verse.  1909)  ;  <Thc  White  Mes- 
senger1; 'The  blower  from  the  Ashes'   (1915). 

THOMAS,  George  Henry,  American  sol- 
dier: b.  Southampton  County.  Va.,  31 
I uly  1816;  d.  San  Francisco.  Cal..  28  March 
1870.  On  his  father's  side  he  was  of  Welsh 
and  Knglish  ancestry.  His  mother  was  of 
Huguenot  descent.  He  received  this  earl>  tdu- 
cation  at  Southampton  Academy,  near  his  home, 
and  soon  after  his  graduation  was  appointed 
to  a  cadet  ship  at  the  West  Point  Military 
Academy,  by  the  Hon.  John  Y.  Mason,  member 
of  Congress  from  the  Southampton  district. 
He  was  graduated  at  West  Point  in  1840. 
standing  12th  in  a  class  of  42  members.  W.  T. 
Sherman  being  sixth.  He  was  a  thoughtful  and 
industrious  student  at  the  academy,  a  char- 
acteristic that  followed  him  throughout  hi- 
later  military  career.  In  1840  he  was  appointed 
lieutenant  in  the  Third  artillery.  He  served  in 
the  war  against  the  Scminolcs  in  Florida,  ami 
later  in  the  Mexican  War,  and  wa>  b revolted 
captain  and  major  for  meritorious  services  at 
Monterey  and  ltuena  Vista.  He  was  instructor 
at  the  Military  Academy  in  1851  54  In  1S52 
he  \v;i<  united  in  marriage  with  Mi^  France** 
Kellogg  of  Troy,  N  Y  He  w.is  cnnimi^MOUi'd 
major  of  the  Second  cavalry  in  1855,  ami  for 
some  yi  :ir»  *aw  dut>  »-n  the  western  frontier. 
;-m|  enraged  in  campaigning  against  hostile 
Indians 

I  "pull  the  breaking  nut  o'"  the  (  nil  War  he 
rnpi  iti-»ed  tin  c.uw  of  the  1'iiinn.  and  was  ap- 
pnitiird  !  iig.tdier-gi  neral  ot  I'uited  States  \  nl- 
i!'in:>       It   ha^  been   Man  d  that   early  in   ISM. 

illll  MIL.-     tile    |iiT!f  ill    of     su-pi ■!>,■    ;t!ii]     UUf'ertaitltt 

th.it  |iTi"-t!ii|  the  v.ar.  he  w.i-  ■.  .u  "dl-itui  j  in  hi- 
ll.\.ilt\  t"  '!n  .  u\  ri  unn  i-t.  .  i  -  ■  1 1  tJi.!1  I.,  .iiqilii  ■! 
1 '  •  .  :  .  .  ■•  tl-.  Si  «■:!:■■  ■ '..  ..•  in  :  ut  thi- 
j-  ml  !:::-.  .i-  i>  ii'-.:-!\  *h  -v.  ■.  1-.  t!u  fait- 
I  •  i  -<  : ■!■  •'  :■■  I.  -  '  .■  fi  .-.1  In  • '.  \  .ii.  Hi  :  ue.  1  'i.r.t 
aid   «..;■.'■        I-.    Ini:i     l.s/»i.   In    w.h   .^"luiied  to 


the     command     of     General     Patterson,    i 
the    I'uited    States    forces    in    the    \  alley 
Virginia,  but  was  soon  transferred  to  the  * 
ami  was  placed  in  command  of  the  hr«t 
if  the  Union  army  in  Kentucky.    On  lr— .** 
|Sn2.  he  won  the  first  important  victory 
by  the  government  forces  in  the  west  ■ 
defeating     the     Confederates     under     (• 
ZoIlicorTcr,  at  the  battle  of  Mill  Spring!  «H 
in  Kentucky,  and  was  promoted  to  the  rani 
major-general    of    \oluntccrs    and    thanked 
President    Lincoln    in    a    complimentary  ■■> 
At  the  battle  of  Stone  Kixer   (q.\.).  near 
freest  »oro.  his  command  held  the  centre  Oi 
Cnion  line,  where  he  gave  additional  evidc 
of  his  abilities  as  a  commander,  and  of  his 
ing  qualities  as  a  fighter.  At  the  battle  oi'  • 
amauga    (q.v.).    in    September    186J. 
commanded  the  14th  corps  composed  o* 
divisions  of  Rosec rails'  army,  and  at  the  «. 
of  the  engagement  on  20  SeptemUr  he  heW 
left   of   the  general   line,   and    successfully 
sisted    the    repeated    attacks    of    the    C 
crates.    Aliout  noon  the  right  wing  of  the  * 
weakened  by  the  withdrawal  of  troops  to 
tect  Thomas'  left   flank,   gave   way   tie  tore 
assaults  of   Hood  and   Longstreet.     The  i 
of  the  army  was  routed,  but  Thomas  re  for 
his  troops  on  Suodgrass  Hill,  and  with  the 
of  reinforcements  brought  forward  by  Gee 
Gordon      (iranger.     and     other     detachn* 
checked  the  onslaught  of   the   victorious  < 
fed  rates,    repelled    their    repeated    attacks, 
held  the  position  until  nightfall,  when  he  « 
withdrew  his  forces  to  Ross\ille.     His  def 
of   Snodgra^s   Hill   was  one   of   the  mo>t 
matir    events    and    one    of     the    most    de 
struggles  of  the  Civil  War.     He  fairly  woe 
title  of  the  "Rock  of  Chickamauga.*  by  w 
he  is   so  well  known. 

In    the   engagement    of    November    1A6J 
front  of  Chattanooga   (q.\.).  General  "P"" 
forces  stormed  the  heights  of  Missionary 
and    drove    General    Hragg's    army     fro™ 
strong   position   on   the   crest,   gainins   a  c 
plete    victory   over   the    Confederates.      !■ 
campaign  against  Atlanta  (q.v.)  in  1864  Tl 
was    second    in    command    to    General   \i. 
Sherman,  and  ably  co-operated  with  that  ■ 
soldier  in  accomplishing  the  brilliant  sei 
successes  achieved  by  the  Union  army,     n 
<  ieneral  Sherman  left  Atlanta  and  marched  ' 
his  army  through  Georgia  to  the  sea.  Gen 
Thomas  took  command  of  the   Federal  fo 
remaining  in  Georgia,  Alabama  and  T 
and   prepared   to  meet  the   Confederal* 
under  •General    Hood,   then   threatening 
\  anre   into   Tennessee.      General    Thi      » 
h«  sjaii  the  concentration  of  his  force**  -i  J» 
\i!le    (q.v.).     His   troops   under    Schoi 
Stanley    stayed    Hood's    advance    at    n 
Term.,    and    inflicted    terrible    losses 
Ciittfi  derate^,   hut    Hood   soon   appear^* 
Nashville    and    threatened    to    attack 
(iiinral   Thomas  was  now   reinforced  v%  ( 
\     1     Smith's  command   from   Missouri. 
!.i:gi    f-irci:  of  cavalry  under  Gen.  I.  H.  ^ 
Time  was  ncedi  •]  for  equipping  the  ca1       ■■ 
: ■  nt'jani/ing  the  troops.     Severe  winter  - 
hail    'it   in.  and  the  hills  about    Xa 
-■■■.iiid     with     ice    and     sleet  —  thu*    • 
!"<iiitai\    (i]h  i.itions.     Meantime   the  an 
at   Washington  became  impatient  at 


THOMAS 


578 


rdercd  Thomas  to  attack  Hood.  General 
is  explained  and  remonstrated,  and  took 
me  for  preparation.     Orders  were  issued 

relieving  Thomas  from  the  command, 
fore  they  could  be  executed  he  attacked 
s  army  and  gained  one  of  the  most  com- 
ind  brilliant  victories  of  the  war,  routing 
most  dispersing  Hood's  forces.  General 
as,  by  these  results,  fully  vindicated  his 
ent  against  all  criticism,  and  received  the 
;  of  the  President  and  Congress  for  his 
id  victory.  He,  was  also  commissioned 
:>r-gencral  in  the  regular  army, 
the  close  of  the  war  he  was  in  command 

Department  of  the  Cumberland  at  Nash- 
md  was  most  useful  in  reorganizing  and 
ling  the  civil  laws  and  government  in 
ssec  and  the  adjacent  States.  His  high 
al  character,  executive  ability  and  good 
ent  were  instrumental  in  establishing 
and  good  order  throughout  that  section, 
il  Thomas  must  be  credited  with  a  very 
•rder  of  military  ability,  and  a  most  hon- 

place  in  the  history  of  the  Civil  War. 
ide  no  serious  military  mistakes,  and  can 
irgcd  with  no  defeats, 
ter  the   closing  of   the  war  he  was   as- 

to  the  command  of  the  Military  Division 

Pacific,  with  headquarters  at  San  Fran- 
where  he  died.  His  wife  survived  him 
few  years.  They  had  no  children.  Con- 
oppee,  Henry,  (Life  of  General  Thomas* 
York  1893)  ;  Bradford,  Gamaliel,  ( Union 
its>  (Boston  1916);  Van  Home,  T.  B., 
of  Major-General  G.  H.  Thomas *  (New 
1882). 

[OMAS,     George     Housman,     English 
itor   and   engraver:   b.    7   Dec.    1824;    d. 
?ne,  France,  21  July  1868.     He  began  life 
apprentice  to  a  wood  engraver,  and  prac- 
hat  art  in  Paris,  but  gave  the  greater  part 
time   to   book  illustration,  in   which  he 
e  very  proficient.     He  lived  in  the  United 
in  1846-47,  and  made  designs  for  bank- 
After  his  return  to  England  he  became 
nan    on    the    Illustrated    London    News. 
otablc   pictures   arc    (Thc   Queen   Giving 
5  to  Crimean  Heroes, }   and   (The  Queen 
rince  Albert  at  Aldcrshot.* 

[OMAS,    Isaiah,   American   printer   and 
Her:  b.  Boston,  19  Jan.  1749;  d.  Worces- 
April     1831.     He    was    apprenticed    to 
•iah  Fowles,  a  Boston  printer,  with  whom 
iblishcd  the  Massachusetts  Spy,  of  which 
n  became  sole  proprietor.     So  bold  were 
hig  editorials  that  in    1771   he  was  sum- 
to  appear  for  alleged  sedition.     He  rc- 
and  the  attorney-general,  when  ordered 
secutc,   failed   to  obtain  a  bill  of  indict- 
rom  the  grand  jury.     After  participation 
skirmish  at  Lexington,  he  continued  the 
tion  of  the  Spy  at  Worcester,  where  it 
ter  appeared  with  the  exception  of  a  brief 
in  1/76-77.     In   1788  he  opened  a  book- 
i  Boston,  with  branches  in  various  parts 
United   States.     Among  his  publications 
the    Massachusetts    Magazine     (8    vols., 
5)  ;  a  folio  Bible  (1791)  ;  and  several  edi- 
f  Watts'  ( Psalms  and  Hymns. *     He  was 
under    (1.S12),   first   president,  and   most 
patron    of    the    American    Antiquarian 
-.     He  published  a  (  History  of  Printing* 
,    which    contains   much    valuable   mate- 


rial. This  was  reprinted  in  1874  by  the  Anti- 
quarian Society.  Consult  Lincoln,  'History  of 
Worcester*  (1837)  ;  Thomas,  B.  R,  ( Memoir 
of  Isaiah  Thomas*  (Boston  1874) ;  Hill  (in 
Antiquarian  Society  c Transactions.*  Vols.  IX 
and  X,  Worcester  1909). 

THOMAS,  Jesse  Burgess,  American  Bap- 
tist clergyman:  b.  Edwardsville.  111.,  29  July 
1832;  d.  7  June  1915.  He  was  graduated  from 
Kenyon  College  in  1850,  and  practised  law  in 
Chicago  1857-62.  He  was  pastor  of  the  First 
Baptist  Church,  Brooklyn,  1864-69,  of  the 
Michigan  Avenue  Baptist  Church,  Chicago, 
1869-74,  and  from  1874-88  was  pastor  of  the 
First  Church,  San  Francisco.  From  1888  he 
was  professor  of  church  history  at  the  Newton 
Theological  Seminary.  He  published  *Thc  Old 
Bible  and  the  New  Science* ;  cThe  Mould  of 
Doctrine,  *  etc. 

THOMAS,  John,  American  physician  and 
soldier:  b.  Marshfield,  Mass.,  1725;  d.  Chambly, 
province  of  Quebec,  22  June  1776.  He  was 
sent  as  surgeon  to  the  army  in  Nova  Scotia  in 
1746;  was  on  the  medical  staff  of  General  Shir- 
ley's regiment  in  1747;  but  secured  an  appoint- 
ment as  lieutenant  in  1759.  In  1760,  while 
commanding  a  regiment  under  Amherst,  he 
was  engaged  in  operations  against  the  French 
at  Lake  Champlain  and  at  Montreal.  He  was 
a  delegate  to  the  Massachusetts  provincial  con- 
gress 1774-75  and  having,  during  the  Revolution 
raised  a  regiment  of  volunteers,  was  appointed 
brigadier-general.  He  took  part  in  the  siege 
of  Boston;  forced  the  British  to  evacuate  Dor- 
chester; and  participated  in  the  Canadian 
campaign. 

THOMAS,  John  Jacob,  American  writei 
on  agricultural  topics  and  authority  on  horti- 
culture: b.  near  Lake  Cayuga,  1810;  d.  1895. 
He  became  widely  known  for  editorial  work 
and  was  a  recognized  authority  on  farm  topics. 
His  best  known  publication  is  cThe  American 
Fruit  Culturist*  (1845),  the  twenty-first  edition 
of  which  was  reprinted  in  1909.  He  also  is- 
sued a  book  on  (Farm  Implements  and  Ma- 
chinery* (1869)  and  a  work  on  ( Rural  Affairs* 
(9  vols.,  1855—81)  ;  writings  greatly  valued  in 
his  day. 

THOMAS,  Joseph,  American  lexicographer: 
b.  Cayuga  County,' N.  Y.,  23  Sept.  1811;  d. 
Philadelphia,  24  Dec.  1891.  He  was  educated 
at  Rensselaer  Polytechnic  Institute,  Troy, 
N.  Y.,  and  at  Yale,  was  graduated  in  medicine 
at  Philadelphia,  and  engaged  in  practice  there. 
He  was  in  India  in  1857-58,  where  he  made  a 
study  of  Oriental  languages  and  later  spent 
four  months  in  Egypt  in  the  study  of  Arabic. 
He  was  subsequently  professor  of  Latin  and 
Greek  at  Havcrford  College,  Pennsylvania. 
He  was  associate  editor  with  •  Thomas 
Baldwin  of  (A  Pronouncing  Gazetteer* 
(1845),  which  was  revised  and  published 
as  (A  Complete  Pronouncing  Gazetteer  or 
Geographical  Dictionary  of  the  World* 
(1855);  <A  New  and  Complete  Gazetteer 
of  the  United  States*  (1854),  etc.  He 
also  wrote  <A  First  Book  of  Etymology* 
(1851-52);  <Travels  in  Egypt  and  Palestine* 
(1853) ;  <A  Comprehensive  Medical  Dictionary* 
(1864;  rev.  ed.,  1886);  'Universal  Pronounc- 
ing Dictionary  of  Biography  and  Mythology* 
(1870-71 ;  3d  ed.,  rev.,  1905)  ;  and  other  works. 
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THOMAS.  Kempis.  Sec  K*Mi-ts,  Thomas  a 
THOMAS,     Lorenzo,    American    soldier: 

■    !  .   J(,   lie!     I  MM;    d.    Washing- 
■ 
:  1 1 ■ : i l    ill..     I   Olted    Stall  •     Milii.ity    A.    . 

u*ii.    At   the  Msanitttion  of  the  Adjtttan*- 

i    major's 
KFWed    .1-     chic-f    ;il     Staff    of 
(he  army  In  Morula   (W39-40)   .mil  n.   ll 
capacity  on  the  Kafl  oi  General  Butli  i 

In  Ittil  he  became  brigadier- 

general    ...■  tbe  .irmy  and 

tired    from    active    service  in    18h9.     He 

itaad    Secretary    of    Wa«   by    President 

Johnson  in  (868,  but  <ln1  not  take  cmce  besuuc 

of   the   refusal   of   Stanton   to   vacate. 

THOMAS,  Martha  Carey.  American  wo- 
man educatm  and  nnlri  l>.  Htiltiniure.  I'lim. 
_'   |.m.    I  si".    Sh,    ■  -m||   l'i,j- 

graduated    in    1877; 

.null,  ,|  in  I, ,1m-  I  l.ijikiiin  .mil  l.i'ip^in  aii.l  took 
tin-  i'h.D.  decree  at  tbi  Ihuvtfaity  o!  Zurich 
ill    18KA      I  !■      W  ■■:■:■      I    i.-iii    .'t    lYiui-yl- 

vania  and    Brown    Univenlu    have  conferred 

■  in    bet     the    honorary    degree    of    IJ-lt     Sin 

■..li-.h  I-i.iml1.l-  ,n   Uryii   M.iwi   Colk'Kt 

of  which   ihe  wm   chosen  president    in    1895 

She    also    WW    elected    a     trustee    of    Cornell 

I'niversity.      She    has    puMi-hcd    'Sir    Ura."iii 

and   tlK-   i".itxii    Knichi'    (ISS.));    'The    I ..  I  .l  ^ 

lion  oi  Women'    (ivOUl,  and  many  articles  on 

ih.-  higher  edni  at  [Uributad  to 

1  magazines,    Mrs,  Uary  Garret,  a  beoe- 

\l..wr,  left  her  for  educational 

uses  $15,MXlM>. 

THOMAS.   Seth,   American   manufacturer : 

(now   Thomaston).  Conn.. 

I     I)...-.    1S1,,;    .1     ■  .       •       If.-    «a. 

the  son  oi  Seth  Tbomai  (1786 J8»>.  in  whose 

■  iii.i.:iiri    \ias   named   and   who    begail 

the    manufacture    oi    mctal-atovemcnt    clocks. 

,  nbrgi  .I    the  baauwes,   intro- 

iii-  cli.ik-   [hnjiiulioui   tbe  world.    He 

,.  .1  .,11    setrti   Dl   timepieces. 

THOMAS,  Theodore.  American   musician 

:■■■.  d.  Chi- 
cages   111..   -I   J.iti.    1905     Ik    played    the    rioHn 

in    public   at    [lie   an  oi    six   and    when   onlv    10 
trance  in  New  York. 
In   his   ea»ly   Conceit    ami   •■]'■ 

■     i... I  '.Mill    Itiuiy  I.ind,  SontaK,  l.lisi  ami 

Mario.  Dui  -.  1855  69  he  v.,-  asaoctated  with 
Hotcntl  ■  A  Ittfca,    Uergucr    and 

Allium  M.ison  in  successive  seasons  of  cham- 
ber-music concerls.    In    1864.  having  oi 

hi    Ira  which  long  went  under  Ins  name, 

ipl >  concerts  in  New  York. 

These   were    continued,   csccpiiiiu    the    interval 
.  ■      . 

of     Mn-ir.      Willi 

4(i  and  later  tedarged  to  60  piece,,  he  visited 

iln-   large  ■  itii  I  i  I    ih<    Ea» 

concerts   of    both    popnlai    an.)    ■  >•■  :.-n 

Dun  h    foi    iliv    del  i  ■    i  ■  ■■■■  ■!■ 
taste.  With  hu  name  were  ., 

■ 
.    i    character 

III    uniler    Ins    direction    in    I  hi 


1882  ..N.l   1884  and  in  New  York,  in  t 
1962   hr    was   appointed  rem* 
die    Brooklyn    Philh    ■ 
New  York  Philharmonic  Society  «u  u 
he  nas  chos  liosh  [».i.i 

retained  w  made  hu  r 

in  Chicago  atn  i  tbe  p 

nrihcstrj  in     I 

musical  director  of    h 

position       Consult      [I 

Mountain  Garden '   i 

■ 

'II. ..ma. 

Chicagn  1905). 

THOMAS,  Theodore  Geillard.   J 
■ 
Ls.il.    lie  was  educated  al  Ch 

s|ieedily  moving  to  New   York   where  he  KTW 
i;t    Hellene    I 

women  in  The  College  uf  Phruoi 
and    Surgeon? 

Women's   Hi  iting  pfcytacna 

die    Children's    Hospital    and    I 
Hospital   of   lie  i.oklyn       Hi.    was  a  dm 
gynttcologi 

■  i  Gynecologists;  bo  ■ 
the  London  Ohstetri 

lion    in    Ihe    L'niicd    Stale*    and    pnhlith< 
account  of  it  in    1870.    His  work  cm  liw 
eases  of  Women'   (Philadelphia 
-.ix    editions    and    was    p 
modern    languages,    in 

THOMAS,   William   Henry    Griffith 
lish  theologian;  b.  England.  IS 
catcd    at    king's    CoIIcrc.    I.ot.-Sun,    aad   ( 
Churcli.  Oxford,  and   ..  ■ 
the   Church   of   End,,: 
1105    he    was    vicar    of    Saint     I 
principal   of   Wyckliffe   Hall.    O: 
was  appointed  professor  of  Old  Tcxtaittor 
olugy  in  Wyckliffe  College.  Ton 
is    author    of     'Methods    of     ' 
(19(12)  ;   <A  Commentary  on   I 
ITO7  08);     'The     Po> 

'Christianitv   in    Oirist1     (IW 

■    ■ 
ihr     Mim-lrV     (I'M!)  ;     'Til       ! 

Paul'  (1914).  etc 

THOMAS.   William   Widgery,   Ai 

\mhassadoi  :    b     Poi 

graduated  at  licinilcd^^^^^H 
1  ninlifcn 
government  ...I    the   I  titled    - 

-   r  i.W 

lioiuiid  .nil  i.    Uoidi 

war-consul  ir.len 

he  resigned  and  in  the  foBciv 

muted   to  th 

commissioner  of  pubTic  Units 

■  ■    ■  . 
toner  of  immia ration.      In  180 
■,.....    _ 
nists  and  »etili 
era     Main 
Sweden      1 
Uesidciit   ot"    ili 
Norway    and    in     1889-94    am 

1     Uiniwer    I 
letiliarj   to  Sweden  and  Norway.     " 
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lember  of  the  Maine  house  of  representa- 

and  of  the  State  senate  in  1879.    He  is  a 

orator  of   note  and  has   taken  part   in 

celebrations    in    Sweden   and   at   home; 

d  Swedish  participation  in  the  Louisiana 

ase  Exposition  of  1904.    He  has  published 

len  and  the  Swedes*  (2  vols.,  1891) ;  trans- 

of  Victor  Rydbcrg's  'The  Last  Athenian* 

) ,   and  is  corresponding  member  of   the 

Swedish  Academy  for  Literature,   His- 

nd  Antiquities. 

IOMAS,  VV.  Va.,  city,  situated  in  the 
tx  district  of  Tucker  County,  near  the 
its  of  the  Allegheny  Mountains  and  on 
estern  Maryland  Railroad.  Mining  is  the 
industry.  The  local  bank  has  resources 
iting  to  $500,000.  The  value  of  taxable 
*ty  within  the  city  limits  is  $1,000,000. 
ducational  establishments  include  graded 
igh  schools.  The  city  has  a  modern  fire 
ment  with  motor  equipment  and  has  over 
lile  of  brick  pavement.  The  annual  re- 
and  expenses  average  approximately 
).    Pop.  3,500. 

IOMAS,   Gospel   of,   one   of    the   New 

nent  apocryphal  books  written  in  the  early 
f  the  2d  century.  It  treats  of  the  boyhood 
sus  and  represents  him  as  performing 
es ;  it  was  used  by  the  Gnostics,  and 
>ly  in  its  original  form  was  much  more 
ly.  Gnostic  in  doctrine  than  now,  having 
subject  to  an  orthodox  revision.  The 
n  its  present  form  is  fragmentary.  There 
atin  translation  and  a  Syriac  version  with 
h  translation  was  published  in  1875.  See 
rpiiA. 

[OMAS  OF  CELANO,  religious  poet: 
ano  in  the  Abruzzi  about  1200;  d.  about 
He  was  among  the  earliest  followers  of 
Francis  d'Assisi,  and  in  1221  was  warden 
Minorite  houses  of  Worms,  Maycnce  and 
le  and  provincial  of  the  order  for  Gcr- 

Hc  returned  to  Assisi  in  1230.  There 
:h  reason   for  thinking  that  he  was  the 

of  (Dics  Ira,  Dies  Ilia*  (q.v.).  He  also 
the  two  sequences,  (Fregit  Victor  Virtu- 
and  (Sanctitatis  Xova  Signa.*  Consult 
*Dies  Irae,  Hymnus  auf  das  Wcltgericht } 

[OMAS  OF  LONDON.     See  Becket,. 

\S   A. 

:OMAS  THE  RHYMER.  See  Rhymer, 

\s. 

[OMASIUS,  tcWma'ze-oos,  Christian, 
n  philosopher  and  jurist:  b.  Leipzig,  1 
655;  d.  Halle,  Germany,  23  Sept.  1728. 
as  educated  at  Frank  fort-on-the-Oder, 
came  professor  of  law  at  Leipzig  in  1684. 
1  he  substituted  the  German  language  for 
n  his  lectures,  and  in  the  following  year 
shed  a  scientific  magazine  published  in 
n.  The  caustic  wit  with  which  he  criti- 
.'ducational  methods  and  religious  topics 
day,  together  with  his  advance  views,  on 
ry  in  particular,  aroused  a  storm  of  oppo- 
and  he  was  forced  to  leave  Leipzig.  He 
rst  to  Berlin  and  thence  to  Halle  in  1690, 
he  became  one  of  the  founders  of  the 
sity,  in  which  from  \6l)4  until  his  death  he 
ofessor  of  jurisprudence.  He  was  among 
st  to  break  away  from  traditional  ped- 
and    mediaeval    terminology,    introduced 


improved  methods  of  study  into  various  de- 
partments of  learning  and  as  a  jurist  took  a 
firm  stand  against  trial  and  torture  for  witch- 
craft. He  wrote  <History  of  Wisdom  and 
Folly*  (3  vols.,  1693);  (Thoughts  and  Remi- 
niscences* (1723-26),  and  other  important  works. 
Consult  works  concerning  him  by  Luden 
(1805);  Wagner  (Berlin  1872);  Nicoladini 
(ib.  1888);  Kayser  (Hamburg  1900);  also 
White,  A.  D.,  c  Seven  Great  Statesmen  in  the 
Warfare  of  Humanity  with  Unreason*  (New 
York  1910). 

THOMASIUS,  Gottfried,  German  theo- 
logical writer:  b.  Egenhausen,  Wiirttemberg, 
1802;  d.  1875.  He  was  educated  at  Halle  and 
Berlin  and  occupied  the  chair  of  theology  at 
Erlangen  University  from  1842  until  he  died. 
He  is  author  of  Engines*  (1837);  <Christi 
Person  und  Werke*  (1852-61 ;  3d  ed.,  1886-88) ; 
^hristlichen  Dogmengeschichte*  (1874-76;  2d 
ed.,  1886-89)  and  various  similar  works.  Con- 
sult von  Stahlin,  <L6he,  Thomasius,  Harless* 
(Leipzig  1887). 

THOMASTON,  Conn.,  town  in  Litchfield 
County,  on  the  New  York,  New  Haven  and 
Hartford  Railroad,  10  miles  north  of  Water- 
bury  on  the  Naugatuck  River.  It  was  built  up 
by  the  noted  clockmaker,  Seth  Thomas,  who 
removed  there  in  1813  and  established  his  busi- 
ness. The  great  clock  for  Independence  Hall, 
Philadelphia,  was  made  there  in  1876.  The 
town  has  cloak  and  watch  factories,  a  brass 
rolling  mill  and  cutlery  manufactures.  Pop. 
about  4,500. 

THOMASVILLE,  tom'as-vll,  Ga.,  town  and 
.county-scat  of  Thomas  County,  on  the  Atlanta, 
Birmingham  and  Atlantic,  the  Florida  Central 
and  the  Atlantic  Coast  Line  railroads;  about  10 
miles  from  the  Florida  boundary  and  55  miles 
south  of  Albany.  It  is  in  an  agricultural  and 
stock-raising  region.  The  chief  industrial  es- 
tablishments are  cotton  compresses,  cigar  fac- 
tories and  creameries.  There  is  a  large  trade 
in  cotton,  pine,  tobacco,  wool,  fruit,  vegetables 
and  grain.  A  branch  of  the  State  University, 
called  the  South  Georgia  Agricultural  and  Me- 
chanical College,  is  located  here.  Other  edu- 
cational institutions  are  the  Young's  College 
for  Women,  founded  in  1869,  opened  in  1871 ; 
the  Vashti  Industrial  School  for  girls,  sup- 
ported by  the  Women's  Home  Missionary  So- 
ciety of  the  Methodist  Episcopal  Church,  South ; 
a  normal  school  for  negroes;  the  graded 
schools  and  a  public  library.  Thomasville  was 
settled  in  the  19th  century  and  received  its  pres- 
ent charter  in  1889.    Pop.  6,727. 

THOMASVILLE,  N.  C,  city  in  Davison 
County  on  the  Southern  and  the  Carolina  and 
Yadkin  railroads,  22  miles  southeast  of  Greens- 
boro. A  Baptist  orphanage  is  located  here. 
The  city  has  cotton  mills,  machine  shops  and 
furniture  and  woodworking  factories  and  is 
growing.    Pop.  about  4,000. 

THOMISM,  td'mlzm,  one  of  the  two  great 
schools  of  scholasticism,  the  other  being  Scotism 
(q.v.).  It  derived  its  name  from  its  founder. 
Saint  Thomas  Aquinas,  the  great  Dominican 
doctor;  while  Thomism  and  Scotism  are  both 
scholastic  in  their  fundamentals  they  differ  in 
various  conclusions  and  corollaries  chiefly  as 
follows:  (1)  on  the  nature  of  universals;  (2) 
the  principle  of  individuation;  (3)  the  manner 
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in  which  grace  acts  on  the  human  will;  (4) 
the  proof  of  immortality  of  the  soul;  (5)  free- 
dom from  original  sin  in  the  case  of  the  mother 
of  Christ;  (o)  the  effects  of  the  merits  of  the 
Incarnation;  (7)  certain  points  on  the  mode  of 
the  cflicacy  of  the  sacraments;  (8)  whether  an 
action  may  be  morally  indifferent;  (9)  on  the 
question  of  toleration.    Sec  AyriNAS,  Thomas. 

THOMPSON,  Augustus  Charles,  Amer- 
ican Congregational  clergyman :  b.  Goshen, 
Conn.,  30  April  1812;  d.  1901.  He  was  edu- 
cate, d  at  Yale  University,  at  Hartford  Theologi- 
cal Seminary  and  at  the  University  of  Berlin. 
His  ordination  as  a  Congregational  pastor  at 
Koxbury,  Mass.,  took  place  27  July  1842.  With 
the  Rev.  Dr.  Kufus  Anderson  he  visited  India 
in  1854  with  a  deputation  from  the  American 
Hoard  of  Missions  and  was  delegate  to  the 
London  Missionary  Conference  in  1878.  He 
lectured  on  Foreign  Missions  at  Andover  Theo- 
logical Seminary  (1877-80),  at  Boston  Univer- 
sity (1882)^  and  at  Hartford  Theological  Sem- 
inary (1885-86).  He  is  author  of  numerous 
memorials  including  those  of  Mrs.  A.  J.  Waters 
(1854);  H.  M.  Mill  (1856)  and  Rev.  Dr.  An- 
derson (1880).  His  larger  publications  include 
'Moravian  Missions'  (1882);  'Foreign  Mis- 
sions' (1889);  < Protestant  Missions'  (1894), 
and  /The  Eliot  Memorial1  (1900).  He  also 
published  translations  in  the  Marathi  and  Tamil 
tongues. 

THOMPSON,  Benjamin,  Count  Rum  ford, 
American  physicist :  1>.  Xorth  Wobum,  Mass., 
26  March  1753;  d.  Auteuil,  near  l'aris,  21  Aug. 
1814.  He  entered  a  Salem  counting-house  in 
1760,  lati  r  was  made  major  of  New  Hamp- 
shire militia  by  the  English  governor,  Went- 
worth,  but,  charged  with  being  a  Tory,  tied  to 
Boston,  where  he  was  associated  with  the 
British  officers.  He  went  to  England  in  1776  as 
bearer  of  certain  dispatches,  and  as  a  reward 
for  his  services  obtained  a  situation  in  the  For- 
eign Office  under  I«ord  (icorge  Germain.  He 
became  1'ndcr-Secn.tary  for  the  Colonies  in 
1780,  and  was  shortly  afterward  appointed  lieu- 
tenant-colonel of  the  King's  American  dra- 
goons. Returning  to  England  in  1783,  he 
retired  on  half -pay.  In  1784  he  was  knighted 
and  went  to  the  Continent.  Through  the  rec- 
ommendation of  the  Prince  of  Zwciliruckcn 
(afterward  king  of  Bavaria)  he  entered  into  the 
service  of  the  reigning  elector-palatine  and 
Duke  of  Bavaria,  where  he  ctlectcd  many  im- 
portant and  useful  reforms  in  both  the  civil  and 
military  departments  of  the  state,  the  latter  of 
which  he  practically  reorganized.  As  the  re- 
ward of  hi*  success  he  received  from  the  sov- 
ereign of  Havana  various  orders  of  knight- 
hood, was  made  a  lieuit  -nam-gencral  and  created 
count  of  the  Holy  Roman  Empire,  choosing  the 
title  Count  Rum  ford  from  the  name  of  his 
wife's  native  town  (now  <  'uncord,  V  H.)  He 
leM  Bavaria  in  !7°o.  ami  returned  to  England, 
when-  In-  eiuphiyed  himself  in  making  experi- 
ments on  tin  nature  and  application  of  hi  at 
and  on  <>;hei  subjects  of  economical  and  phtl- 
•  iMiphicii  it-earch  Hi  clearly  recogni/i  <1  that 
be.it  i"  a  inudt  oi  motion,  and  that  bv  a  given 
.'.mor.'it  n|  nnvlKitiu-.il  work  a  definite  amount 
i«!  hi.r  m.'V  :e  ptinlucrd  Aiming  the  objects 
uii:ih  i  ng.igi  il  hi*-  ,ilt<  ntion  was  the  si;(rib  for 
a  rtiuriK  wir  -nn-kv  chiuuiexs,  winch  at  that 
lime    lomicd   nm    of    the  griaiisi    nuisance-   in 


the  country;  and  he  succeeded  in  discoveriaf 
the  principles  upon  which  fireplaces  and  chim- 
neys have  since  been  constructed.  He  hkcviic 
suggested  the  plan  and  assisted  in  the  ioanfa- 
lion  of  the  Royal  Institution,  which  led  to  ouVr 
establishments  of  a  similar  description  In  14M 
he  removed  to  Paris,  where  he  took  up  hit  resi- 
dence; and,  his  wife  being  dead,  he  married 
the  widow  of  the  celebrated  Lavoisier;  tint  the 
union  proved  unfortunate  and  a  separation  ere 
long  took  place.  Count  Rumford  ihcn  retired 
to  a  country  house  at  Auteuil.  about  tour  miles 
from  Paris,  and  there  devoted  his  time  to  the 
embellishment  of  his  domain  and  to  the  cultiva- 
tion of  chemistry  and  experimental  philosophy 
His  investigations  respecting  the  strength  of 
materials  and  the  force  of  gunpowder  ltd  M 
considerable  improvements  in  artillery,  and  he 
also  made  discoveries  in  connection  with  I:gkt 
and  illumination.  Count  Hum  ford  was  by  do 
means  a  man  of  extensive  learning,  hut  he  was 
familiar  with  the  discoveries  and  improvemeu* 
of  contemporary  science,  and  the  in  dust  n  and 
perseverance  with  which  he  pur>uid  his  in- 
quiries enabled  him  to  make  some  considerable 
additions  to  the  knowledge  of  chemistry  and 
practical  philosophy.  He  was  the  foundtr  and 
first  recipient  of  the  Rumford  medal  of  4k 
Royal  Society,  and  also  founder  of  the  Rum- 
ford medal  of  the  American  Academy  of  Arts 
and  Sciences,  and  of  the  Rumford  professor- 
ship in  Harvard  University.  His  complete 
works,  with  a  memoir  by  (icorge  K.  Ellis,  men? 
published  by  the  American  Academy  of  Am 
and  Sciences  (Boston  1870-75).  Consult  aho 
Slosson,  E.  E.,  in  'Leading  American  Mfn  o: 
Science »  (ed.  by  I).  S.  Jordan,  New  York  1910) 
THOMPSON,  Charles  Miner.  America. 
tditor  and  author:  b.  Montpelier,  Vt..  24  March 
1K64.  Following  his  graduation  from  Han  aid 
in  1886  he  became  literary  editor  of  the  Bottom 
Advertiser  (1887-90);  associate  editor  of  the 
Youth's  Companion  (1890-1911)  and  later  a 
part  owner  and  the  editor  of  that  journal  He 
is  noted  as  a  writer  of  stories  for  hoys.  Hb 
publications  include  'The  Nimble  Dollar1 
MS<)5);  'The  Calico  Cat*  (1008)  ;  'An  Arm 
Mule'  d<>10). 

THOMPSON,  Daniel  Greenleaf,  America* 

lawyer,  psychological  and  sociological  writer: 
b  MontpHier,  Vt..  9  Fch.  1850;  d.  New  York, 
10  July  18<>7.  He  was  graduated  from  Am- 
herst jmd  was  admitted  to  the  bar  in  New  York 
in  1X7 J  but  dr voted  himself  chiefly  to  socioJogi- 
cal  work.  Amherst  conferred  on  him  the  PkD. 
degree  in  18V4.  He  became  noted  as' a  contro* 
virsial  writer  and  is  known  chieflv  for  'A  Sys- 
tem of  Psychology'  (2  vols..  1884)  ;  <ReIiffio» 
Sentiments  of  the  Human  Mind1  (1888);  'Se- 
rial Progress  (1889);  'The  Philosophy  of 
luiion  in  Literature*  (1890).  and  'Pontics  ■ 
a  1  )i -mocracy'  (1893).  The  latter  puUicatJoi 
u;i>  translated  into  the  Dutch  language. 

THOMPSON,    Daniel    Pierce,    Ameriov 

.iiitlmr,  bcturiT.  lawyer  and  politician:  ft 
« "harlcsiown.  Mass.,  1  Oct  l7°o;  i  Afontpi 
\  t  .  'i  June  ltfi8.  He  was  educated  at  Mil, 
:>utv  <  "nllrire,  where  he  was  graduated  in  II 
fb  hruan  life  as  a  private  tutor  in  Ylifi_ 
where  hi-  studied  law  and  was  admitted  to  nW 
•>.<r  in  bsJ.S.  Hi-  settled  in  Montpelier  the  :«*• 
lnuiiiij  year,  held  various  judicial  omevs  tram 
ib.u   time  to  1835  whin  he  was  authorized  ftf 
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lature  to  compile  the  laws  01  Vermont 
24  to  1834  (1835)  and  was  elected  sec- 
E  state  (1853-55).  He  edited  the  Green 
n  Freeman  (1849-56)  and  proved  a  vol- 
writer.  His  publications  include  (The 
es  of  Timothy  Peacock,  Esq.*  (1835), 
on  the  Anti-Masonic  agitation;  cMay 
>r  the  Money  Diggers*  (1835),  a  prize 
terward  reprinted  in  London;  (The 
[ountain  Bovs*   (1840);  <The  Rangers> 

(Tales  of  the  Green  Mountains) 
(Gant  Gurley  or  the  Trapper  of  Lake 
**  (1857);  (The  Doomed  Chief* 
founded  on  the  story  of  King  Philip, 
r  tales  based  on  Revolutionary  stories. 

an    unfinished    novel,    (The    Honest 

•MPSON,  David,  Canadian  explorer: 
»n,  30  April  1770;  d.  Longucuil,  16  Feb. 
le  was  educated  at  Christ  Hospital 
nd  at  Oxford.  When  but  19  he  came 
ica  and  took  service  with  the  Hudson 
npany  in  1789,  beginning  work  as  an 
in  the  Great  Lakes  country.  In  1798 
vercd  Turtle  Lake,  one  of  the  sources 
ississippi ;  in  1807  he  crossed  the  Rocky 
is  and  explored  the  Columbia  River. 
16-26  he  was  surveying  for  the  Cana- 
ted  States  Boundary  Commission.  His 
work  aside  from  his  surveys  was  a 
the  Canadian  Northwest  made  in  1814. 
years  of  his  life  were  spent  near  Lon- 
here  he  died. 

MPSON,  Denman,  American  actor: 
3irard,  Pa.,  1833;  d.  1911.  His  youth 
;ed  in  Swanzy,  N.  H.,  and  he  made  his 
Lowell,  Mass.,  in  1852  in  the  <  French 
which  he  played  a  small  part..  His 
was  made  in  <  Joshua  Whitcomb*  in 
d  his  greatest  popularity  won  in  the 
mestead,*  in  which  he  introduced  again 
acter  of  (<Josh  Whitcomb"  in  country 
is  had  a  run  of  four  seasons  in  New 
Dne  and  its  success  caused  Thompson 
he  country.  Consult  McKay  and  Win- 
amous  American  Actors  of  Today) 
ork  1896). 

MPSON,  Sir  Edward  Maunde,  Eng- 
eographist    and    bibliographer:    b.    Ja- 
May  1840.    He  was  educated  at  Rugby 
/ersity  College,  Oxford,  was  appointed 
in  the  British  Museum  in  1861,  assist- 
?r    of    manuscripts    in    1871,    in    1878 
•f   manuscripts   and   Egerton  librarian, 
tn    1888   until    1909   he    was    principal 
and  secretary.    In  1898  his  official  title 
rvant    of    the    British    Museum    was 
to  director  and  principal  librarian.    He 
dars  reader  in  bibliography,  Cambridge 
;  1905-06).     He  was  knighted  in  1895. 
*  Rolls  Scries >  he  has  edited  ( Chroni- 
ca?,   1328-1388>     (1874);     <Chronicon 
le  Baker  de  Swynebroke*    (1889),  and 
urimuth  Continuatio  Chronicorum>  to- 
ith    ( Robertas  de  Avesbury  de  Gestis 
ms  Regis  Edwardi  Tcrtii*   (1889);  for 
iden    Society,    *  Letters    of    Humphrey 
;*    (1875)   and   Correspondence  of  the 
)f    Hatton*    (1878);    for   the   Hakluyt 
( Diary    of    Richard    Cocks   in   Japan* 
for   the    Royal    Society  of   Literature, 
on  Ada?  de  Usk*    (1876)  ;  and  for  the 
Society,  with  Sir   R.  C  Jebb,  a  fac- 
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simile  of  the  (Laurentian  Sophocles >  (1885).  In 
1893  appeared  his  ( Handbook  of  Greek  and 
Latin  Palaeography.*  He  has  also  written  (An' 
Introduction  to  Greek  and  Latin  Paloeography* 
(1912);  <Shakespeare  Handwriting>  (1916). 

THOMPSON,  Elizabeth  Rowell,  Ameri- 
can philanthropist:  b.  Lyndon,  Vt.f  21  Feb. 
1821 ;  d.  Littleton,  N.  H.,  20  July  1899.  She 
was  married  to  Thomas  Thompson,  a  Boston 
millionaire,  in  1845,  and  during  his  life  engaged 
with  him  in  philanthropic  work.  On  his  death 
in  1869  she  inherited  the  entire  income  from 
his  estate,  and  continued  her  charitable  labors. 
She  was  an  advocate  of  temperance  reform, 
wrote  a  tract,  ( Figures  of  Hell,*  which  was 
widely  read,  and  contributed  large  sums  for  the 
furtherance  of  the  cause.  She  gave  $10,000  for 
an  investigation  of  yellow  fever  in  the  South, 
and  purchased  and  presented  to  Congress  Car- 
penter's painting,  ( Signing  of  the  Emancipation 
Proclamation  by  President  Lincoln  in  the  Pres- 
ence of  his  Cabinet.*  She  invested  more  than 
$100,000  in  establishing  heads  of  families  in 
business,  founded  the  town  of  Long  Mont, 
Kan.,  and  gave  to  each  colonist  640  acres  of 
land  and  $300.  She  contributed  to  the  purchase 
of  the  Vassar  College  telescope,  and  was  a 
generous  benefactor  of  the  American  Associa- 
tion for  the  Advancement  of  Science,  of  which 
she  was  made  the  first  patron.  She  was  stricken 
with  paralysis  in  1888  and  was  afterward  unable 
to  continue  her  philanthropic  work.  In  1891  she 
was  pronounced  insane  by  a  Kansas  City  jury, 
and  a  curator  was  appointed  to  the  charge  of 
her  property  in  Missouri.  She  left  an  estate 
appraised  at  $400,000  with  no  public  bequests. 

THOMPSON,  Francis.  English  poet:  b. 
Ashton,  Lancashire,  1860;  d.  London,  13  Nov. 
1907.  He  was  the  son  of  a  Lancashire  phy- 
sician, was  educated  at  Ushaw  Roman  Catholic 
College,  near  Durham,  and  studied  medicine  at 
Owens  College,  Manchester.  He  took  no  in- 
terest in  medicine,  and  turning  his  attention  to 
literary  work  he  went  to  London.  Here  after 
a  struggle  with  poverty  and  hardship  for  some 
five  years  his  work  was  brought  to  the  attention 
of  Alice  Meynell  (q.v.)  through  whose  assist- 
ance and  that  of  her  husband,  Wilfred  Meynell, 
Thompson  soon  achieved  reputation  as  a  poet, 
and  his  fame  steadily  increased.  Truly  an 
ascetic,  he  stood  alone  among  contemporary 
poets  both  for  purity  of  thought  and  beauty  of 
expression.  He  contributed  to  the  critical  re- 
views and  published  'Poems*  (1893);  lister 
Songs*  (1895),  and  <New  Poems>  (1897).  Of 
his  prose  works,  published  posthumously,  may 
be  mentioned  (Life  of  Saint  Ignatius  Loyola* 
(1909)  ;  <A  Renegade  Poet,  and  Other  Essays* 
(1910);  <Life  of  John  Baptist  de  la  Galle* 
(1911).  Consult  his  'Works*  (3  vols..  New 
York  1913);  also  Beacock,  G.  A.,  ( Francis 
Thompson*  (Marburg  1912) ;  Meynell,  E., 
(Life  of  Francis  Thompson*  (New  York  1913); 
Rooker,  K,  <  Francis  Thompson*  (London 
1913). 

THOMPSON. -George,  English  reformer: 
b.  Liverpool,  England,  18  June  1804;  d.  7  Oct. 
1878.  He  acquired  notoriety  during  the  anti- 
slavery  agitation  by  lecturing  in  the  British 
Colonies.  His  subsequent  tour  in  the  United 
States  produced  great  excitement  and  caused 
President  Jackson  to  denounce  him  in  a  mes- 
sage to  Congress.    He  was  a  friend  of  Garri- 
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son,    W'hitlirr   anil    others    in    [he    uti 

movement    and    vi-Hcl    America    several    Hon 

Hi*  influence  aidrd  materially  in  prevcnliiig  the 

South  by  Great   Britain  dnr- 

itlB   the  Civil   War,     He  also  look  a  prominent 

pan    in    the   Ann-corn    Law    League    and    the 

British   India  Association  to  secure  better  gov 

ior    India ;    was    a    member    of    the 

Brinsli   Parliamentary  Reform  Association,  and 

;   of  Parliament  1847-52. 

THOMPSON.    Sir    Henry,    Ktiglish    sur- 

G.u  I.  Krarn1mgh;,tn.  Suffolk,  6  Aug,  1820;  d. 
nrjon,  IS  April  [90*.  He  wit  etam/mi  ..i 
London,  and  was  awarded 
the  [ackscniaii  pri/e  in  18S2  for  an  essay  on 
'The  Pathology  and  Treatment  of  Stricture  of 
the  Urethra.'  and  again  in  I  Still  tor  M  i 
'The  Healthy  and  Morbid  Anatomy  of  (he 
PmM.it.-  Gland.*  to  1BS3  bt  became  assistant 
surgeon  to  University  College  Hospital,  sur- 
geon 10  years  later,  professor  of  clinical  m» 
166,  and  coo«*fing  rarnoa  m  1847  In 
■ .  bongy  and  Mmn 
to  the  Royal  College  of  Surgeons.  He  received 
numerous  honors  from  foreign  countries,  was 
knighted  in  1867,  and  created  a  baronet  in  1899. 
His  works  treat  mostly  of  the  urinary  organs 
and  their  diseases,  of  cremation,  and  of  diet. 
Among  them  may  be  mentioned  'Clinical  Lec- 
tures on  Phftmit  of  the  Urinary  Organs'  (Mb 
ed.  IK8S);  'The  Preventive  Treatment  of  Cal- 
culus Disease1  (1888);  'Tumors  of  (he  Blad- 
der' (1884)  ;  'Cremation,  or  the  Treatment  of 
i;  'Modern  Crema- 
tion. IuHiMory  and  Practice1  (4th  ed,  1901), 

in  which  he  advocates  the  substitution  of  crema- 
tion for  the  present  method  of  sepulture:  'On 
Food  and  treading*  (11th  cd„  1901),  He  was 
nrtiil  ol  note,  ■  pupil  of  Alma  Tadcma 
-.  and  exhibited  pictures  at  the  Royal 
Academy,  the  Salon  and  elsewhere. 

THOMPSON.  Jacob.  American  politician: 
h  Caiwell  Couiitv,  \.  C.  l.i  Mav  1811);  d.  Mem- 
phis, T.„T,  .  >4  M.uvb  1885.  He  was  graduated 
at  the  University  of  North  Carolina  in  1831, 
admitted  to  the  bar  in   1834  and  tWljll  fl  in  law 

fractice   in   Chickasaw    Conmy.   Miss,,   in    18.15. 
le  wa<  I  jreaa  in  1839-51.  and 

opposed  the  Compromise  of  1850  as  not  suffi- 
ciently favorable  to  the  South  He  was  appointed 
Secretary  of  the  Interior  hv  President  But  batten 
Uld  in  December  1560,  while  Still  hold- 
ing that  office,  be  was  appointed  a  commissioner 
it.-itn  Hlaifenpoi  i"  Ufgt  upon  North  Carolina 
the  adi  ■!■  ■■    l  -I'iinanrc.     In  Janu- 

ary 1861  he  resigned  from  the  Cnbtnct  in  ccin- 

■ 
in  muting  rohrfOrccmMti  loKort  Sumpter,  which 
he  declared  to  be  a  violation  of  an  ni.  ' 
in*  vritfa  the  Cabinet  that  ihr  order  should  not 
lie   given    without    the  knowledge   of   that    bodv. 

He  look  an  active  part  in  the  MbaejttKni  seces- 
sion movement,  was  governor  of  Mississippi  in 
1862-64  and  later   served  as  aide   to   General 
ird  uid  iasMdoi^gonenl  for  the  De- 

ol   Mi--i.-i[iin.     He  w.i-  Confederate 

,,I     the    pi. i 

prisoners  at  Camp  Do«glM  near  that  city.     He 
was  accused  of  being  ibe  initiator  of  plots  to 

burn  van...  ..•      ,.f   cuitinliois 

in  the  assassin  a  i  iou  of   President   Lincoln       \ 
price  was   put   upon   his   head   and  he   fled   to 


Europe     He  returned  to  the  United  Sunn  t 

WSJ  HOI  brnuyht  to  (rial. 

THOMPSON,  Jamea    Maurice,  Am* 
author:   h    I 

Feb.   1901      He  wit   educated   in  Gmrn. 
i  itc  army  dnrmt  met 
War.    Afierv  i    diamaM 

tised  law  and  civil  engineering  at  Cra* 

villr.      I  hit-door   life   was  his  (uuuan.  ituf 
1885  t,,    1880  he   wan  Stair   «'    'I 
and  chief  of  the  Department  of  Natural  V 
In   IBM)  he  joined   the   staff  of   the  Net 
Independent.     His   book*   are   the   reew 
observations   of    a    natore-lovcf    rather   l 
•dentist,   the  product   of   his   trip*   to  t 
and  swamp   regions  of   Florida   and  I 
and   to  the   hills   of   Alabama,    hliaarM 
Georgia.      He    was   expert    with    the  l_ 
arrow,  with  which  he  hunted  i  , 
He  wrote  'The  Witchery  of    V 
•His  Second  Campaign'   (1882.  ; 
Bird  Motes'  (1885);  'The  Boy*  flock  of 
(1886);    'Sylvan    Secrets'     (1887);    'Pm 
(1892):  'The  Ocala  Boy  (Iff*):  'MyV 
Garden'    (l'W»;    'Alice    of    Old    Von 
(1900).  ■ 

THOMPSON,  St*  John  David  ft 
Canadian  jurist  and  for  note 
the   Dominion:   b    Hal 
Windsor,   England.   12   Dec     IS 
who  had  come   from   Water  ford,   Ire 
the   office   of   queen's   prit-.ier      Tbmnm 
educated  at   the   common   school.   Halt 
was  called  to  the  bar  in  th-t 

Roman    Catholic   Church   i 
After  holding  several  municipal  uraooa.  _ 
elected  to  the  NdVH  S< 

i      111-  meetM  at  the  bar 
him  the  dignity  of  queen's  rnunscl  in     — 
was  attorney -genera  I   in    1878   and   : 
the  province  in  187'"'.     Alter  the  defeat 
government  in  the  same  year   TKrapsec 
made  a  judge  of  the  Supreme 

ed  (o  m 
portfolio  of  Ministi  r  of 
Macdonald  ■  I  ahtnet    (18SS),  rmenng  f 
minion   Parliament  as  member   for  Aw 

tutgui thing  himself  b)   I. 

In  1W7  " 

of    the    corrun 
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journalist  and  poet: 
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30  Oct.  1873.  He  was  graduated  from 
ersity  of  Virginia  in  1844;  practised 
ichmond  in  1847,  but  soon  entered  on 
r  career  and  for  12  years  edited  the 

Literary  Messenger  to  which  Donald 
lell  contributed  his  Reveries  of  a 
.*      Ill   health   caused  his   removal  to 

Ga.,  where  in  1859  he  edited  the  Field 
side  magazine.  Driven  to  London  by 
f  the  Civil  War  he  actively  defended 
federacy  in  contributions  to  English 
s.  At  the  close  of  the  war  he  returned 
ca  and  became  editor  of  the  New  York 

Post.  He  was  author  of  several 
hich  were  popular  at  the  time. 

MPSON,  Joseph  Parrish,  American 
n  and  Oriental  scholar:  b.  Philadelphia, 
819;  d.  Berlin,  Germany,  20  Sept.  1879. 
graduated  at  Yale  1838,  studied  the- 
Andover  and  Yale  seminaries  (1839- 
was  ordained  Congregational  minister 
r   year.     He   became    pastor   in    New 
184045) ;  New  York,  Broadway  Taber- 
545-71).    He  lectured  on  Egyptology  at 
in  1871.    In  1872  he  assisted  in  estab- 
he  Independent;  Harvard  gave  him  the 
f  D.D.  in  1856;  The  University  of  New 
e  degree  of   Ph.D.   in   1857.     He  pur- 
Oriental   studies  in  Berlin   (1872-79) 
there.    He  published  several  memoirs, 
j  those  of  Timothy  Dwtght  and  David 
Jso  ( Lectures  to  Young  Men*   (1846) ; 
>ast  and  Present )  (1856)  ;  ( Genesis  and 
•    (1869);    '  Church  and   State   in   the 
States*   (1874);  'The  United  States  as 
i*    (1877);   (The  Workman:  His 'False 
True  Friends  >    (1879).     His  political 
al  essays  were  collected  and  published 
ic    title    of    ' American    Comments   on 
n  Questions*   (1884). 

►MPSON,  Launt,  American  sculptor: 
,-leix,  Ireland,  8  Feb.  1833;  d.  Middle- 
.  Y.,  26  Sept.  1894.  He  arrived  in  the 
States  1847,  and  began  his  study  of 
;  under  Erastus  Dow  Palmer  in  Albany. 

he  removed  to  New  York  where  he 
t  studio ;  he  became  an  associate  of  the 
»r  of  Design  in  1859;  an  academician  in 
1  vice-president  in  1874.  He  traveled 
ely,  visiting  Rome  (1867-68)  ;  and  being 

Italy   (1875-87),  residing  the  greater 

the  time  in  Florence.  His  works  in- 
Elainc*  (a  bust);  (Morning  Glory5 
tllion),  and  portrait  of  Gen.  John  A. 
itues  of  Napoleon  (Metropolitan  Mu- 
•Jew  York  1867)  ;  Abraham  Picrson 
$74)  and  of  Winficld  Scott  (  Washing- 
C.)  ;    portrait    busts    of    William    C. 

Edwin  Booth  as  Hamlet,  Charles  L. 
etc. 

)MPSON,    Mortimer    M.,    American 

>t  and  humorist :  b.  Riga,  N.  Y.,  2  Sept. 

New   York,   25  June   1875.     He  was 

at    the   University   of   Michigan,  was 

lie  connected  with  the  stage,  settled  in 

Drk   in    1852   and   shortly   after   began 

there   for  the  press.     He  subsequently 

i  popular  lecturer  and  continued  humor- 

tributions    to    the    weekly    newspapers. 

>ks,   written    under    the   pseudonym   of 

Philander    Doesticks,    P.B.»    («Queer 

Philander   Doesticks,  Perfect  Brick*), 

( Doesticks  — What    he    Says*    (1855); 


'Plu-ri-bus-tah>  (1856),  a  travesty  of  Long- 
fellow's <Hiawatha>;  'Nothing  to  Say*  (1857), 
and  others. 

THOMPSON,  Richard  Wigginton,  Ameri- 
can lawyer:  b.  Culpeper  County,  Va.,  9  June 
1809;  d.  Terre  Haute,  Ind,  9  Feb.  1900.  He 
was  admitted  to  the  bar  of  Lawrence  County, 
Ind..,  in  1834.  He  served  in  both  houses  of  the 
State  legislature,  and  in  1840  was  elected  to 
Congress.  He  declined  an  appointment  as 
Minister  to  Austria  in  1849,  and  later  the  post 
of  solicitor-general  of  the  Land  Office,  which 
President  Fillmore  offered  him.  In  1867  he 
became  judge  of  the  Fifth  Indiana  Circuit 
Court,  and  in  1877-81  was  Secretary  of  the 
Navy.  He  resigned  this  post  before  the  com- 
pletion of  his  term  in  order  to  become  chair- 
man of  the  American  committee  of  the  Panama 
Canal  Company.  He  published  'The  Papacy 
and  the  Civil  Power>  (1877);  'History  of  the 
Protective  Tariff*  (1888);  'Footprints  of  the 
Jesuits*  (1894)  and  'Recollections  of  Sixteen 
Presidents,  from  Washington  to  Lincoln*  (1894). 

THOMPSON,  Robert  Ellis,  American 
educator:  b.  near  Lurgan,  Ireland,  5  April  1844. 
He  was  graduated  at  the  University  of  Penn- 
sylvania in  1865  and  from  1868  to  1892  held 
successively  in  that  institution  professorships  in 
Latin  and  mathematics,  social  science,  history 
and  English  literature.  He  has  held  lecture- 
ships at  Harvard,  Yale  and  Princeton  Theologi- 
cal Seminary,  and  has  contributed  editorially  to 
the  Penn  Monthly,  the  American,  the  Irish 
World  and  the  Sundax  School  Times.  In  1874 
he  was  ordained  to  the  Presbyterian  ministry. 
Since  1894  he  has  been  principal  of  the  Cen- 
tral High  School  of  Philadelphia.  His  oublica- 
iions  include  'Social  Science  and  National 
Economy*  (1875);  'De  Civitate  Dei* ;  'The 
Divine  Order  of  Human  Society*  (1891),  being 
his  Stone  lectures  at  Princeton;  'History  of 
the  Presbyterian  Churches  of  America*  (1895)  ; 
'Protection  to  Home  Industry*  (1885),  being 
his  Harvard  lectures;  'The  Hand  of  God  in 
American  History>  (1902);  'The  Historic 
Episcopate*  (1910)  and  'The  History  of  the 
Dwelling  House  and  its  Future*  (1914).  He 
has  edited  Duffield's  'Latin  Hymn-writers  and 
Their  Hymns*  (1889);  'Political  Economy  for 
High  Schools*  (1895)  ;  'The  Apostles  as  Every- 
day Men>   (1912). 

THOMPSON,  Silvanus  Phillips,  English 
physicist  :»b.  York,  19  June  1851;  d[  1916.  He 
was  educated  at  Bootham  School,  York,  at 
Flounders'  Institute,  Pontefract,  and  at  the 
Royal  School  of  Mines.  In  1876-85  he  held  the 
professorship  of  experimental  physics  at  Uni- 
versity College,  Bristol,  and  in  1885  became 
principal  and  professor  of  physics  in  the  City 
and  Guilds  Technical  College,  Finsbury.  He 
was  president  of  the  Physical  Society;  of  the 
Institution  of  Electrical  Engineers  and  of  the 
Rontgen  Society.  His  works  include  'Elemen- 
tary Lessons  in  Electricity  and  Magnetism* 
(1881;  rev.  ed.,  1915);  'Dynamo- Electric  Ma- 
chinery* (1886;  7th  ed.,  1904);  'Light,  Visible 
and  Invisible*  (1897;  2d  ed.,  1910);  'Michael 
Faraday>  (1898);  'The  Life  of  Lord  Kelvin* 
(1910). 

THOMPSON,  Smith,  American  jurist:  b. 
Stanford,  N.  Y.,  17  Jan.  1768;  d..  Poughkeep- 
sie,  N.  Y.,  13  Dec.  1843.  He  was  graduated  at 
Princeton  in  1788,  admitted  to  the  bar  in  1792 


THOMPSON 


and  several  years  later  established  a  law  prac- 
tice in  New  York.  He  was  chosen  to  the  legis- 
lature in  1800,  was  associate  justice  of  the  State 
Supreme  Court  in  1802-14,  chief  justice  in 
1814-18.  In  1818  he  became  Secretary  of  the 
Navv  under  President  Monroe,  and  from  1823 
until  his  death  was  a  justice  of  the  Supreme 
Court  of  the  United  States. 

THOMPSON,  Vance,  American  journal- 
ist and  playwright:  !>.  17  April  1863.  He  was 
graduated  at  Princeton  in  1883,  studied  in  Ger- 
many and  was  a  dramatic  critic  in  New  York 
in  1800-97  His  dramas  include  <In  Old 
Japan,*  *The  Dresden  Shepherdess,*  'Florian's 
Dream,  >  etc.;  and  among  his  hooks  are  *  French 
Portraits:  Being  Appreciations  of  the  Writers 
«>f  Young  France*  (1900)  ;  ( Diplomatic  Mys- 
teries* (1905);  'The  Spinners  of  Life*;  <L"ife 
and  Letters  of  Kthelhert  Nevin*  (1913);  (The 
Night  Watchman  and  Other  Poems*  (1914); 
<Thc  Ego  Book*  (1914) ;  <Eat  and  Grow  Thin* 
(1914);  < Drink  and  he  Sober>  (1915);  <The 
Carnival  of  Destiny*  (1916);  <The  Peace 
Girl*  (a  romantic  comedy  drama)  (1916) ; 
1  Woman*  (1917). 

THOMPSON,  Waddy,  American  lawyer: 
h.  Pickcnsville,  S.  C,  8  Sept.  1798;  A  Talla- 
hassee, Fla.,  23  Nov.  1868.  He  was  graduated 
at  the  South  Carolina  College  in  1814,  admitted 
to  the  bar  in  1819  and  in  1826-30  served  in  the 
State  legislature.  He  became  solicitor  of  the 
Western  Circuit  in  1830,  was  elected  brigadier- 
general  of  militia  at  the  time  of  the  Nullifica- 
tion excitement  and  in  1835-41  was  a  Whig 
member  of  Congress.  In  1840  he  was  chair- 
man of  the  Committee  on  Military  Affairs.  He 
was  appointed  Minister  to  Mexico  in  1842,  and 
while  on  this  mission  concluded  two  important 
treaties  and  procured  the  liberation  of  more 
than  200  Texan  prisoners.  He  published 
Recollections  of  Mexico*   (1846). 

THOMPSON,  William,  American  Revolu- 
tionary soldier:  b.  Ireland,  about  1725;  d.  near 
Carlisle,  Pa.,  4  Sept.  1781.  He  served  as  cap- 
tain of  militia  in  the  French  and  Indian  War 
(175°~60)  and  was  made  colonel  of  eight  Penn- 
sylvania companies  in  June  1775.  The  follow- 
ing year  he  took  the  same  rank  in  the  Conti- 
nental Army  and  later  became  brigadier-gen- 
eral. He  relieved  (ten.  Charles  Lee  at  New 
York  and  in  April  led  14  regiments  to  Canada 
to  re-enforce  General  Thomas,  during  who>e 
illnes>  he  commanded  until  General  Sullivan  ar- 
rived. By  the  hitter's  orders  be  led  an  unsuc- 
cessful attack  on  the  ttriiUh  at  TroU  Rivieres 
on  6  June  and  \\a*  captured  but  immediately 
paroled. 

THOMPSON,  William  Hale,  American 
mayor:  b.  Hotton,  M.>v,  14  Mav  ISfA  In  in- 
fancy lu-  was  rem«»ve«|  l-\  bi>  parents  to  I'ln- 
cago,  where  be  was  cdiu.iicil  in  the  public 
schools.  Me  spent  five  ^i-ax'Ti^  nii  the  ranches 
o!  the  Standard  Cattle  Coinp.im  in  Colorado, 
Montana  and  Wyoming;  was  I'or  ill  rev  \cats 
manager  of  a  cattU*  ranch  in  Nebraska.  Since 
his  lather's  deatli  Mr  Thompson  h.i>  managed 
the  real  «  ^i.iu-  interest^  h  ft  by  his  father  and 
o:hei  tea!  i  •,..t:e  intrusts  <>f  his  n\\n.  In  l'MKK- 
tij  l:i  sri\.i!  .:n  aKIt riiian  from  the  second  ward 
of  Chicago;  in  1 '1)2  04  was  county  commis- 
sion* r  of  Conk  County  and  in  I'Mjvl'J  was 
ma\or  of  Chicago. 


THOMPSON,  William  Hoi 
can   lawyer  and  legislator:   b.   Gawiu 
Ind.,  14  Oct.  1871.    The  family  moved  . 
sas  while  he  was  a  child  and  he  was  • 
at  the  Seneca  Normal  School.    He  sti 
with  his  father  and  was  admitted  to        I 
sas  bar  in  1894.    He  was  clerk  of        * 
Appeals    (1906-13)    and    was    elected    % 
States  senator  in  1913.     In   1916  he  < 
delegate  to  the  Democratic   Natio        * 
tion. 

THOMPSON.  WUUmm  Tapnan,  Ame 

newspaperman  and  humorist :  h.  Ravenna,  I 
31  Aug.  1812 ;  d.  Savannah.  Ga.,  24  March 
He  lived  for  a  time  in  Philadelphia  i 
worked  on  the  Chronicle;  afterward  i 
tary  to  James   D.   Westcott   while  1« 
governor  of  Florida,  and  studied  law  i 
charge.     He   became   assistant    editor  *» 
State  Rights  Sentinel,  was   a  volunteer  n 
Seminole  War  (1835-36),  and  estahli 
Mirror  in  Augusta,  Ga.,  afterward       i. 
The   Family  Companion.      Thereanc*- 
attached  to  several  papers  and  won  : 
as  a  humorist  by  the   " Major    Tones  ■ 
written    for    The  Miscellany    which   he  % 
Hshcd  in   Madison.     He   was    associated 
Park    Benjamin    in    publishing    at    Bal 
served  on  the  staff  of  Governor  Brow* 
Civil  War,  and  also  as  a  Confederate  vr 
In  1887  he  sat  in  the  Constitutional  G 
of  his  State.    His  many  publication*  *-„* 
lar  and  were  collected  and  issued  by  his 
tcr  after  his  death.    He  wrote  several 
ful    plays,    including   a    dramatization   wi 
5 Vicar  of  Wakefield1 

THOMPSON,     Wordsworth,     j 

artist :  b.  Baltimore,  Md.,  27  May  1840;  «l  . 
mit,  N.  J.,  28  Aug.  1896.     He  began  to 
soldiers  and  battle  scenes  in  1861,  and 
proved  popular  with  the  newspapers.    ■» 
to  Paris  and  studied  in  the  £cole  des  B 
Arts,  and  exhibited    (The    Morelands  of 
Fargi1  in  the  Salon  of  1865.    In  1868  be 
in  New  York,  but  made  several  trips  ah 
later    intervals.       His     painting,     (De 
( 1875),  won  him  an  associate  member 
National  Academy.    In  1877  he  became  « 
flcdi-id  academician-   in   1878  he  was 
number  of   the  Society  of  American  <• 
in  1879  he  won  a  gold  medal  at  the  I 
position.     Among  his  noted  painti: 
napolis  in   1776*    (owned  by  the      _i 
Arts  Academy) ;  ( Passing  the  Ou      *t    v 


ork 

! 


by  the  I'nion  League  Club,  New  iork); 
Parting  Guest'  (ownedby  the  New  Yorl 
inrical  Society) ;  (A  Midsummer  Day  o* 
Inland' ;  (A  May  Day  on  Fifth  Avenue.1 

THOMPSON,   Conn.,    town    in    V 
Comity,  on  the  French  and  Quiod 
ami  on  the  New  York,  New  Haveii 
ford  Railroad.    Within  the  town  Itn&u  . 
villages  of  Grosvenor  Dale,   North  n 
1  >ale,  New  Boston,  Thompson,  East  1 
\\  est  Thompson,  Wilsonville,  Mechani 
(Jtiiuehaug.    It  is  in  an  agricultural  i 
•  hici    manufacturing  establishments 
;iii(l  woolen  mills,  flour  and  grist  b 
milK,  a  boot  and  shoe  factory  and 
Thompson   was  originally  a  par*  v.~   - 
but  became  a  parish  in  1728,  and  in  1 
rorpurated  as  a  town.     Pop.  4,804. 
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OMPSON  INDIANS.    See  Salishan. 

OMPSON'S    STATION,    Battle    of. 

he  battle  of  Stone  River  (q.v.)  the  Con- 
e    cavalry    were    active    on    Rosecrans' 
and  rear,  and  late  in  February  1863  Gen. 
ran  Dorn,  with  over  6,000  men,  crossed 
nnessee  River  at  Florence  and  marched 
ard  to  Columbia,  on  Duck  River,  threat- 
Franklin,  about  28  miles  nearly  west  of 
jesboro.      On    4    March    General    Rose- 
•rdered  a  general  reconnoissance  in  front 
lines    to    ascertain    the    Confederate 
h  and,  if  possible,  the  enemy's  intention, 
these  reconnoitering  columns  was  sent 
ranklin.    It  was  under  command  of  Col. 
Toburn  and  consisted  of  his  brigade  — 
d  85th  Indiana,  19th  Michigan  and  22d 
sin  —  the  124th  Ohio,  600  cavalry  under 
J.  Jordan  and  Aleshire's  Ohio  battery 
guns;  in  all  2,837  officers  and  men.     A 
:  101  wagons  accompanied  the  expedition, 
which  were  to  collect  forage.     Coburn 
structed    to    advance    the    nrst    day    to 
Hill,  where  he  was  to  halt  for  the  night 
4th,  and  next  day  divide  his  force,  send- 
t  of  it  to  Rally  Hill,  on  the  left,  to  meet 
erating  cavalry  column  from  Murfrees- 
id  the  other  part  toward  Columbia,  each 
rn  to  Spring  Hill  at  night,  unless  the 
lent  at  Rally  Hill  should  be  joined  .by 
ilry  expected  from  Murfrccsboro.    Colo- 
dan,  with  the  cavalry  and  battery,  led 
ance  and  when  three  miles  out  of  Frank- 
Gen.  W.  H.  Jackson's  cavalry  division 
brigades    and    King's    battery   moving 
Both   parties    formed    for  battle,   Ale- 
pened   with  his   guns,   King's  guns   re- 
:he    skirmishers    became    engaged,    and 
brisk  engagement  of  an  hour  Jackson 
w  toward  Spring  Hill  and  Coburn  went 
np  four  miles  south  of  Franklin.     One 
hire's  guns  had  been  disabled  and  with 
age  train  of  80  wagons,  half  of   them 
was  sent  back  to  Franklin.     Van  Dorn 
rted  from  Columbia  that  morning  with 
brigades  of  Gens.  X.  B.  Forrest,  W.  T. 
G.  B.  Cosby,  F.  C  Armstrong  and  Col. 
vVhitfield,  6,000  men   and  12  guns,  and 
ackson  with  the  two  brigades  of  Arm- 
ind  Whitfield  fell  back  after  the  engage- 
fan   Dorn    formed   line   at   Thompson's 
nine    miles    south    of    Franklin,    and 
Cohurn's   advance.     Jackson's   division 
sted   on   a    range   of   hills  crossing  the 
i  pike,  with   King's  battery  on  the  ex- 
:ft  and  Forrest's  brigade,  with  a  battery, 
Jackson's  right.    On  the  morning  of  the 
urn  advanced  cautiously  and  on  nearing 
on's    Station   Jordan   charged   with   his 
drove  a  small  Confederate  force  from 
ion  and  seized  a  range  of  hills  near  it. 
followed  with  the  infantry  to  near  the 
when,  on  entering  a  pass,  with  hills  on 
ide,  he  was  arrested  by  shells  from  the 
rate  artillery  on  his  right  and  left,  cn- 
his  line.     It  was  necessary  to  dislodge 
)attery  on  his  right  and  he  formed  his 
the  attack;  Aleshire's  guns  on  opposite 
the  turnpike  and   railroad   which   ran 
each  other,  the  guns  supported  by  the 
and  the  33d  and  85th  Indiana  advanced 
e  hill  against  King's  battery,  when  sud- 
le   Confederate  guns  ceased  firing  and 
:hind  a  stone  wall  Whitfield's  brigade, 


reinforced  by  a  regiment  of  Armstrong's, 
opened  a  fire  that  drove  the  two  regiments  back 
up  the  hill.  Whitfield  followed,  and  when 
nearing  the  summit  he  was  charged  and  driven 
back,  made  a  stand  behind  the  depot  of  Thomp- 
son's Station  and  with  the  assistance  of  two  of 
King's  guns  compelled  Coburn's  men  to  fall 
back  beyond  the  hill.  At  about  the  same  time 
Coburn  was  informed  that  about  1,000  cavalry 
had  been  discovered  on  the  left  and  he  resolved 
to  retreat;  but  it  was  first  necessary  to  check 
the  Confederate  advance.  The  movement  in 
retreat  was  to  be  covered  by  the  battery  and 
the  cavalry,  but  when  Jordan  saw  the  signs  of  a 
movement  in  retreat  and  the  probability  of  be- 
ing cut  off  by  Forrest's  cavalry  on  the  left,  he 
ordered  the  wagon  train  and  its  guard  to  the 
rear,  to  be  followed  by  the  battery,  Jordan  fol- 
lowing the  battery  after  a  slight  resistance  to 
Forrest.  Meanwhile  Armstrong  and  Whitfield 
had  been  ordered  to  assault  Coburn's  left  and 
Forrest  to  reach  his  rear.  Armstrong,  Whit- 
field and  part  of  Forrest  charged,  and  after  a 
fierce  struggle  for  the  crest  of  the  hill  were 
again  driven  from  it  with  great  loss.  Again 
the  Confederates  charged ;  Coburn  was  forced 
back;  Forrest,  with  two  regiments,  gaining  his 
rear,  charged  him;  and  after  a  few  volleys  at 
close  quarters  Coburn  surrendered.  His  loss, 
as  officially  reported,  was  48  killed,  247  wounded 
and  1,151  captured  or  missing.  Van  Dora's  loss 
was  56  killed,  289  wounded  and  12  missing. 
Meanwhile  other  columns  had  pushed  out  from 
Murfreesboro  and  driven  other  bodies  of  Con- 
federate cavalry  across  Duck  River  and  Gen. 
Gordon  Granger,  commanding  the  reserve  corps 
of  Rosecrans'  army,  upon  hearing  of  Coburn's 
defeat,  strengthened  Franklin  and  concentrated 
a  column  at  that  place  to  move  upon  Van  Dorn, 
at  Spring  Hill  and  Thompson's  Station. 
Granger  moved  on  the  9th,  attacked  and  drove 
Armstrong's  cavalry  brigade  from  Thompson's 
Station  and  advanced  to  Spring  Hill,  Van  Dorn 
having  fallen  back  during  the  day  to  recross 
Duck  River  at  Columbia.  On  the  next  day 
Granger's  cavalry  pushed  Armstrong  across 
Rutherford's  Creek  near  Columbia;  and  Van 
Dorn's  main  body  recrossed  Duck  River.  Pur- 
suit was  suspended  and  on  the  11th  the  various 
commands  engaged  in  the  general  reconnois- 
sance returned  to  their  former  positions.  Con- 
sult 'Official  Records>  (Vol.  XXIII);  Van 
Home,  ( History  of  the  Army  of  the  Cumber- 
land>  (Vol.  I);  Wyeth,  <Life  of  Gen.  N.  B. 
Forrest.* 

E.  A.  Carman. 

THOMSON,  tom'sdn,  Charles,  American 
patriot:  b.  Maghera,  County  Derry,  Ireland.  29 
Nov.  1729;  d.  Lower  Merion,  Pa.,  16  Aug.  1824. 
He  came  to  America  in  1740,  was  educated  in 
the  academy  at  Thunder  Hill,  Md.,  and  became 
a  teacher  in  the  Friends'  Academy,  Newcastle, 
Del,  afterward  taught  in  Philadelphia,  and  then 
engaged  in  business  in  that  city.  He  acted  as 
commissioner  among  the  Indians  and  in  1756 
was  adopted  into  the  Delaware  tribe  as  the 
<*Truth  Teller.®  From  the  first  he  ardently  es- 
poused the  cause  of  the  colonies,  and  in  1774 
was  made  secretary  of  the  Continental  Con- 
gress, a  post  he  occupied  until  1789.  Upon 
Washington's  election  to  the  Presidency  he  was 
sent  to  Mount  Vernon  to  inform  him  of  the 
event.  He  then  retired  from  public  life  and 
afterward  occupied  himself  with  literary  labors. 


C'Z 


He  published  'An  Enquiry  into  the  Ca 
Ike  Alienation  oi  the  Delaware  and  Sha 
Indians'    (1759);   'The    Holy   BiMv,  containing 
the    Old   and    New    Covenant,    Iransbn. 

k   [the  Ohl  Covenant  from  the  Scptua- 

Entl'    (180B),  and   'A   Synopsis  of   the   Four 
I  ■>.      Consult     Harlcy,     'The 
Life  of    Charles   Thomson'    (I'W). 

THOMSON.  Sir  Charles  Wyville,  Scot- 
tish Ti;iinr^!ist :  li.  Honsvdc.  t  nilnhv'w,  5  March 
1830;  d.  there.  tO  March  1882.  He  rai  edu- 
cated at  the  University  of  EdlflfcBrgfai  where 
he  look  the  medical  course  and  showed  great 
,i  botany  and  natural  history  He  was 
appointed  lecturer  on  botany  In  King**  College, 
Aberdeen,   in    1850  lad    pri  b 

a  t8St,  He  filled  (he  chair  of  natural 
buton  m  Queen'*.  Collect,  Cork,  in  1853  and 
in  1854  wen!  to  Queen's  College,  Belfast,  as 
:u  of  mineralogy  and  geology  In  1860 
.  transferred  lo  the  chair  of  natural 
■d«tKC  in  the  same  college  and  in  1856  became 
in  addition  professor  of  botany  in  the  Roval 
College  of  SneiHc  at  Dublin.  He  returned  to 
Scotland  in  1870  to  hecome  professor  of  natural 
history  in  the  University  of  Edinburgh.  He 
took  an  active  part  in  the  scientific  investiga- 
linn  of  l hi-  1'iitish  seas  by  the  Lightning  and 
forcupinc  e\pidtlions  and  published  'The 
Depth  of  the  Sea'  (1X7.1).  He  was  appointed 
in  1*72  duel  (A  iKe  scientific  staff  of  the  Chal- 
Itngtr  Expedition  (q.V-)>  and  on  its  return 
in  1876  was  knighted  In  'The  Voyage  of 
the  Challenger:  the  Atlantic*  (1877)  he  gave 
a  general  account  of  pari  of  the  investigations 
carried  out  on  the  famou-  voyage. 

THOMSON,    Edward.    American    Metho- 

copal  bishop;  b    Portsea,  England  12 

Oct.  ls;iii;  ,1  win-dins.  W  Va,,  21  March  1870. 

He    cam,,    to    the    (.   ■■ 

graduated  in  medicine  at  the  University  of 
p  acttsed  in  lerome- 
villeand  Wooster,  Oh>...  It,  ],s.l_>  be  united  with 
the  MeilK'disi  Church  and  in  the  following  year 
was  admitted  into  the  Ohio  Conference.  He 
lor  of  a  church  In  Detroit,  Mich.,  in 
1836  and  in  1838-43  was  principal  of  the.  Nor- 
w.ilk  Seminary.  He  vu  the  first  president  of 
the  Ohio  Wcsleyan  University  ai  Delaware,  in 
1846-40.  and  in  1864  he  wu  elected  bishop,  jri 

which  office  be  .-..ml n nn  .|  until  his  death.  He 
edited  the  Ladies'  Repository  at  Cincinnati 
1&44-46,  the  Christian  Advocate  and  Journal, 
\,w  \,,:\i  ivJi  '.l,  m.-,,b-  .,  misaionan  ton;  of 
the  world  and  published  'Moral  and  Religi^nis 
.  Biographical  and 
Incidental'  (1856);  'Qui  I 
(1*70);  'Evidences  of  Ri 
(1872),  Hid  other  works 

THOMSON.    Kdward    William,    Atneri- 
.   1    engineer    and    author;   b.    Toronto, 
Out,    12    Feb.    1849.     He    was   educated   in 
Trinity   College   Grammar   School   and 

own   exertions.      When    but    Id   be    enlisted    and 
served     (1X4-65)     in    the    Third    and    Fourth 

■ 
Own  Rifle*  if.  1866.  He  became  a  political 
Toronto  Globe  (1879-91);  was 
1  outh's  Companion,  Boston 
( [Wl-1901 ).  afterward  pecotning  a  special 
writer  fin  Canadian  politic*  He  was  also  the 
traveling  oomtpaodenl  dI  the  £wnvf(  Tran- 
script, iloiton      Hi>  published  wurl 


'Old    Mar,    Savarto'    (18»>, 
and    Sky1     (1897),     '  AutasML    __. 
(1K95,  versified   from   the   translation); 
Lincoln   Died,  and  oilier  poct>: 

THOMSON,  Elthu,  American  inmaa 
electrician:  h.  Manchester,  Ft^Uril,  »  Hi 
1853    In  I85B  lie  came  to  the  Li  i 

.   the   public   M-hrtnl"  in  Phila*-"-* 
and  from  1870  to  1880  wa*  pt. 
try  and  mechanics  m  the  Central   Kick  '■ 
there.     At"'    :  PlTM  F.ipnui 

1X7S    he    became    interested    in 
lighting  liv  electricity  and  hi*  experiment 
ricd  on  with  the  aid  of  F.    J.  HoBfton,  n 
■  I   1879    Tl 
lowing  year  hi'  became  electrician  to  thr  ; 
i>.    afterward    km# 
the  Thomson- Houston  FJectric  Company. 
Udation   with   thr   Edison  Cocap 
1892,   became   the   Genera!    Electric   Coj 

the  largest  plant  for  prr/ducinc  rlcvUin 
chinery  in  the  world  Hi'  patented  ii 
in  electrical  appliances  munbei 
many  of  them  have  come  into  rnmerw 
Among    these   arc    the    three-coil    aront 

and    motors;    th.     it 
tem  of  distribution;    the  indu    I 

current      regulator       for      arc- 

;    the   pi" 
electricity;  the  magnet 
and  fuses  and  the  electric  meter  for  dii 
allcriiiitiri  .- 
eral    Elect! 
Lynn,    Ma; 

his  connection  as  consulting  eleetrical  e 
tn    1S89  he  became   pi 
Institute   , 
received    from    the    Pa;  i 
prize  of   10.000  francs    b  ■ 
decorated    in    188°    foi 
the   French  government 
dc   la   legion   d'Honm 
degrees  of  A.M..  Yale.  D.Sc,  Harvard  and  F 

received    many    me  ' 
among  which  is  the  Rumford    ' 
■ 

Fellow    of    American    Aeadrrr 

mctnl>cr    of    the    1" 

tn  Che*   _ 
cicty,   ib.     American   Phyiical    Society,   die 

t   .if  ami 
societies,  and  was  official  United  State*  th 
to  Chamber  of  Delegates,   Rleearical  Congr 
in    1893   ai   Chicago.    Ht  hj. 

years    a    Fellow    of     li 

for    the     \dvanccment    ■ 

vice-president    at    the   Columbus    me 

lion   B,    PI 

of    the    American     PI 

ol    ib..    Internatir,  a  ■ 
tress  at  Saint  l.onis  in  1904  .ir ■■: 
of    the    Chamber    of    i 
said  Congn 
Lit  of   the  Instituti' 
of  Great  Britain  in  1904,    tn  l'W  he  « 

■ 
Comraissitir 

■ 
■     ■ 

at  the  liliott  Cre*s 


THOMSON 


titute,  Philadelphia,  for  his  electrical 
Among  the  most  notable  of  his  papers 
d  for  scientific  societies  are  that  on 
c  Welding,  >  read  before  the  Boston 
of  Arts  in  1886,  and  one  prepared  for 
erican  Institute  of  Electrical  Engineers 
,  on  <  Novel  Phenomena  of  Alternating 
:s.> 

DMSON,  Frank,  American  engineer 
lroad  president:  b.  Chambersburg,  Pa., 
1841 ;  d.  Merion,  Pa.,  5  Tune  1899.  As 
nt  he  acquired  a  thorougn  practical  and 
c  knowledge  of  mechanical  engineering, 

when  he  quit  the  shops  of  the  Penn- 
t  Railroad  at  Altoona,  he  was  able  to 

locomotive.  As  chief  assistant  to  the 
it  Secretary  of  War  he  constructed 
nd  bridges  and  superintended  the  trans- 
n  of  troops  during  the  Civil  War;  after 
le  was  appointed  superintendent  of  the 

division  of  the  Philadelphia  and  Erie 
d.  He  re-entered  the  service  of  the 
Ivania  Railroad  in  1873  and  as  superin- 

of  the  eastern  system  constructed  the 
it  road-bed  and  introduced  the  standard 
From  1897  until  his  death  he  was  presi- 

the  company. 

DMSON,  George,  Scottish  song  col- 
b.  Limekilns,  Scotland,  4  March  1757; 
i,  Scotland,  18  Feb.  1851.  He  was  edu- 
t  Banff  and  in  1780  removed  to  Edin- 
where  he  became  junior  clerk  to  the 
jf  trustees  for  the  Encouragement  of 
id  Manufactures.  He  was  subsequently 
:d  to  be  chief  clerk,  an  office  he  held 
s  retirement  in  1839.  In  1792  he  con- 
thc  plan  of   making  a  complete  collcc- 

Scottish  airs,   secured   the  services  of 

ell-known    authors   as    Campbell,    Scott 

irns  to   supply  words   for  the  melodies 

necessary  and   since   there  was  neither 

nor  coda  to  the  songs  he  engaged  Pleyel, 

Beethoven,  Mozart  and  others  of  note 
idy  the  deficiency  and  also  to  compose 
animents  for  them.  The  results  of  his 
.vere  published  as  follows :  Scottish  airs 
.,  1793-1841);  Welsh  (3  vols.,  1809-14), 
sh  (2  vols.,  1814-16). 

OMSON,    James,     Scottish    poet:    b. 

Roxburghshire,  11  Sept.  1700;  d.  Rich- 
Surrey,  27  Aug.  1748.  He  was  educated 
University  of  Edinburgh  in  1715  and  at 
ended  to  enter  the  ministry,  but  in  1725 

London  to  devote  himself  to  literature, 
em  on  c  Winter*  was  published  in  the 
ig  year,  in  1727  it  was  followed  by 
cr,}  <Spring)  appeared  in  1728  and  in 
e  series  was  completed  and  published 
c  Seasons.*  It  was  very  successful  and 
llowed  by  his  play  ^ophonisbaV  pro- 
it  Drury  Lane  in   1730.    For  two  years 

on  the  Continent  as  traveling  tutor  to 
of  Charles  Talbot,  afterward  Lord  Chan- 
and  on  the  death  of  his  pupil  in  1733 
pointed  by  the  young  man's  father  to 
lire  office  with  a  salary  of  £300  a  year, 
lished  a  patriotic  poem  entitled  ( Liberty } 
6),  included  in  1736  in  the  volume  with 
nisba)  and  ( Britannia.  >  His  famous 
Rule  Britannia,  >  formed  part  of  (The 
r  of  Alfred*  (1740),  written  by  him  with 
;nd,   David   Mallet,   to  music  composed 


by  Dr.  Arne.  In  1744  Lord  Lyttelton  conferred 
upon  him  the  sinecure  office  of  surveyor-gen- 
eral of  the  Leeward  Islands,  worth  £300  a  year. 
In  the  same  year  he  issued  a  new  edition  of 
cThe  Seasons }  with  extensive  additions  and 
alterations,  and  in  1748  appeared  <The  Castle 
of  Indolence:  An  Allegorical  Poem,*  a  fine 
imitation  of  Spenser.  He  was  buried  in  the 
parish  church  of  Richmond.  Among  his  works 
not  already  mentioned  are  ( Agamemnon ) 
(1738),  a  play;  < Edward  and  Eleanora>  (1739), 
a  play  which  was  published  but  rejected  by  the 
censor;  *Tancrcd  and  Sigismunda,*  a  tragedy 
(1745),  his  most  successful  play,  and  (Conola- 
nus>  (1749),  a  posthumously  acted  play.  cThe 
Seasons'  marks  the  dawn  of  a  new  era  in 
English  poetry,  an  era  characterized  by  a  de- 
parture from  the  formation  and  artificiality  of 
Pope  and  his  school  in  favor  of  simplicity  and 
truthfulness  to  nature.  The  impulse  gathered 
strength  in  Gray  and  Cowpcr,  and  reached  its 
fullest  expression  in  Wordsworth.  The  work 
found  warm  admirers  in  France  and  other  coun- 
tries and  is  still  read.  A  good  recent  edition  of 
Thomson's  works  is  the  ^ldine*  (1897)  by 
Tovey.  (See  Seasons,  The).  Consult  Morel, 
L.,  c  James  Thomson,  sa  Vie  et  ses  CEuvres* 
(Pans  1895) ;  (Life}  in  Tovey's  edition;  Bayne, 
Thomson'  ((Famous  Scots  Series,'  1898); 
Macaulay,  G.  C,  ( James  Thomson'  (New 
York  1908). 

THOMSON,  James,  British  professor  of 
engineering:  b.  Belfast,  16  Feb.  1822;  d.  Glas- 
gow, 8  May  1892.  He  was  a  brother  of  William 
Thomson,  Lord  Kelvin,  and  was  graduated 
from  the  University  of  Glasgow  in  1839.  In 
1851  he  settled  at  Belfast  as  civil  engineer  and 
in  1857  became  Crown  professor  of  civil  engi- 
neering at  Queen's  College.  Here  he  remained 
unil  1873,  when  he  was  called  to  the  similar 
chair  at  Glasgow.  In  early  life  he  was  devoted 
to  various  inventive  purposes,  his  first  being 
a  mechanism  for  feathering  the  floats  of 
steamer  paddles  More  practical  was  his  in- 
vention in  1850  of  a  avortex  water-wheel,®  and 
later  of  a  jet-pump  used  in  draining  lowlands, 
a  centrifugal  pump  and  improvements  in  tur- 
bines and  in  the  action  of  blowing- fans.  For 
many  years  he  was  engaged  in  investigations 
of  the  plasticity  of  ice,  his  first  contribution  to 
the  subject  (1848)  being  a  paper  communicated 
to  the  Royal  Society  of  Edinburgh  on  (The 
Effect  of  Pressure  in  Lowering  the  Freezing- 
point  of  Water.'  The  most  important  of  his 
contributions  to  this  subject  dealt  with  acrys- 
tallization  and  liquefaction  as  influenced  by 
stresses  tending  to  change  of  form  in  crystals* 
He  also  published  researches  on  currents  of 
atmospheric  circulation;  on  the  flow  of  water 
in  rivers  and  on  the  jointed  prismatic  structure 
seen  at  the  Giants'  Causeway.  Failure  of  eye- 
sight caused  him  to  resign  his  chair  in  1889. 

THOMSON,  James,  Scottish  poet:  b. 
Port-Glasgow,  23  Nov.  1834;  d.  London,  3  June 
1882.  He  was  trained  at  Chelsea  for  the  calling 
of  army  schoolmaster  and  after  teaching  at 
various  regimental  centres  was  discharged  from 
the  army  with  several  others  for  a  breach  of 
discipline  in  1862.  He  had  gained  the  friend- 
ship of  Charles  Bradlaugh  (q.v.)  and  con- 
tributed to  his  National  Reformer  over'  the 
signature  B.  V.  In  1872  he  was  in  Colorado  as 
agent  of  a  mining  company  and  in  the  follow- 


inc  vear  went  to  Spain  as  a  war  correspondent 

[n  1874  (Mini  to 
May)  he  contributed  to  the  Notional  ■'■'■ 
his  most  famous  poem,  'The-  City  oj  Dreadful 
Ni«h('  (printed  in  book  form,  with  other 
poems.  1880),  a  finished,  sombre  work,  in  which 
nil  gloomy  temperament  clearly  shows  itself. 
Hi*  othet  publications  itirludc  'Vane's  Story, 
We.iliJ.it>   and  Om-cl- P.onam   and  other   Poems' 

,;,!  phautaaw'  .  i--- 
Voice  from  the  Nile  and  other  Poems'  (1884); 
'Same-  and  ProtanitW  (1884.1,  md  'Poems, 
■ ! i r !  Fragments'  (1892).  His  'Poetical 
Work;'  nin;  i-Mi.-il  in  tWO  volumes  in  1X05 
and  a  volume  of  'Biographical  and  Critical 
Studies'  appeared  in  1896  (See  Cuv  of  Dread- 
.1,,  Tin  i.  Om.uli  the  'Life'  by 
Salt  (1889;  rev.  .  ■' .  :  ard,  'Eng- 

Usfa  Poets"   (2d  «!.,  Vol.  iv.  1883). 

THOMSON,  John,  Scottish  painter:  b 
Dailly,  Ayrshire.  1  Sept-  1778;  d.  Duddingston, 
30  Oct.  1840.  He  studied  for  the  ministry  in 
Glasgow  University  for  a  year,  in  1793  entered 
the  University  of  Edinburgh  and  on  his  father's 
death  in  1795  succeeded  him  as  minister  of  his 
ri.itivi'  p.irish.    In  1305  he  was  presented  to  the 

Karish  of  Dqddingston,  near  Edinburgh,  and 
ere  he  rapidly  acquired  frime  as  a  landscape- 
painter  and  developed  a  close  friendship  with 
Su  Walter  Scott  His  picture*  were  much  in 
demand  and  he  exhibited  frequently  in  Edin- 
burgh. On  the  foundation  of  the  Scottish  Acad- 
emy in  1830  he  was  elected  an  honorary  mem- 
ber, after  declining  ordinary  membership.  Many 
of  his  pictures  arc  in  lite  National  Gallery  of 
Scotland,  but  a  considerable  number  are  Mag 
in  private  ColttCUOM  tnWkg  '1"  FOTRUH  BK 
'Ilrnce's  Castle  of  Turnberry' ;  'Ravctishcuch 
Castle';  'Scene  on  ihe  Clyde';  'The  Tros- 
iiid  "Trees  on  the 
Bank  of  a  Stream.'  The  National  Gallery  in 
■  n:t;iius  'Lochia  titan'  and  the  South 
Kensinjgton  Museum  bu  ■  water-colot  oi 
1  Duddingston  Loch,'  He  felt  throughout  his 
irtbtic  htY  rhc  «,mi  oi  early  and  systematic 
training,  but  he  holds  a  distinct  place  in  the 

history  and  development  of  British  art.  as  the 
first  painter  to  grasp  and  express  the  wildncss 
and  power  of  Scottish  scenery.  Consult  Baird, 
'John  Thomson'    (ISfl). 

THOMSON,  Joseph,  Scottish   explorer  in 
MKtt,    Dumfriesshire,     14     Feb. 
18S8:   d    London,  3   Aug.   1895     He   was  edu- 
i-ity  of  Edinburgh  and  there 
daatingldlhed    himself    so    highly    that    he    was 
appointed    in    1878   geologist    and    naturalist    K) 
the  exploring  expedition  sent  out  to   I 
tral  Africa  by  the  Royal  Geographical   Society 
under  the  command  of   Alexander  Keith   lohn- 
ston.   When  Johnston  died,  38  June  1879.  Thom- 
son  assumed   the   leadership  of   the  party   and 
Conducted  it  to  Lake  Tanganyika  and  near  the 
\   mutiny   of   his 
prevented     him     from     proceeding 
and  he  returned  by  way  of  Lai 

Eld.  reaching  the  coast  10  July  1881).  In  1882 
set  out  on  a  great  journey  from  the  east 
i  \fiira  to  Victoria  Nyania.  This  was 
undertaken  on  behalf  of  the  Royal  Gi  n graph! 
cal  Society  and  during  it  ht  riarttd  Kilimanparo 
and  '-Mount  Kenia  and  proceeded  through  the 
eountry  oi  ihe  Masai  by  waj  oi  Lak<  .  S 
and  Baringo  to  Victoria  Nyanxa.    In  1885  be 


:■'<:,]  the  founder'*  medal  of  the 
I  Society  and  in  'he  Isaac  yeas 
clcd  in  Nigeria  on  hehalf  of  the  N'anoaalAi 
Company  in  order  to  cnudadc 

plored  the  Alias  Mountains  in   Aforocoa  i 
1890-91  traveled  on  I    ; 
■ 

nioralc.  His  travels  ate  dorr 
in  his  works  'To  the  Central  African  1 
and    Hack:    tfai  he    Royal 

1*1  Ceniral  Afncaa 
peduton,  1878*'  (1881);  'ThronBh  V 
I.and:   a   Journey   of    | 

' 
Eastern  Equatorial  Africa'  I 
'Travels  in  the  Atlas  and  Southern  M< 
.,    Narrative 

wrote  a  work  on  ■  Munjjo  Park  and  the 
(1890)   and   a   noicl 

Smith      Consult    'Life'    by    J.    B.    Tl 
(1896). 

THOMSON,    Sik    Joccpfa    John,    Enrf 
physicist:  b.  Manchester,  18  Di 
educated  at  Owens  Coil' 
Trinity    College,    Cam1  : 
Trinity   in    1883  and   since    18S4   has  beca 
fessor  of   experimental    phytic*    at    Cal " 
His   researches   and    lectures   tend    far 
establishing    the   theoi 

Psychical    Research.      He 
Treatise    on    the    ■Motion   of 
(1884);   'Recent   Res 
m'    (1892): 
matical   Theory  of   El< . 

Conduction    of    Ekrtririry    u 
Gaaea'    (1903);    'Corpuscular   Theory  of 
ler>     (1907);     •Thermochcmi 
In   1906  he  received  the  Nobel  prise  in  | 
and   in    1908   he   wral   In 

THOMSON.  Thomas,   Scottish  ml 'pi 
elder  brother  of  Rev.  (oho  Thomas,  the  pa 
b      Dailly,      Ayrshire,      in      Nor.     UW 
Edinburgh,    2   Oct     1852     He    was  moan 

law   as   his  profession,   went   to   Edinharin 

was  admitted  an  advocate  in  IT- 

a  large  practice,  but  gradually     ' 

more  and  more  to  the  study  of  legal  anna 

In  1832  he  -  i-  Scott,  sri 

one   of   his   close   friend*,   as   president  ■ 

Bannatyne   Club,      Among   his    numerous 


S.  irinaj 


R.. 
and    Complain; 

and   'Acts  of  the  Lords 
Causes.   1477;  9 
in    the  -Court 

li  the  later 
'Chamberlain  Rolls1  (3  « 
•Memoirs  of  Sir  George 
Consul  I  'Memoir'  (18541 
THOMSON.  Thoman 
Crieff,    12   April    1773:    d 
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and  <  Vegetable,  Animal  and  Dyeing  Sub- 
stances^ In  the  article  ( Mineralogy )  he  used 
the  system  of  symbolic  representation,  but  it 
is  incorrect  to  describe  him  as  the  introducer  of 
this  auxiliary  of  chemical  science.  In  1800  on 
the  completion  of  the  ' Encyclopaedia/  he  began 
a  course  of  lectures  on  chemistry,  which  he 
continued  till  1811,  opening,  in  addition,  a  lab- 
oratory for  practical  instruction  in  chemistry, 
about  the  first  institution  of  the  kind  in  Great 
Britain.  In  1802  hepublished  the  first  edition 
of  his  ( System  of  Chemistry/  which  obtained 
rapid  success  both  in  Great  Britain  and  on  the 
Continent.  In  1810  he  published  his  'Elements 
of  Chemistry/  His  (History  of  the  Royal 
Society)  appeared  in  1812.  In  1813  he  went 
to  London  and  began  there  a  scientific  journal, 
the  Annals  of  Philosophy,  which  he  con- 
tinued to  edit  till  the  end  of  1820.  The  lec- 
tureship in  chemistry  in  the  University  of  Glas- 
gow was  conferred  on  him  in  1817,  the  office 
being  shortly  afterward  raised  to  a  professor- 
ship, and  he  himself  created  regius  professor 
of  chemistry  in  1818.  His  work  on  the  atomic 
theory  was  published  in  two  volumes  in  1825, 
under  the  title  of  'Attempt  to  Establish  the 
First  Principles  of  Chemistry  by  Experiment/ 
The  accuracy  of  the  work  was  severely  crit- 
icized by  the  Swedish  chemist  Berzelius. 
Thomson  discovered  a  large  number  of  chem- 
ical compounds,  such  as  hyposulphurous  acid, 
chlorochromic  acid  and  a  great  variety  of  salts. 
In  1830-31  he  published  his  'History  of 
Chemistry/  and  in  1836  appeared  his  'Outlines 
of  Mineralogy  and  Geology/  In  1846  he  re- 
tired   from   his   professional   duties. 

THOMSON,  William,  English  archbishop: 
b.  Whitehaven,  11  Feb.  1819;  d.  York,  25  Dec. 
1890.  He  was  educated  at  Queen's  Cdllege, 
Oxford,  of  which  he  was  successively  Fellow, 
tutor  and  head.  Ordained  deacon  in  1842,  he 
was  curate  at  Saint  Nicholas,  Guildford  and 
Cuddesdon,  near  Oxford,  1842-47,  when  he  was 
made  tutor  of  his  college,  of  which  he  became 
provost  in  1855.  In  1861  he  edited  a  series  of 
essays  by  various  writers  under  the  title  'Aids 
to  Faith/  intended  as  a  counterblast  to  'Essays 
and  Reviews* ;  and  in  that  year  was  appointed 
bishop  of  Gloucester  and  Bristol.  In  February 
1863  he  became  archbishop  of  York.  He  was 
the  author  of  'An  Outline  of  the  Necessary 
Laws  of  Thought*  (1842);  'The  Atoning 
Work  of  Christ,  viewed  in  Relation  to  some 
Current  Theories*  (1853)  ;  'Crime  and  its  Ex- 
cuses* (in  Oxford  Essays.  1855)  ;  'Life  in  the 
Light  of  God's  Word*;  ( Limits  of  Philosophi- 
cal Inquiry* ;  'Design  in  Nature*;  and  a  series 
of  essays  entitled   'Word,  Work  and  Will/ 

THOMSON,  William,  1st  Lord  Kelvin, 
British  mathematician  and  physicist :  b.  Belfast, 
36  June  1824;  d.  Glasgow,  Scotland,  17  Dec. 
1907.  He  was  graduated  from  Cambridge  in 
1845,  and  in  1841  published  a  paper  'On  the 
Uniform  Motion  of  Heat  in  Homogeneous 
Solid  Bodies,  and  in  Connection  with  the 
Mathematical  Theory  of  Electricity/  contrib- 
uted to  the  Cambridge  Mathematical  Journal. 
In  1845  he  became  first  editor  of  the  Cam- 
bridge and  Dublin  Mathematical  Journal,  a 
post  which  he  held  for  seven  years.  He  was 
appointed  professor  of  natural  philosophy  in 
the   University   of   Glasgow  in   1846,   and  oc- 


cupied this  position  for  53  years,  till  his  resigna- 
tion in  1899.  His  jubilee  as  a  professor  was 
celebrated  in  1896  by  many  brilliant  university 
functions  and  distinguished  men  of  science 
came  from  many  countries  to  do  him  honor. 
Lord  Kelvin's  contributions  to  physical  science 
and  its  applications  are  very  numerous.  In  all 
the  domains  of  dynamics,  sound,  light,  heat, 
magnetism  and  electricity  there  are  achieve- 
ments to  his  credit.  The  form  in  which  the 
mariner's  compass  is  now  generally  employed 
was  patented  by  him  in  1876,  and  the  siphon 
recorder  used  in  connection  with  almost  all 
submarine  cables  was  introduced  by  him  in 
1867.  His  extremely  delicate  mirror  galvanom- 
eter was  also  originally  invented  for  the  pur- 
poses of  submarine  telegraphy,  and  in  this  con- 
nection his  automatic  curb  sender  is  also  worthy 
of  notice.  His  quadrant  and  absolute  electrom- 
eters are  well  known  to  the  student  of 
electrostatics,  and  his  portable  electrometer  and 
water-dropping  apparatus  are  of  great  use  in 
practical  meteorology.  He  published  important 
papers  on  the  theory  of  magnetism,  and  the 
theory  of  electric  images  with  the  associated 
method  of  electric  inversions  is  due  to  him. 
Lord  Kelvin  was  the  first  to  direct  the  atten- 
tion of  scientific  men  to  Sadi  Carnot's  pioneer 
work  in  thermodynamics,  and  it  is  mainly  to  his 
researches  and  those  of  Rankine  and  Clausius 
that  we  owe  the  present  advanced  condition  of 
that  science.  The  absolute  scale  of  tempera- 
ture based  on  the  second .  law  of  thermo- 
dynamics was  first  proposed  by  Lord  Kelvin. 
In  the  building  up  of  the  great  modern  doc- 
trine of  the  conservation  of  energy  Lord  Kelvin 
took  an  important  part,  and  the  portion  of  that 
doctrine  known  as  the  dissipation  of  energy  is 
almost  entirely  due  to  him.  He  also  pro- 
pounded a  modified  atomic  theory  in  which  the 
atoms  are  conceived  as  vortices,  and  he  threw 
much  light  on  such  questions  as  the  age  of 
the  earth,  cosmic  evolutions  and  geological 
time.  Lord  Kelvin,  then  William  Thomson,  was 
associated  as  electrician  with  the  company 
which  undertook  the  laying  of  an  Atlantic  cable 
in  1857,  and  was#  largely  responsible  for  the  suc- 
cess which  ultimately  crowned  this  pioneer 
effort  of  submarine  telegraphy  in  1866.  He 
might,  indeed,  be  called  the  first  electrical  en- 
gineer. He  was  knighted  in  1866,  and  in  1892 
was  raised  to  the  peerage  as  Baron  Kelvin  of 
Netherall,  Largs,  Ayrshire.  He  was  president 
of  the  Royal  Society  from  1890  to  1895,  and 
was  awarded  the  Copley  and  Royal  medals. 
In  1871  he  presided  over  the  meetings  of  the 
British  Association  at  Edinburgh.  He  was 
Rede  lecturer  at  Cambridge  in  1866  and  was 
many  times  elected  president  of  the  Royal  So- 
ciety of  Edinburgh.  He  was  awarded  the  Prix 
Poncelet  by  the  Institute  of  France  in  1874, 
and  the  Helmholtz  medal  by  Germany  in  1892. 
He  received  so  many  honors  that  there  is  not 
space  to  enumerate  them.  Perhaps  the  most 
notable  was  the  jubilee  celebration  of  his  pro- 
fessorship at  Glasgow  University  in  1896.  The 
gathering  was  attended  by  2,500  distinguished 
guests;  the  ceremonies  and  jubilation  lasted 
three  days.  The  Grand  Cross  of  the  Royal 
Victorian  Order  was  conferred  on  him.  The 
city  officials  joined  in  the  event,  cable  com- 
panies all  over  the  world  sent  congratulations 
and  a  message  was  sent  from  the  university 
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half  around  the  world,  via  Newfoundland.  New 
York.  San  Francisco.  New  Orleans.  Washing- 
ton and  hack  io  London  and  Glasgow,  being 
received  by  Lord  Kcvlin  in  seven  and  one-hail 
minutes.  Lord  Kelvin's  most  important  pub- 
lished work  is  the  well-known  'Treatise  on 
Nalural  Philosophy'  (Part  1.  1867;  new  ed.. 
1879).  writtcTi  will.  Professor  Tail.  An 
abridged  edition  has  also  been  published.  His 
other  works  arc  'Papers  on  Electrostatics  and 
Magnetism'  (W73)i  'Mathematical  and  Phvsi- 
c»l  Papers'  (I882.  1884.  1890);  -Popular  Lec- 
■!  \ddrc-scs.'  ..ml  articles  in  the  9th 
edition  of  the  'Encyclopaedia  Britanuica,1  some 
of  which  have  been  also  published  separately. 
Me  visited  the  United  States  in  1884.  in  1892 
and  again  In  1902;  Commit  his  'Life'  by  An- 
drew Gray  <  1«.IB>,  and  by  Thompson,  S.  P.. 
f,tW0>. 

THOMSONITE,  one  of  the  zeolite  family 
of  minerals  t  !■[,.( Xiis.Ca),AI,Si.O„).  It  usu- 
ally occurs  in  columnar  forms  or  radiated  con- 
cretions of  snow-white  color;  ten  inquciiiK 
in  distinct  ortborbotubic  crystals  (comptonitc) 
It  is  a  hydrous  silicate  of  aluminum,  sodium 
and  calcium.  It  is  found  filling  cavities  in 
igneoUS  rocks  in  Scotland,  the  Faroe  Islands. 
Nova  Scotia,  al  Golden  in  Colorado,  and  else- 
where. Much  so-called  thomsonitc,  including 
the  pebbles  of  Grand  Marais,  Minnesota,  is 
mcsolitc. 

THOR,  Mr  or  tor.  in  Norse  mythology, 
the  god  of  ihundcr.  son  of  Odin  by  Jord  (the 
earth).  He  mi  represented  as  a  powerful  man 
in  tin-  prima  wf  lite  with  ■  red  beard,  girt  with 
his    gi  n !!  ■  'I    armed    with    his 

mighty  hammer  Mtrilnir  ("the  smasher").  He 
was  the  foe  of  the  giant  demons,  and  friendly 
to  man.  Some  have  thought  him  identical  with 
Jtipitcr;  others  Identify  Inm  with  the  Anglo- 
Saxon,  ThoiK.r  Sacrifices  were  offered  up  to 
him  uniki  oaks  Thursday  has  its  name  from 
him.  Consult  Uflland,  'Dec  Mythus  vom  Thor1 
(1868). 

THORACIC  DUCT,  a  vertical  canal  lying 
in  front  o!  Ihc  tpine,  and  receiving  the  ter- 
minations of  the  lacteal  and  lymphatic  vessels. 
It  is  the  receptacle  for  the  materials  which  go 
to  renovate  the  Mood,  these  material;  I  .-Inu 
".mi  the  digestion  oi  Food  and  from 
the  elaborated  product)  of  the  Ivtnphal 

the  thoracic  duct  the  chyle  or  nutrient 
mailer  is  poured  directly  into  the  current  of 
the  circulation,  Ihe  duel  opening  into  the  great 
veins  (interna!  jugular  and  suliclaviati  veins) 
lying  at  the  root  of  the  neck  on  the  Icil  side. 
nd  and  smaller  lymphatic  or  thoracic 
duct  lies  on  the  right  side  of  the  body,  and  rc- 

r.  IV'.-      ill!"      Li.ititllil-.      Of      [hi 

right    arm    and    richt    side   of    the   head.      The 
chief  thoracic  duct  is  dilated   al   its  lower   ex- 
tremity, at  the  junction  of  the  loJnl   al 
.!mi-.i  chili.     The  coi 
the  thoracic  duct   contain  the  elements  of  the 
blood  already  elaborated. 

THORAH.  tH.'ra,  or  TORAH.  in  Hebrew 
literature,  a  definite  commandment  laid  down 
by  recognized  anthi  :   with  the 

definite  article   the   word   refers    apKfficall] 
the    Mosaic   law,    that    is   the   PenUrtMCfa;   and 
often  to  the  Ten  Comma ndrocnts. 


THORAX,  that  part  of 
vertebrates  between  Uu 
taming   ihe  heart,   lug 
closed  by  the   ribs,   sternum   and 
tcbr.T      Sometimes  the  term  is  res 
bony  structure  that  forms  the  che 
is  also  applied  to  those  segments  o 
Arthrvpada  which  lie  between  the 
abdomen      Thus  in  insects  there  t 
ments  forming  the  thorax,  named 
the    prothorax.    meso  ih  o  r;n 
The  prothorax  bears  the  first  pair  oi 
mesothorax   the   second   pair   of    le|es 
pair  of  wings,  while   the  metathoraz 
third  pair  of  legs  and  second  pair  of  «     _ 
crustaceans  an  d  and  chest  a 

rm-nls  are  I 

named  the  cc  phn  I  o  thorax.  In  man  and  I 
vertebrates  the  thorax  is  [on 
tuim  or  breast-bone  in  part  and  by  the 
spine,  laterally  and  behind,  in  matron 
is  the  thorax  and  its  cavity  complete)* 
from  the  cavity  of  the  abdomen  by  a  l 
diaphragm  or  midriff  Sec  Anatomy 
ology.   Human;  Tcnso. 

THORRAU.  iho'ro,  Henry 
can    "poet-naturalist* :    h.    Concoi 
July  1817;  d.  there,  6  U 
uated   at    Harvard   in    1837  and 
year  the  copious  journal  with  w 
he  filled  30  manuscript  volumes, 
ing  at  Concord  and  on  Slatcn  Ii 
pcarcd  occasional!)    i 
cord  and  other  New  I 
to    I. ill    him,    and,    until    Ma 
at  intervals  and  with  :■-.■ 
cil-manufacture,  makins.  Emerton 
an  article  as  llic  best    Kiijilish. 
the    excursion    recorded    in    '/ 
Concord  and  Merrim: 
lished  in  1841  xn  an  edition  of  1.000; 
of    700   as    unsalable    (IS.s.V)    atforded 
humorous   boast   that   he  had   now  a 
library  all  of  his  own  writing      In  the 
the  voyage  there  are  many  phases 
lion  and  opinion,  the  result  being 
live  than  a  collection  of  euayi  and 
Chiefly   for   the  preparation   of   thi 
also   to  undertake  an  experiment 
of  living,  and  to  have  opportn 
servation   of   wild   nature,  he   lived  alone. 
house  built  by  himself,  from  July  1M5  to  .^ 
umber    1847."  at    vValdi 

Concord   village.     There,   too,  he  wrote  xi 
of    bis   papers   and   gathered   man 
•Waldrn,   or    Lift    in    the    Wo, 
best  known  and  probably  the  most  near  I 
of   his  books      Afler  this  episode,   which  x 
folk  professed  to  think  very  odd,  "he  ptefwroi* 
s.i  i  ■     I-  rui  rson,    'short    work,*    Suildir . 
grafting,  surveying  and  other  odd  robs,  •  iii.-r 
meanwhile    for    current    periodicals.      la   W4 
185.1  and  1857  he  went  to  the  Maine  woods,  aW 
I   in  macMiftcf  a 
his    lifetime,    wen     poMhumoualy   coOecMd  • 
book   form,  constituting  what  it  perhaps  *'"" 
'Walden,*    his   most    interesting    work 
jaunts  to  Cape  Cod  (1849)   and  Cmu.l 
were  also   described.     The   titles   of   tbrw  [•- 
thumou*    volumes    are     'F.xcnrwoot 
•The     Maine     Winds 
(1865);     'Early     Sprmg     i 
(1881);   'Summer1   (1884): 
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mn>      (1892);      <Miscellanies>      (1894); 
First    and    Last    Journeys    of    Thoreau, 
discovered  among  his  unpublished  Jour- 
id  Manuscripts,*  edited  by  Sanborn  (Bos- 
05).    He  refused  in  1841  to  pay  taxes  to 
xnment  concerned  in  slavery  and  war,  and 
ailed  for  a  few  hours.     He  was  said  to 
lided  the  escape  of  fugitive  slaves  when 
lden.    At  any  rate  he  sounded  the  bell  to 
nee   Emerson's  first  anti-slavery  address 
icord,  and  on  30  Oct.  1859  made  there  a 
mblic  defense  of  John  Brown,  later  re- 
in Boston.    As  a  scientist,  it  is  said  that 
de  few  discoveries.    His  exact  knowledge 
s  domain,  however,   was  gained  at  first 
his  works  abound  in  interesting  observa- 
id  fragments  of  natural  history;  notwith- 
ng  that  when  he  came  to  report  nature 
ms  to  have  valued  it  largely  for  what  it 
retcd  to  him.     He  was  much  of  a  poet, 
eked  metrical   facility,   and  wrote  little, 
of  his  work  in  verse,  such  as  ( Smoke, > 
Emerson  thought  finer  than  anything  of 
ides,  is  of  a  high  order.     In  prose,  de- 
xaggerations  and  other  rhetorical  defects, 
tained    greater    certainty    of    expression, 
ghout  his  writings  there  is  a  tonic  quality 
mav  in  part  arise  from  what  John  Bur- 
>,   tne   chief   later   representative   of    the 
of   literary   naturalists   which   Thoreau 
irated,  calls  his  ^stimulating  contrariness  * 
3th  century  has  brought  a  greater  appre- 
i    of    Thoreau,    especially    of    his    prose 
,   which  now  appear  destined  to  outlive 
of  his  contemporaries.     (See  Walden). 
is  a  ( Riverside*  complete- edition  (1893)  ; 
tion  of  the  betters*  by  Sanborn  (1894). 
lplete  edition  appeared  in  1906.     Consult 
banning,    \V.    E.,    ( Thoreau,    the    Poet- 
alist*    (1873;  new  ed.,  1902);   Sanborn's 
(( American    Men    of    Letters    Series,* 
the     ( Lives*     by     Page     (1877)     and 
1890;  1896)  ;  Japp,  A.  H.,  'Thoreau:  Kis 
nd  Aims*   (Boston  1877);  Marble,  A.  R., 
eau:    His    Home,    Friends    and    Books* 
York   1902);    More,   P.   E.,    <Shelburne 
>,    First   and    Fifth   Series*    (New   York 
8)  ;   Payne,   W.   M.,    <  Leading  American 
sts*  (New  York  1910)  ;  Rickett,  A.,  <The 
ond   in    Literature*    (New   York    1906)  ; 
rn,    Frank    B.,    (A    Life    of    Henry    D. 
au*    (New   York    1916) ;    Torrey,   Brad- 
< Friends  on  the   Shelf*    (Boston  1906)  ; 
;ay   by   Burroughs   in    < Literary  Values* 
,  and  also  lives  of  Emerson,  A.  Bronson 
and  Hawthorne. 

[ORIANITE,      a      mineral      consisting 

of  thorium  and  uranium  oxides,  about 

cent  of  the  former  and  12  per  cent  of  the 

occurs  at  Norris,  Madison  County,  Mont. 

IORITE,  a  rare  but  important  mineral 
almost  exclusively  in  Norway.  Theoret- 
it  is  an  anhydrous  thorium  silicate, 
>4,  but  all  analyses  show  the  presence  of 
erable  water  and  more  or  less  uranium, 
id  iron.  The  variety  orangite,  which  is  of 
ht  orange  to  lemon-yellow  color,  is  the 
:  known  thorium  ore,  containing  by  analy- 
35  per  cent  of  thoria.  Uranothorite  has  a 
eddish-brown  color  and  contains  9  to  10 
it  of  uranium  sesquioxide.  Thorite  proper 
:k  or  very  dark  brown.  It  crystallizes  in 
jnal  crystals  isomorphous  with  zircon,  the 


usual  habit  being  a  square  prism  terminated  by  a 
square  pyramid.  Prismatic  cleavage  is  distinct 
and  the  fracture  is  conchoidal.  Its  hardness  is 
4.5  to  5,  and  the  specific  gravity  ranges  from 
4.2  in  some  uranothorite  to  5.4  in  some  orangite. 
It  is  transparent  in  thin  splinters  to  nearly 
opaque  in  large  or  altered  masses.  Its  lustre 
is  resinous,  streak  yellow  to  dark  brown. 
Thorite  was  formerly  one  of  the  chief  sources 
of  supply  of  the  rare  earth  thoria  and  is  still  of 
much  value  for  that  purpose,  though  its  use  has 
been  supplanted. 

THORIUM,  one  of  the  most  valuable  of 
the  rare  elements.  It  was  discovered  by  Ber- 
zelius  in  a  Swedish  mineral  and  called  by  him 
"thorium1*  after  the  ancient  Swedish  god  Thor. 
Found  in  the  minerals  thorite,  orangite,  cuxen- 
ite,  aureite  and  in  monazite  sand.  This  latter 
substance  is  found  in  considerable  quantity  in 
Brazil  and  in  North  Carolina  and  is  one  of  the 
most  valuable  sources  of  thorium  and  of  a 
number  of  other  rare  elements  related  to  it. 
Thorium,  symbol  Th,  atomic  weight  232,  is  a 
grayish  metallic  element  that  can  be  separated 
in  an  elementary  condition  by  heating  the 
chloride,  ThCl*,  with  metallic  potassium  or 
sodium.  It  is  soluble  in  mineral  acids  and  burns 
brilliantly  to  the  oxide  ThOs,  thoria,  when 
heated  in  the  air.  This  oxide  is  the  most  im- 
portant compound  of  thorium  as  it  is  used  to- 
gether with  the  oxides  of  certain  other  rare 
elements  to  form  the  ^mantles**  for  the  Wels- 
bach  incandescent  gas  lights.  See  Mineral 
Production  of  the  United  States. 

THORN,  torn,  Germany,  in  Prussia,  in  the 
province  of  West  Prussia,  on  the  Vistula,  51 
miles  southwest  of  Marienbad.  It  is  an  im- 
portant stronghold,  the  head  of  the  eighth  Prus- 
sian fortress  district,  a  railway  junction,  sur- 
rounded by  detached  forts,  and  has  withstood 
many  sieges,  the  last  being  in  1915.  It  dates 
from  1231,  and  its  principal  buildings  comprise 
the  ancient  castle,  town-house  and  other  gabled 
and  handsome  edifices;  there  is  also  a  statue  to 
Copernicus,  who  was  born  there.  It  was  taken 
from  Poland  by  Prussia  in  1793.  Its  manufac- 
tures include  machinery,  castings,  soap  and  a 
special  gingerbread.  There  is  considerable 
trade  in  corn  and  timber,  besides  wood,  linen, 
hides,  bark  and  ashes.  An  important  conference 
was  held  in  1645  to  reconcile  Protestant  and 
Catholic  differences,  presided  over  by  German 
and  Polish  churchmen,  but  was  far  from  meet- 
ing with  success.    Pop.  46,227. 

THORN-APPLE.    See  Datura. 

THORNDIKE,  Edward  Lee,  American 
psychologist:  b.  Williamsburg,  Mass.,  31  Aug. 
1874.  He  was  educated  at  Wesleyan  University 
(A.B.,  1895),  Harvard  (A.B.,  1896),  Columbia 
(Ph.D.,  1898),  and  taught  in  the  Western  Re- 
serve University  (1898-99).  He  became  in- 
structor in  psychology  in  Columbia  University 
(1899-1904)  and  has  been  professor  there  since 
the  latter  year.  He  is  author  of  c Educational 
Psychology*  (1903);  <Mcntal  and  Social  Meas- 
urements* (1904);  <  Animal  Intelligence* 
(1911)  ;  <The  Original  Nature  of  Man>  (1913)  ; 
'The  Psychology  of  Learning*  (1914),  and 
many  monographs  on  similar  subjects. 

THORNE,  Joseph,  American  inventor:  b. 
Marlborough,  N.  Yn  17  Feb.  1826;  d.  Sing  Sing, 
N.  Y.,  4  May  1897.     He  served  through  the 


588 


THORNHBADBD  WORMS— THORNWELL 


Mexican  War.  Becoming  an  engineer  he  asso- 
ciated himself  with  Klias  Howe  while  the  latter 
was  perfecting  his  sewing-machine.  Afterward 
he  was  connected  with  the  Singer  Company 
and  later  established  a  factory  in  Scotland.  He 
invented  a  typewriter,  a  sewing  machine  and  a 
typesetting  and  distributing  machine,  which  bear 
his  name.  This  last  machine  was  developed 
in  Hartford,  Conn.    See  Composing  Machines. 

THORNHEADED  WORMS,  or  ACAN- 
THOCEPHALA,  a  group  of  parasitic  round- 
worms (q.v.)  of  the  genus  Echinorhynchus, 
having  the  proboscis  armed  with  a  circle  of 
hooks. 

THORNHILL,  Sir  James,  English  painter: 
b.  Melcombc  Regis,  167o;  d.  Thornhill,  Dorset, 
13  May  1734.  Queen  Anne  appointed  him  her 
sergeant-painter  and  he  was  much  engaged  in 
the  decoration  -of  palaces  and  public  buildings, 
in  which  his  chief  works  are  to  be  found. 
Among  his  best  efforts  may  be  mentioned  the 
dome  of  Saint  Paul's,  Great  Hall  at  Greenwich 
Hospital  and  some  rooms  at  Hampton  Court. 
He  also  painted  the  altar-pieces  at  All  Souls 
and  Queen's  colleges,  Oxford.  His  forte  was 
in  the  treatment  of  allegorical  subjects.  He 
was  confirmed  in  his  position  sergeant-painter 
bv  King  George  I  in  1720  and  knighted  in 
tne  same  year.  Hogarth  clandestinely  married 
Thornhill's  daughter  in  1729,  and  always  ex- 
pressed great  admiration  for  that  painter's 
works  which  show  invention,  even  genius,  al- 
though living  critics  have  not  confirmed  the 
favorable  verdict  of  George  I  and  his  con- 
temporaries. 

THORNS  AND  SPINES  IN  PLANTS, 

acute-pointed  projections  from  the  trunks, 
branches  or  twigs  of  plants.  A  thorn  arises 
from  the  wood  of  which  it  is  an  outgrowth, 
whereas  a  prickle  or  spine  is  an  outgrowth  of 
the  bark  and  can  be  removed  when  the  bark  is 
peeled  off.  The  raspberry  and  the  rose  arc 
good  examples  of  prickle-covered  plants;  the 
hawthorn  and  some  wild  plums  of  plants 
covered  with  thorns.  Prickles  and  spines  arc 
believed  to  be  useful  to  the  plants  which  bear 
them,  cither  as  protections  against  the  brows- 
ing of  animals,  as  auxiliaries  in  climbing,  hold- 
ing their  position,  etc. ;  thorns  are  considered 
to  be  abortive  branches,  a  deduction  based  upon 
the  facts  that  in  nature  they  often  bear  leaves, 
and  under  domestication  may  develop  into 
branches.  Various  hawthorns  exhibit  the  for- 
mer phenomenon  and  the  apple  and  pear  the 
latter. 

THORNTON,  Sir  Edward,  Knglish  diplo- 
mat :  b.  London,  13  July  1X17;  d.  there,  2f>  Jan. 
l'Mlf».  He  was  educated  at  King's  College, 
London,  and  at  Cambridge  University  and  in 
1S42  was  appointed  attache  at  Turin.  He  was 
cnvMgi-d  in  important  diplomatic  missions  to 
Mexico  and  the  South  American  states  in  1X45- 
cr,  and  in  1X/i5-(i7  wa>  Minister  to  Brazil  In 
l.Mi7  he  wii«  appointed  Minister  to  the  I'nited 
Stales,  mivi.I  on  the  commission  to  adjust  the 
Alabama  Claims  in  1X71  and  was  arbitrator  in 
:he  ■■■■iuiiiinMi'Ii  on  the  I'nited  St. lies  and 
Me\:  an  cb.im*  in  1X73.  He  became  Anibas- 
>.i«lo:  -..  kn^ia  in  1XX1,  to  Turkey  in  1XX4  and 
in    l.v-7   iet;:!il   from  the  diplomatic  service. 

THORNTON,  John  Wingate,  American 
author:    b.   Sato,   Me.,    12  Aug.    1818;  d.   Scar- 


boro,   Mr,  6  June  1878.     He     took  hi«  LLB 
degree  at    Harvard   in    1840;   wa*  admired  •: 
the  bar  and  practised  in  Boston.    The  ho~.  >rirv 
A.M.  degree  was  conferred  on  him  hv  Bow  dm 
College  in   1860.     He  was   the   founder  of  "Jic 
Xcw    Kngland   Genealogical    Society   and  wa» 
vice-president  of  the  American  Static  Asveia- 
tion.       His    published    work*     chierly    inrhidc 
genealogical  memoirs  of  distinguished  men  and 
families,   including  a   *Life  of   John   Bowks.' 
1  Ancient  Pcmamiid,*  <Pulpits  of  the  American 
Revolution*    (1860)    and    the    ■ Historical   Re- 
lations of  New  England  to  the  English  Cw- 
monwealth'  (1874)    Consult  'Memoirs  of  (oho 
Wingate  Thornton*  (Boston  1870). 

THORNTON.  Matthew,  American  legis- 
lator, signer  of  tne  Declaration  of  Independ- 
ence: b.  Ireland,  1714;  d.  Xcwburyport,  Ma«. 
24  June  1803.  He  came  with  his  parent 5  :.-. 
America  in  1717,  lived  for  a  time  at  \Yi*cas- 
set,  Me.,  removed  to  Worcester,  Mass.  ar.J 
there  received  his  education.  Entering  the  pro- 
fession of  medicine,  he  practised  at  London- 
derry, X.  H.,  and  in  the  LouUbure  expedition 
under  Sir  William  Peppcrell  (174^)  served  a> 
surgeon.  He  presided  over  the  provincial  con- 
vention of  1775;  in  1776  became  a  delegate  :.. 
the  Continental  Congress;  and  although  he  &l 
not  take  his  seat  until  Xovcmbcr,  and  had  no! 
been  elected  when  the  Declaration  of  Independ- 
ence was  adopted,  he  was  granted  the  special 
privilege  of  signing  it.  He  had  already  beet 
chief  justice  of  the  Court  of  Common  Pleas  ± 
New  Hampshire  when  in  1776  he  was  made  a 
judge  of  the  Supreme  Court,  and  this  office  be 
held  until  1782. 

THORNTON,  William,  American  archi- 
tect and  physician:  b.  Tortola.  West  Indies.  1762; 
d.  Washington,  D.  C.,1827.  He  was  educated  a* a 
physician  and  resided  for  a  number  of  yean 
in  Philadelphia  where  he  was  well  known  for 
his  scientific  attainments  and  was  a  member  of 
the  American  Philosophical  Society.  He  was 
a  skilled  aichitect  and  designed  the  Philadelpbu 
Library  building.  Later  he  removed  to  Wash- 
ington and  planned  the  Capitol,  of  which  bf 
partly  supervised  the  construction.  He  was 
the  first  commissioner  of  public  buildings  n 
the  national  capital  and  also  was  first  Com- 
missioner of  the  patent  office,  to  which  hf 
was  named  in  1802.  He  wrote  *  Cadmus  or  the 
Klrments  of  Written  Language'  (Philadel- 
phia l')U). 

THORNWELL,  Junes  Herder,  America* 
t-.lucator:  b  Marlborough  District.  S.  C-.  Q  Hrc 
1H12;  d.  Charlotte,  S.  C  ,  1  Aug.  1862.  He  was 
graduated  in  1«S31  from  the  South  Carolina  Col- 
lege and  studied  law  but  declined  to  pracr.« 
and  finally  was  ordained  by  the  Bethel  Presfry* 
tery  in  1X34  and  became  pastor  of  the  Lancaster 
Court  House  congregation.  He  was  pro  fewer 
of  logic,  belles  Icttrcs  and  metaphysics  in  tfac 
South  Carolina  College  (1  A3 7 -39).  pastor  at 
Columbus  S  C.  (1840),  returning  to  the  cor- 
hL'e  as  pro  lessor  of  literature  (1842-52).  Is 
1X41  be  visited  Europe.  He  served  as  ores- 
•  lent  of  tin-  South  Carolina  College  (1852-55' 
He  was  author  of  a  number  of  works  treat* 
of  theological  subjects  and  his  writings,  edrifrf 
by  Uev.  J.  H  Adger  were  published  in  UC4 
(  Miisuh  I 'aimer,  lien,  'Life  and  Letters1  (R*** 
moiid  1X75). 
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IORNYCROFT,  Sir  John  Isaac,  Kng- 
mgineer  and  naval  architect:  b.  Rome, 
1  Feb.  1843.  He  was  graduated  from  the 
Bering  department  of  Glasgow  University 
tidied  shipbuilding  at  Govan  on  the  Clyde, 
.'came  a  builder  of  torpedo  boats  and  has 
meted  many  such  boats  for  English  and 
European  governments.  He  is  the  in- 
r  of  the  turbine-propeller  for  use  in  shal- 
raft  vessels;  and  was  knighted  in  1902. 

iORNYCROFT,  William  Hamo,  Eng- 
culptor:  b.  London,  9  March  1850.  He 
ed  his  education  at  University  College 
•1,  London,  and  entered  the  Royal  Acad- 
chools  in  1869.  He  first  exhibited  at  the 
:my  in  1871  and  in  the  same  year  went  to 

He  gained  a  gold  medal  from  the  Acad- 
n  1875  for  a  group  representing  (A  War- 
tearing  a  Wounded  Youth  From  the  Field 
ttle*  and  in  1880  he  completed  his  (Arte- 
for  the  Duke  of  Westminster.  He  be- 
R.A.  in  1888.  He  was  made  an  honorary 
er  of  the  Royal  Academy  of  Munich  in 
and  he  received  a  medaillc  d'honnettr  at 
'aris  Exhibition  of  1900.  His  principal 
i  include,  in  addition  to  those  mentioned, 
er*  (1881),  now  in  the  Tate  Gallery; 
Mower *  (1884)  ;  a  memorial  of  the  poet 
(1885)  at  Pembroke  College,  Cambridge; 
t  of  S.  T.  Coleridge  (1885),  in  Westmin- 
ibbcy;  (The  Sower>  (1886)  ;  the  National 
>rial  to  General  Gordon  in  Trafalgar 
e,  London;  < Medea *  (1888);  a  statue  of 
Bright  (1890)  in  Rochdale;  <The  Bather> 
)  ;  ( Lot's  Wife* ;  and  many  monumental 
s,  including  those  of  Queen  Victoria, 
•ishop  Thomson  (York  Minster)  and  W. 
adstonc  (1902).  The  style  of  this  sculp- 
iows  a  return  from  pictorial  realism  to- 
the  severity  of  Greek  idealism.  His  mon- 
:al  statues,  the  best  of  which  is  that  of 
>n,  are  some  of  the  noblest  in  English 
nd  his  heroic  figures,  such  as  ^eucer,* 
istinct  with  life,  while  exhibiting  some- 
of   the   purity  of   line   and  classic  grace 

belong   to   the   Periclean   age   of   sculp- 

iORODDSEN,  thor'ckl-scn,  Thorvald, 
die  physicist :  b.  Flatcy,  Breidif  jord.  West 
d,  6  June  1855.  He  was  educated  at  the 
:c  of  Reykjavik  and  the  University  of 
hagen  and  was  a  teacher  at  the  first- 
1  institution,  1885-95.  Since  the  last-named 
le  has  resided  in  Copenhagen,  spending 
immers  in  Iceland,  and  has  made  a  geo- 
1  survey  of  the  entire  island.  Among  his 
ations  are  ( History  of  Icelandic  Geog- 
>  (1892-1902);  *  Geological  Map  of  Ice- 
(1901)  ;  Earthquakes  in  Iceland  >  (1899)  ; 
>ry  of  Icelandic  Volcanoes )    (1882). 

IOROGUMMITE,  a  rare  mineral  found 
n  Lano  County,  Tex.  It  is  essentially 
rated  thoro-silicate  of  uranium,  contain- 
so  ceria,  yttria,  lead,  etc.  It  is  regarded 
Je  up  of  three  molecules  of  thorite,  linked 
•ne  of  uranic  oxide.  It  is  highly  valuable 
ore  of  uranium  and  thorium.  It  occurs 
/■e  or  in  crude  crystals  resembling  thorite 
-m.  Its  color  is  dull  yellowish-brown; 
»ss,  4  to  4.5 ;  specific  gravity,  4.43  to  4.54. 
IOROLD,  Canada,  town  in  the  province 
ntario,    on     the    Grand    Trunk    Railroad 


(Welland  branch)  and  the  Niagara,  Saint 
Catherine  and  Toronto  Electric  Railway,  26 
miles  northwest  of  Buffalo,  N.  Y.  It  has  four 
churches,  several  big  flouring  mills,  a  foundry, 
cement,  woodworking  and  paper  mills,  knitting, 
printing  and  publishing  establishments,  tele- 
graph offices  and  ample  hotels,  a  bank  and  a 
public  library.     Pop.  about  2,500. 

THOROUGHWORT.    See  Eupatorium. 

THORPE,  thorp,  Francis  Newton,  Ameri- 
can author  and  jurist:  b.  Swampscott,  Mass., 
16  April  1857.  He  was  educated  at  Lake 
Shore  Seminary,  at  Syracuse  University 
(Ph.D.,  1883;  LL.D,  1907).  He  was  Fellow 
and  professor  of  American  constitutional  his- 
tory of  the  University  of  Pennsylvania  (1885— 
98)  and  University  of  Pennsylvania  Law 
School  (1885-86)  ;  has  been  professor  of  politi- 
cal science  and  constitutional  law,  University 
of  Pittsburgh,  since  1910.  Mr.  Thorpe  is  au- 
thor of  <The  Story  of  the  Constitution*  (1891)  ; 
(A  Constitutional  History  of  the  American 
People,  1776-1850)  (2  vols.,  1898) ;  (The  Con- 
stitutional History  of  the  United  States,  1765- 
1895 >  (3  vols.,  1901) ;  <A  Social  and  Industrial 
History  of  the  American  People*  (1901)  ;  (A 
History  of  the  United  States  for  Schools* 
(1902)  ;  <A  Short  Constitutional  History  of  the 
United  States*  (1904);  <The  Civil  War:  The 
National  View*  (1906);  ( History:  The  Career 
of  Man  on  the  Earth*  (1909) ;  <The  Govern- 
ment of  the  People  of  the  United  States* 
(1889);  (A  Course  in  Civil  Government* 
(1894) ;  (The  Government  of  Pennsylvania* 
(1894) ;  <The  Constitution  of  the  United  States 
With  Bibliography  for  Students  of  Political 
Science*  (1894)  ;  (The  Statesmanship  of  An- 
drew Jackson*  (1909)  ;  <The  Federal  and  State 
Constitutions,  Colonial  Charters  and  Other  Or- 
ganic Laws  of  the  States,  Territories  and  Col- 
onies Now  or  Heretofore  Forming  the  United 
States  of  America*  (7  vols.,  published  by  Act 
of  Congress,  1909);  ( Benjamin  Franklin  and 
the  University  of  Pennsylvania*  (1893); 
( Franklin's  Influence  in  American  Education* 
(1903);  <The  Home  and  the  Household* 
(1910);  business*  (1910);  (William  Pepper, 
M.D.,  LL.D.,  Provost  of  the  University  of 
Pennsylvania*  (1904)  ;  ( William  Hickling  Pres- 
cott*  (in  <Studies  of  Great  Authors,*  1899); 
<The  Spoils  of  Empire*  (1903) ;  <The  Divining 
Rod*  (1905);  'An  American  Fruit-Farm:  Its 
Selection  and  Management  for  Pleasure  and 
for  Profit*  (1915);  <The  Essentials  of  Ameri- 
can Constitutional  Law*   (1917),  etc. 

THORPE,  Rosa  Hartwick,  American  au- 
thor: b.  Mishawaka,  Ind.,  18  July  1850.  She 
was  graduated  from  the  high  school,  Litchfield, 
Mich.,  in  1868,  and  was  married  to  E.  C. 
Thorpe  in  1871.  She  is  widely  known  by  her 
poem  < Curfew  Shall  not  Ring  To-night.*  She 
has  published  among  other  works  ( Fred's  Dark 
Days*  (1881)  ;  <The  Year's  Best  Days*  (1889)  ; 
Ringing  Ballads*  (1887);  <Sweet  Song 
Stories*   (1898). 

THORWALDSEN,  tor'wald-sen,  Albert 
Bartholomew  (Bertel),  Danish  sculptor:  b. 
Copenhagen,  19  Nov.  1770;  d.  there,  24  March 
1844.  His  father,  an  Icelander,  was  employed 
in  the  royal  dockyard  at  Copenhagen  in  cutting 
figure-heads  for  vessels,  and  little  Thor- 
waldscn's  first  employment  was  in  helping  his 
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IJU&     when     I  ■  i  -i-    joutricy    to 

Copenhagen,   being    principal)}    n  i 

■.;.lishmci 

city  of  a  museum   ol   lus    IKlfcs   -ii"l 
ores.     Hi*  return  was  a  true  national   festival 
(■oth    for   Copenhagen   and   the   whole  of   Den- 
mark     With   the   exception  <>i   a 
Rome  the   remainder  of   his   liii    » 

■  ■  I,,-  both  tooh  .i  inui 
interest  in  the  establishment  o(  the  Thorwald- 
ten  Huston  i<ii  i  and  e&ricbcd  it  by  im- 
portant coirtriblttiont.  Consult  Thick',  'Thor- 
waldson-    Biognpuc'    [WS6)i    Won.    'Thor- 

waldsen    sa    Vie    Bl  &)  I    both 

nf  these  work*  have  been  translated  into  Eng- 
li'h;     H.nnmiHih.     'Thorwaldsen     und     seine 
.  UJW). 

THORWALDSEN    MUSEUM,   a    build 

in  ■  ..■   '  .    ■  uti   i'  i  0|>cnhai  i  n  raised  from 

fu    .1      !      I    '        i!        .culptor    Thoiu.-ildseu       The 

,:•„.:,■,!     :,t>r     ..     plan     ftlr- 

,.;..;    ..,    the   architect   Hindcsbdll.  and  is  pi.rtel> 

i',li .     In    conti  ins  I 

i   i      which  comprise  SO  statues  from  hh  hand; 
■!    l.Kt  busts.     In  the 
■ 
n, ml.     of     Thorwaldsen.      The    museum     was 
mi  1846. 
THOTH,   th.'.th   or   1*1,   an    Egyptaw   deity 
■  ■ 
11]    thr  moon-god.  and  the   invention  of 
attributed  to  him. 
rj    lie  it   repre- 
of  thai  bird    ti 
I      Thr   dog  ; 


■ 


he  accordingly  appears  tti  the  r 
tahles  and  stylus.  He  hat  been 
the  Greek  Hermes.     See  Kraut*  T 

THOTHMES.  thothW*.  or  i&t'me*  (« 
,ii  I  both  i  ,  the  name  of  four  Egyptian  Vii*. 
Under  Thothmei  1,  Egypt  saw  itm  darkest  <kf> 

come  tQ  end   with   the  rxpulakn  oi    th 
and  the   ret 

i;ation  and  of  national  power  The  era  of  «n> 
sign  invasion,  with  the  rou  sequent  erwirtaant 
of  the  royal  treasury,  began.  Ethiopia  »i 
made  a  tributary  Hate  and  ....stward  the  hano 
of  Egyptian  power  were  pushed  ai  far  as  tntk 
Euphrates.  At  his  death  Thothme*  I  ■ 
ceeded  by  Thothmc*  11,  his  eldest  sou.  wok 
Hatasrx,  bis  daughter,  and  Thoiina?- 

Thothmes    II 

igu  was  brief  aad 

uiiiRinficant.     Thothmes  HI  *i>  the  t" 

of     Egyptian    history,       After  -the 

which  comprised  1 1  camuaiKm.  m  the  ■ 

whi<  b  he  subdued  P  i 

in   part,   and 

the    Euphrates    and 

names  of  the  cities  In 

and  Tyre,  are  inscribed  in  ni'    

eulogy  on  the  walls  of  Kan 
tetuuveh/  to  the  architectural  glories  o 
As  Hatasu.  the  Scmiramis  of  Egypt,  c 
name    of    the    Thothmes   II,   her    hah 
from    his    monument    at    Karnak.    to    1 

-  .1    with    the    recot  d 
paigns,   during  whieh  she  appearrd  i 
1 1  rti      Eroaj      the      recording      ' 
Thothmes  III.     He  reigned  from   15W  ti 
in        lie  \rni-rshotrp 

whose  death  Thothmes  IV  began  hu  rotr 
latter     waited     war     in     Ethiopia,     Syria 
Phoenicia,  but  his  carcet  was  without  i 
oi     political     significance.      ■ 
I     II.    'History    of    the    Ancient 
i.   |9CB), 

THOU,  t 
Tkuawus), 

■ 

revotr  of    Fans,    prodnced    by   the    l ._ 

■ 
the   assassination   of    the    Dull 
principally    instrumental    in    reconciling    I 
with    the    kit 

is     uncle 
■ 

Edict    of    S.i    ■    « 


luminous    'Histona    sui    Tempo 

of    138   looks,    comprising  eia 
>rkalUe    for  a 
be  added  ' 

spirit      The  > 

cditinti  ni  the  history  it  that  putiKihed  iaiL 

don  in  17M.  U   Buckler,  in  *e*cn  vohaaMK  C 

on,    'life   of   Thuanus    wsth  i 

Acrimti!   of   hi 
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BOUGHT,  a  cognitive  relation  other 
that  of  direct  awareness,  born  by  the 
either  toward  an  object  which  is  believed 
st,  or  toward  a  so-called  (<abstract  object,39 
as  a  universal,  concerning  which  the 
on  of  existence  has  no  meaning.  This 
feature  distinguishes  thought  from 
nation  in  the  narrower  sense  which  is 
ed  toward  objects  capable  of  existence, 
nt  involving  any  belief  in  their  existence. 

it  differs  from  mere  presentation,  the 
ht-relation,  so  far  as  it  furnishes  us  with 
cnowledge  of  its  objects,  furnishes  us 
vhat  Bertrand  Russell  calls  knowledge  by 
otion  —  knowledge  that  is,  which  may  be 

ed  by  propositions.  On  this  account 
ni  can  be  conveyed  by  language,  for  lan- 
,  though  totally  unable  to  transmit  an  im- 
te  presentation,  is  well  adapted  as  a 
e  for  the  relations  between  presentations, 
bodied  in  propositions.  This  intimate  as- 
ion  between  thought  and  language  leads 
e    nominalist    identification    of    the    two, 

possesses    all    the    defects    inherent    in 

form  of  nominalism  (q.v.).  A  more 
s  form  of  this  nominalism  pervades  a 
part  of  the  modern  psychology  of  rea- 
r  and  consists  in  the  recognition  in  the 
1  life  of  nothing  but  particulars.  The 
mental  method  of  psychology  is,  of 
;,  introspection.  Now,  the  psychologist 
es  his  training  in  introspection  in  the 
n  of  the  senses.  Here  introspection 
»  for  the  most  part  the  formation  of  an 
ory  of  the  sense-data  constituting  a  given 
ience.  The  psychologist  consequently  ac- 
.  the  tendency  to  consider  the  analysis 
nsciousness  complete  when  all  the  mental 

of  the  level  of  sense-data  are  checked 
id  tagged.  When  he  approaches  an  act 
night,  or  the  consciousness  of  a  universal, 
y  similar  experience,  he  is  likely  to  find 
mental  states  as  he  is  accustomed  to  ex- 
,  entirely  absent,  except  for  a  few  vague 
lal  organic  or  kinesthetic  sensations  and 
i  images.  He,  therefore,  identifies  these 
the  thought-consciousness  or  universal- 
ousness  and  either  concludes  that  these 
of  consciousness  add  to  the  mind 
Dnstituent  elements  not  already  found 
isation,  memory,  imagination  and  feeling, 
stulatcs  the  existence  of  some  substantive 
.1  state  not  involving  images  or  emotions, 
e  to  explain  how  such  a  barren  mental 
can  be  so  pregnant  with  meaning,  he  has 
rse  to  such  unexplanatory  phrases  as  *con- 
;  attitudes. w  The  true  reason  for  the 
r  of  a  vague  picture  of  a  particular  tri- 
to  convey  the  entire  meaning  of  triangu- 

or  for  power  of  a  verbal  image  of  the 
f  gravitation  to  symbolize  the  law  itself, 
it  the  mind  is  a  structure  and  no  struc- 
;s  exhausted  by  its  inventory, 
lere  is  no  doubt  on  earth  that  whether  the 
itency    or    the    correspondence    theory   of 

be  valid,  a  necessary  condition  of  true 

ng  is  that  the  pattern  of  thought  should 

with  the  pattern  of  things.     Now,  if  two 

ns  agree,   we   do  not  have  the  relations 

i  parts  of  one  pattern  symbolized  by  the 

of   the  other,  but  precisely  by  the  rela- 

between   those  parts.     Accordingly,  it  is 

reasonable   to   suppose  that  relations  are 


conveyed  in  the  mind,  not  by  items,  but  by 
relations;  that  qualities  are  conveyed  by 
qualities;  that  facts  are  conveyed  by  facts. 
The  muscular  strain  in  the  orbits  that  may  be 
the  only  substantive  state  in  my  mind  when  I 
think  of  a  certain  mathematical  theorem  is 
not  my  consciousness  of  that  theorem,  but 
merely  a  sort  of  a  mental  chalk-mark  with 
which  I  make  myself  aware  of  my  reference 
to  the  theorem.  To  call  my  true  consciousness 
of  the  theorem  either  imageful  or  imageless 
involves  a  gross  confusion  of  categories.  (See 
Logic;  Meaning;  Psychology).  Consult  James, 
W.,  principles  of  Psychology*  (New  York 
1890)  ;  Messer,  A.,  (Empfindung  und  Denken* 
(Leipzig  1908);  <Psychologie>  (Stuttgart 
1904)  ;  Ogden,  R.  M.,  introduction  to  General 
Psychology*  (New  York  1910) ;  Titchener,  E. 
B.,  Experimental  Psychology  of  the  Thought- 
Processes>  (New  York  1909). 

THOUGHT     TRANSFERENCE.       See 

Telepathy. 

THOUSAND  ISLANDS,  a  group  of 
islands  in  the  Saint  Lawrence  River  (q.v.) ,  near 
Lake  Ontario.  For  about  40  miles  east  of 
Ontario  the  Saint  Lawrence  has  a  width  of 
three  to  seven  miles  and  here  there  are  about 
seven  large  and  1,600  small  islands.  The  belt 
of  Laurentian  gneiss  which  extends  from  the 
Adirondacks  in  New  York  into  Canada  is 
here  crossed  bv  the  Saint  Lawrence  River.  The 
crystalline  rock  and  glacial  deposit  forming  the 
river  bed  presents  an  uneven  surface;  some  of 
the  points  being  above  the  water  form  islands. 
A  large  number  of  the  islands  belong  to  Canada, 
the  others  to  the  State  of  New  York.  Hand- 
some summer  residences  have  been  erected  on 
many  of  the  islands  and  large  hotels  furnish 
accommodations  for  the  many  city  people  who 
visit  the  place  each  summer. 

THOUSAND  AND  ONE  NIGHTS,  The. 

See  Arabian  Nights,  The. 

THRACE,  thras,  anciently  a  part  of  the 
Balkan  Peninsula,  whose  territory  was  some- 
what indefinite,  but  which  comprised  the  region 
north  of  Macedonia,  including  Scythia.  Its 
territory  was  understood  differently  at  differ- 
ent times  by  the  ancients,  but  was  later  limited 
to  the  country  between  the  northern  boundary 
of  Macedonia  and  the  Danube  and  that  which 
lies  between  the  Black  Sea,  the  Bosporus,  the 
Propontis  and  the  Hellespont,  the  yEgean  Sea 
and  the  Strymon  River.  The  Balkans  divided 
it  into  two  parts  —  the  Romans  recognized  only 
the  southern  division  as  Thrace.  The  land  was 
inhabited  by  wild  tribes,  abounded  in  mines, 
had  fertile  lands  and  produced  celebrated 
horses.  The  chief  mountains  were  the  Haemus 
(Balkan),  Rhodope  and  Pangaeus.  The  largest 
river,  the  Hebrus  or  Maritza.  The  chief  towns, 
Abdera  where  Democritus  *was  born;  Sestos 
and  Byzantium.  The  mythological  founders  of 
Greek  poetry,*  music  and  philosophy  are  sup- 
posed to  have  come  from  Thrace.  The 
Thracians  were  classed  as  barbarians  up  to 
about  475  B.C.,  when  Xerxes  invaded  the. coun- 
try and  introduced  some  Eastern  customs.  His 
rule  was  short,  but  Philip  of  Maccdon  in  the 
4th  century  occupied  a  portion  of  the  territory, 
and  in  133  B.C.  it  came  under  the  power  of 
Rome.  Native  kings  maintained  a  nominal  rule, 
however,  for  several  centuries.    About  335  a.d. 
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Constantinc  sent  a  colony  of  Sarmatians  to 
Thrace  and  continued  to  colonize  the  country. 
A  few  years  later  Thrace  was  overrun  by  the 
Goths  and  later  by  Attila  and  his  Huns.  In 
the  following  centuries  a  Bulgarian  population 
developed,  and  about  1450  the  country  came 
under  Turkish  rule.  For  modern  history  see 
Bulgaria;    Balkan    Peninsula;    Serbia. 

The  Thracians  can  hardly  be  regarded  as  a 
distinct  race,  being  a  mixed  people  much  con- 
fused with  the  Illyrians.  The  early  tribes  were 
low  in  morals  and  addicted  to  phallic  worship. 
Their  dialects  were  closely  allied  to  the  Greek. 
The  native  deities  were  Arcs,  Bendis  and 
Dionysius.     See  Illykia. 

THRASHER,  one  of  the  large,  thrush- 
like  wrens  of  the  American  genus  Harpo- 
rhynchus,  of  which  the  familiar  Kastcrn  spe- 
cies is  the  brown  thrasher  (//.  rufus),  one  of 
the  most  pleasing  of  American  migratory 
birds.  It  is  at>oiit  10  to  12  inches  in  length, 
slender,  with  a  long  bill  and  tail,  rufous  upper 
parts  and  a  cream- white  breast  sharply  marked 
with  arrow-shaped  streaks.  A  frequenter  of 
orchard  and  shade-trees,  it  is  as  likely  to  make 
its  nest  on  the  ground  or  upon  bush-piles  near 
the  house  as  at  the  edge  of  the  woods,  and  its 
oblong  pepper-and-salt  sprinkled  eggs  are  famil- 
iar to  every  country  boy.  The  thrasher  in 
spring  utters  a  highly  varied  song,  so  bril- 
liant and  full  of  startling  phrases  of  melody 
and  apparent  mimicry-  that  it  fairly  rivals  the 
performance  of  the  mocking-bird  itself.  While 
it  eats  some  grain,  it  is  tolerated  because  it  is 
destructive  to  various  grasshoppers,  worms  and 
bugs.  The  genus  contains  several  other  well- 
marked  and  interesting  species  of  the  West 
and  Southwest.  Consult  Cones,  ( Birds  of  the 
Southwest*  (Washington  1X70) ;  Forbush,  E. 
H.,  <lTseful  Birds>  (Boston  1913)  and  orni- 
thologies of  the  United  Stales  generally. 

THRASYBULUS,  thras-I-bu  lus.  Athenian 
general  and  democratic  leader:  d.  about  390 B.C. 
He  was  a  friend  of  Alcibiades,  whose  recall 
from  exile  he  obtained.  In  411  B.C.  he  com- 
manded a  galley  in  the  fleet  at  Samos,  joined 
in  the  opposition  to  the  oligarchy  of  the  Four 
Hundred  and  exacted  an  oath  from  the  Athe- 
nians in  the  fleet  to  uphold  democratic  gov- 
ernment. At  the  battle  of  Cynossema  he  com- 
manded the  right  wing  and  secured  the  victory 
by  a  sudden  attack  upon  the  lYloponncsians. 
In  -W  n.i\,  with  a  ileet  of  30  ships,  he  reduced 
most  nf  the  revolted  cities  on  the  coast  of 
Thrace  u>  Mi'-inN-inn  and  about  the  same  time 
was  with  Alrihi.tih  -  elected  one  of  the  new 
gen*  raN  lianNlud  mi  the  establishment  of 
the  Thir:y  Tyraii'-,  lu  m  i/ed.  with  the  aid  of 
Nfnne  Theban*.  tin  fnrin.^  oi"  Pbyle  and  with 
an  increased  ttirct  occupied  the  Piraus.  Af- 
tf  r  tin  accivMoii  »>:  tin  Ten  lu  was  defeated 
!v  Lysandt  r  and  Lihy«s  but.  together  with  all 
win-  bad  joined  him,  w.i*  saved,  from  punish- 
ment by  the  contrivance  of  Tanzania v  In 
3U.;  in'  be  led  an  army  to  the  assistance  of 
tin  Tin-ban*,  tin  n  menaced  by  Sparta,  and  five 
vear>  l:itt  r  w.i*  M-nt  with  40  >hips  to  aid  the 
)\ln'd:a:  .liiairM  Tebutia-,  restored  the  Athe- 
nian iii'e'i-t  :::  Mwantitllll.  secured  sevei.il  new 
alliat:<i  -  .ii:'I  M.ilurtd  Metbvmna  and  other 
tnwn-  iv.  l.e-:»-«  Afterward  sailing  Miuth,  he 
rm  lu -r i  ■  I  :-i  :!:<•   I'u: yninlon,  near  Aspeudus  in 


Pampbylia,  when  the  inhabitants,  exasperated 
by  some  act  of  his  soldiers,  fell  upon  hnn  m 
the  night  and  killed  him. 

THREAD.     The  filaments  of  fibrous  sub- 
stances spun  out  for  weaving  are  in  a  general 
sense  called  threads,  the  specific  name  of  ad) 
filaments  being  yarn.    Thread  in  a  specific  sense 
consists    of    two   or    more    filaments   of   yire 
twisted  together  for  greater  strength ;  when  the 
filaments    do    not    exceed    two    this    is   caDed 
doubling    and    the    manufacturing    process  is 
doubling    and     twisting.       Doubled    yarn    or 
thread  is  used  in  some  sorts  of  weaving,  espe- 
cially in  that  called  bobbin  nee,  but  its  principal 
use  is  for  sewing.    When  manufactured  for  tab 
purpose    it    is    specifically    known    as    sewiac 
thread.     A  large  proportion  of  sewing  thread 
is   simply  doubled  yarn   and   the  processes  X 
yarn  doubling  and  of  the  manufacture  of  sew- 
ing   thread    are    substantially    the    same,   bin 
thread   for  sewing  purposes  often  requires  k 
be  stronger  and  firmer  in  texture  than  doubled 
yarn  and  then  three,   four  and  six  strands  oi 
yarn  of  fineness  proportioned  to  the  thickness 
of  the  thread  required  are  used  to  produce  it 
The    manufacture    of    sewing    thread    in    the 
United    States    is   very   extensive.      The   chief 
seat  of  the  cotton  thread  manufacture  in  Scot- 
land is  Paisley;  in  England.  Manchester.   Linen 
thread  is  manufactured  largely  in  Ireland.  Cot- 
ton was  first  used  in  the  manufacture  of  sew- 
ing  thread    at    Pawtucket,    R.    I.,    by    Same 
Salter   in    1794.     Flax   had   always   been  nscd 
everywhere,  but  as   Mrs.   Salter   was  spimnnf 
cotton    she   noticed   the   fineness    of   the  fibre 
and    at    once    conceived    that    it    would   nab 
smooth  thread.     The  idea  was  put   into  prac- 
tice.     The   operation   of    "spinning*    cotton  is 
really   making   thread    for   weaving;.     A   loost 
cotton  called  a  "roving*  is  drawn  out  into  a 
filament   or  yarn   and  twisted   and   wound  on 
bobbins  that  later  go  to  the  weaving  machine 
Sec    Cotton    Manufactures    in    the    I'xrm 

SlATKS. 

THREADCELLS.    See  Nematocysts. 

THREADNEEDLE    STREET.    London. 

England,  the  short  thoroughfare  faced  by  the 
Bank  of  Kngland,  which  is  proverbially  called 
"The  Old  Lady  of  Threadneedle  Street.*  Tbe 
name  is  supposed  to  be  derived  from  the  three 
needles  on  the  coat -of -arms  of  the  XeeoV 
makers'  Guild. 

THREADWORM,  a  common  name  often 
used  for  any  of  the  Ncmatoda  (q.v.).  It  b 
distinctly  inappropriate  when  applied  to  nW 
thick  fleshy  spicies  like  Ascaris  and  bcloncs 
properly  to  filiform  nematodes,  especially  i 
Filariida*.  In  medical  usage  the  tern  o 
narily  designates  the  pin  worm  (Oxynris) 
the  whipworm  (Trichuris),  common  intestn 
parasites  nf  man.    Sec  Roundworms, 

THREAT  is  defined  in  law  as  a  menace  nf 
destruction  or  injury  to  the  lives  or  property  of 
those  against  whom  it  is  made  and  may  be  nw 
subject  of  a  civil  action  for  damages  or  fit* 
quuitly  an  equitable  action  may  he  i  "  " — ' 
to  n strain  threats  and  intimidations 
is  induced  by  threats  to  enter  into 
nu  nt,   pay  money  or  do  any   other 

in  itself  is  lawful,  may  by  proper  m 

thi  con  sequences  uf  such  act,  same  havn 
performed  under   duress.     One   who 
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mother  a  bodily  harm  or  to  take  the  life 
aher  may  be  required  to  give  bond  to 
hie  peace;  to  threaten  a  court,  or  any- 
der  its  immediate  protection,  is  punish- 
,nd  in  some  jurisdictions  to  obtain  a  pe- 
r  advantage  by  threat  is  a  punishable 
,  as  is  also  a  threat  to  accuse  one  of  a 
tor  the  purpose  of  obtaining  money.  In 
of  the  United  States  the  offense  of 
I  threatening  letters  for  the  purpose  of 
rig  money  is   punishable  and  it   is  con- 

0  the  postal  laws  of  the  United  States 

1  upon  the  outside  of  any  mailable  mat- 
y  printed  or  written  threatening  lan- 
and  one  is  punishable  who  assists  know- 
n  forwarding  threatening  letters.  See 
kail;  Corrupt  Practices  Acts. 

REE-COLOR  PROCESS.  See  Color 
ng;   Printing;   Engravings. 

REE  FATES,  The.    See  Norns. 

REE  HOURS'  AGONY,  or  THREE 
*S'  SERVICE,  a  devotion  practised  on 
Friday,   from  noon   till  3  o'clock  in  the 

Catholic  and  some  Protestant  Episcopal 
ss  in  commemoration  of  the  Passion.  It 
roduced  by  Father  Messia,  SJ.,  of  Lima, 
730,  and  reached  Rome  in  1738.  It  was 
iced  into  the  English  Church  about  1865 
as  rendered  legal  by  the  Act  of  Uni- 
r  Amendment  Act  (1872),  which  per- 
Iditional  services,  consisting  of  any  pray- 
m  the  Liturgy  or  Bible,  with  address  or 

and  hymns. 

REE  KINGS,  the  men  who  came  from 
st  to  adore  the  Infant  Jesus   (Matt,  ii, 

They  are  probably  called  kings  from 
Ixxii,  10,  which  verse  is  used  in  the  serv- 

Epiphany.  They  brought  offerings  of 
rankincense  and  myrrh  and  according 
ition  their  names  were  Gaspar,  Mclchior 
althasar.  On  their  return  to  the  East 
:ceivcd   baptism.     The    Empress   Helena 

to  have  brought  their  bones  to  Con- 
Dple,  whence  they  were  removed  to  Mi- 
d  afterward  to  Cologne.     In  the  chapel 

Three  Kings,  built  by  the  Emperor 
ilian  (1459-1519),  in  Cologne  Cathedral, 
hibited  their  crowns  and  the  shrine  is 
:d  to  contain  their  relics. 

REE-MILE    LIMIT.      See    Interna- 
Law. 

REE  MUSKETEERS,  The.  If  a  vote 
aken  in  Europe  and  America  as  to  the 
storical  romance  ever  penned  there  can 
i  doubt  that  it  would  favor  (The  Three 
cers>  ((Lcs  trois  Mousquetaires*)  of 
dre  Dumas.  Published  in  1844,  just 
ecades  after  <\Yaverley, '  this  work  ex- 
.*d  Scott's  theory  of  the  historical  novel 
"cction.  It  focussed  interest  upon  cer- 
nor  figures  whose  fate  was  linked  with 
:  famous  personages  and  great  move- 
of  a  bygone  day.  Unlike  the  fictions 
)tt,  however,  it  freely  ordered  and 
:1  the  facts  of  history,  implying  the 
:er's  emancipation  from  actuality  and 
it  to  shape  his  story  at  will  so  long  as 
ild  reflect  in  general  the  spirit  of  the 
represented.  Dumas  had  read  the 
ires  de  M.  d'Artagnan,*  by  Gatien 
z  de  Sandras  (Cologne,  1701-02).  His 
ition,  thus  incited,  played  over  the  pe- 
vol.  26  —  38 


riod  of  Richelieu's  ascendancy,  ana  with  un- 
flagging verve  and  brilliance  he  described  what 
might  have  happened  to  a  more  courageous 
and  chivalrous  d'Artagnan  caught  in  the 
counter-currents  of  amorous  and  political  in- 
trigue in  1628. 

The  plot  turns  upon  the  enmity  between 
the  queen  of  Louis  XIII  and  his  Minister, 
Richelieu.  The  latter  seeks  to  control  the  queen 
through  his  knowledge  of  her  love  for  Buck- 
ingham, attested  by  her  bestowal  upon  the  Eng- 
lish lord  of  certain  diamonds,  the  gift  of  her 
husband.  Richelieu,  for  his  own  ends,  arouses 
the  jealousy  of  the  king,  who  demands  that  the 
queen  wear  the  diamonds  at  a  state  ball.  It 
behooves  the  queen,  therefore,  to  recover  the 
gems  in  all  haste,  and  the  difficult  mission  is 
undertaken  bv  d'Artagnan  and  his  gallant 
friends,  the  three  guardsmen.  After  encoun- 
tering well-nigh  insuperable  obstacles  d'Artag- 
nan succeeds,  but  he  incurs  the  enmity  of 
Richelieu's  most  dangerous  agent,  Milady  Cla- 
rik.  He  falls  enamored  of  her,  yet  escapes  her 
toils  —  assassination  and  poison  —  only  to 
learn  tjiat  she  is  the  cardinal's  emissary  sent 
to  England  to  threaten  Buckingham  with  ex- 
posure unless  he  will  cease  his  efforts  to  aid 
the  besieged  Huguenots  of  La  Rochelle. 
D'Artagnan  and  the  musketeers,  thereupon, 
thwart  Milady,  who,  languishing  in  prison,  ere 
long  prevails  upon  her  Puritan  jailer  to  re- 
lease her  and  to  achieve  the  murder  of  Buck- 
ingham. Then  she  contrives  to  poison  d'Artag- 
nan's  sweetheart,  but,  pursued  by  the  avenging 
guardsmen,  is  overtaken  and  adjudged  to  suf- 
fer death  for  her  many  crimes.  Richelieu, 
secretly  pleased  to  be  relieved  of  so  wicked 
an  ally,  pardons  d'Artagnan  and  commissions 
him  a  lieutenant  of  the  musketeers. 

From  first  to  last,  the  romance  moves  at  a 
rapid  pace  in  a  world  of  passion  and  daring, 
of  hot  blood  and  ready  swords,  of  intrigue 
and  revenge,  of  jaunty  heroism,  of  splendid 
loyalty  and  of  dauntless  love  and  friendship. 
It  kicks  up  its  heels,  too,  now  and  then,  in 
the  mood  of  rollicking  humor.  For  all  its  de- 
partures from  historic  fact,  it  paints  in  vivid 
colors  a  living  picture  of  France  in  the  17th 
century.  Especially  memorable  arc  its  portraits. 
Though  Milady  prove  the  villain  of  melodrama 
in  petticoats,  she  is  far  from  being  a  mere  lay 
figure;  and  Buckingham,  Richelieu,  the  queen, 
even  the  lackeys  of  d'Artagnan  and  the 
musketeers,  above  all  these  gallant  gentlemen 
themselves,  are  vital  creations.  D'Artagnan, 
the  impetuous  and  generous  Gascon,  is  well 
matched  by  his  friends,  the  shrewd  and  dainty 
Aramis,  the  boastful  and  dandified  Porthos, 
and  the  melancholy  Athos.  It  is  small  wonder 
that  the  four  should  have  enthralled  the  minds 
of  readers  of  every  race  and  clime,  and  that 
Dumas,  yielding  to  popular  demand,  should  have 
continued  their  adventures  in  (Twenty  Years 
After }  (1845)  and  the  (Vicomte  de  Brage- 
lonne>  (1848-50).  These  sequels  and  <The 
Three  Musketeers)  are  discussed  in  monographs 
on  Dumas,  in  French,  by  Glincl  (1884),  de 
Bury  (1885),  Parigot  (1902)  and  Lecomte 
(1904),  and  in  English  by  Fitzgerald  (1873), 
Spurr  (1902)  and  Davidson  (1902).  The  re- 
lation of  Dumas  to  Scott  is  made  clear  in 
Louis  Maigron's  *  Roman  historique  en  France* 
(1898). 

FkANK  W.  Chandler. 
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THREE-PHASE  SYSTEM.    Sec  Klectri- 

CAL  TlK.MS. 

THREE  RIVERS,  Canada,  city,  port  of 
entry  and  county-scat  of  Saint  Maurice  County, 
Quebec,  on  the  north  hank  of  the  Saint  Law- 
rence River  at  its  junction  with  the  Saint 
Maurice,  °0  miles  In-low  Montreal,  66  miles 
above  Quebec,  and  on  the  Canadian  Pacific,  and 
connected  by  ferry  with  the  Grand  Trunk 
Railway.  By  the  French  generally  named  Trois 
Rivieres.  It  has  a  large  export  trade  in  lum- 
ber and  wood-pulp,  the  Shawauegan  and  other 
falls  of  the  Saint  Maurice  being  extensively 
utilized  as  water  power  for  these  industries; 
a  large  iron  works,  and  important  manufac- 
tures of  foundry  products  and  machinery,  and 
other  manufactures.  The  Roman  Catholic 
cathedral  is  an  imposing  structure;  other 
handsome  buildings  are  the  bishop's  palace,  the 
college  and  several  convents,  schools,  and 
churches.  The  city  is  lighted  by  gas  and  elec- 
tric lights  and  has  hotels,  banks  and  semi- 
weekly  and  weekly  newspapers.  Three  Rivers 
was  founded  by  Champlain  in  1634,  and  a 
battle  was  fought  here,  8  June  1776,  between 
the  Americans  and  British.  The  former  were 
outnumbered  and  defeated.     Pop.  13,691. 

THREE  RIVERS,  Mich.,  manufacturing 
town  in  Saint  Joseph  County,  on  the  Michigan 
Central  Railroad,  and  at  the  junction  of  the 
Saint  Josiph,  Portage  and  Rocky  rivers.  It 
has  car-building  shops,  railroad-supply  factories, 
manufactures  marine  engines,  knit  goods,  tools 
and  paper  pulp,  and  has  foundries  and  brass 
and  machine  shops.  There  is  a  handsome  Car- 
negie library.     Pop.  about  5,000. 

THREE-WIRE  SYSTEM.  See  ELECTRI- 
CAL  T FUNIS. 

THREMMATOLOGY.  A  term  proposed 
by  Ray  Lancaster  (from  the  Greek  thremma.  a 
nursling)  to  cover  the  principles  and  practices 
connected  with  the  improvement  of  domesti- 
cated animals  and  plants.  It  is  distinct  from 
evolution  in  general  in  that  its  ultimate  purpose 
is  utilitarian.  The  breeder  is  interested  in 
definite  results,  whereas  nature  is  supposed  to 
l>e  indifferent  to  even-thing  but  the  "survival 
of  the  fittest. *  The  purpose  then  in  thremma- 
tology is  not  to  make  the  creature  ^fit*  the  con- 
ditions of  life,  but  rather  to  bring  both  the 
creature  and  conditions  to  harmonize  with  the 
highest  needs  and  purposes  of  man. 

This  brings  to  the  Mir  face  in  thremmatol- 
ogy, as  a  qui  >t  ion  of  prime  importance,  one 
that  is  curious  rather  than  otherwise  in  evolu- 
tion, namely:  Can  the  conditions  of  life  bo 
employed  directly  to  influence  deviation  in  the 
desired  direction  independently  of  m  lection: 
in  other  words,  can  individual  modification  be- 
come hereditary,  or  a<  the  i  xpri  *siun  goes  in 
general  evolution,  are  acquired  characti  rs  in- 
herited? 

All  student*  agree  that  the  development  oi 
indixiduals  is  stroiii/lv  modified  by  the  condi- 
tions of  life,  th.it  is,  the  environment  Out  in 
nature  if  the>c  modifications  are  not  inherited  it 
implies  only  a  little  moie  work  for  selection. 
.iii<l  the  tif;al  ivsii'.i  i-»  she  same  whether  tin  \ 
.itc  Miluii'iil  i ir  not  The  answer  to  the  qu<  s- 
Ihiji  i-.  i::'eit  -'ii-i.:.  therefore,  lather  than  \ital 
■"  Inn.,  .i-  "he  "ttnly  i*  confined  to  general 
\  \i'l::::i>:. .  In:*  in  ih: emn'.itoliu:v  tin  answer 
iu\ul\es  a    vital   principle   ]>ccau*c   the   hreedii. 


especially  of  animals,  cannot   afford  unliatf 
selection.    All  the  animals  reprcsmi  money,  a 
the  owner  is  interested  in  getting  results  t 
a  minimum  destruction  of   values.     He  b 
tercstcd,    too,    in    securing    improvements 
rapidly  as  possible,  because  time  is       i 
man    cannot    afford    the    "countless 
nature.     If,  therefore,  individual  «wv. — ^ 
are  inherited,  even  to  the  slightest  d 
effect  is  rapidly  cumulative,  much  Ui 
and  the  necessity   for  selection   is  n      * 
duced,—  both  important  consideration-  .. 
business  standpoint.     Upon  the  answer  tb 
question  will  depend  the  kind  of  soil  and 
employed  in  plant  breeding,  the  daily  Ou^> 
shelter,  the  amount  and  character  of  feed 
vided  for  breeding  animals,  as  well  as  thi 
ter  of  exercise  and  training  where  speed  *> 
telligence  are  involved.    That  these  are  im 
ant  in   the   development   of    the   indiv 
are  agreed,  but  it  is  also  necessarv  i, 
be  provided  for  breeding  stock  for  . 

the  offspring? 

revolutionists  in  general  are  interested  ■ 
rily  in  form,  while  the  thremmatol      it  i* , 
cerncd  very  largely,  if  not  mainly,  » 
tion.     The  size  or  shape  of  the  cow  i»  ui 
importance   than   her  ability   to   convert 
amounts  of  feed  into  milk  and  do  it  ecoa 
ically.    This  faculty  depends  directly       m 
functional  ability  of  a  very  limited  t*"U 
the  bodv  and  not  so  much   upon   the  Ba 
form.    The  ability  of  the  horse  to  alt;      1 
speed  depends  not  only  upon  his  confo 
but  quite  as  much  upon  the  'quality*  v» 
motor  parts,   whether  active   or   sluggish, 
the  mental  make-up,  whether  well  balance! 
erratic.      Functional    activity    is.    therefore. 
much  more  interest  in  thremmatology 
general  evolution,  and   functional   van 
recognized  as  one  of  the  principal  opooutM 
for  improvement. 

The  systematic  study  of  thremmatology 
volvcs  the  following  topics: 

1.  A    working  knowledge   of    the   o 
theories  and  concepts  of  general  evolution 

2.  The  kinds  of  variation;  namely,  i 
tive,  relating  merely  to  sixe;  meristic. 
to  pattern;  and  functional,  relating  to  • 
activities. 

3.  Continuous  variation  in  which  all 
are   presented   for  selection,  and  discoi 
variation  in  which  some  values  seldom  u*  m 
occur,   as   in  the  case   of   sports,   in   ] 
phtsm    and   as   it   is   involved    in    the  . 
orthogenesis. 

4.  The  causes  of  variation,  first,  as  beti 
di tTi  rent  individuals  of  the  same  g* 
second,  as  between  different  individual  »• 
same  parentage  but  of  different  generate 
third,  as  between  different  individuals  of 
same  parentage  and  the  same  generation 
with  twins,  litters,  etc.,  without  regard  le 
age;  fourth,  as  between  succeeding  g 

of  the  same  species,  representing  den 
i lie   race;  fifth,  modifications  in  the  h       ■ 
•  hiring  its  development  plainly  due  to  I 
t ions  nf  life,   rather  than   to  heredit> 
«lifT*rcnt  uses  of  the  term  variation  $ho 
kept  distinctly  in  mind,  and  even  then  it 
io  use  the  word  "deviation*  for  the  f« 
"' modi ticat ion"    for  the   fifth    form,  of  - 
usually  called  variation.    These  cat     s  i 
into  two  groups;  first,  selective 
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>ns  touching  the  basis  of  selection;  sec- 
le  environment,  raising  all  questions  of 
ect  of  the  conditions  of  life,  acclimati- 

and  the  inheritance  of  modifications  or 
id  characters. 

Statistical  studies  of  heredity  in  order  to 
ict  the  array,  eliminate  chance,  determine 
!w,  study  the  laws  of  regression  and  pro- 
>n  and  the  relative  influence  of  parents. 
Correlation,  as  determined  by  correlation 

and  useful  as  indexes  of  valuable  char- 

[Tie  practical  selection  of  breeders  ac- 
lied  by  a  full  appreciation  of  the  finan- 
msiderations  involved,  and  the  relation 
n  performance  and  breeding  powers  as 
:ed  by  livestock  records. 
The  testing  of  sires  as  a  final  basis  of 

Ml. 

The  importance  of  selecting  for  prolific 
,  among  both  animals  and  plants,  and 
vantages  of  vigor  and  longevity. 
The  disturbing  effect  of  fashion,  and  the 
ethods  of  meeting  its  demands  in  breed- 
thout  sacrificing  real  quality. 
s  important  in  the  study  of  this  phase 
)lution  that  the  breeder  have  in  mind 
comprehensive  ideas  of  general  evolu- 
iiat  he  be  not  a  blind  adherent  of  any 
r  dogma,  and  that  he  free  his  mind  from 
5  of  traditions  that  serve  only  to  cloud 
dgment  and  deter  progress.  For  exam- 
has  been  held  as  a  general  principle  that 
ling  is  necessarily  fatal  to  fecundity  and 
>r;  yet  wheat,  one  of  our  most  vigorous 
•rolific  crops,  is  systematically  inbred, 
if  the  first  lessons  the  breeder  should 
therefore,  is  that  what  is  true  of  one 
is  not  necessarily  true  of  all  species, 
at  has  been  accomplished  by  way  of  im- 
lent,  and  it  is  much,  has  been  gained  al- 
xclusively  by  selection,  and  under  disad- 
cous  circumstances.  For  example,  among 
increase  is  so  rapid  as  to  compel  sweep- 
ections  merely  for  reduction  of  numbers, 
fording  opportunity  for  as  good  a  basis 
Igment  as  if  more  space  and  time  were 
d.  In  this  way  some  of  the  best  things 
st.  On  the  other  hand  among  animals 
rs  are  too  few  for  the  best  selection  and 
t-repeated  attempt  <(to  establish  a  small 
>f  high-class  animals*  has  been  as  often 
ire  for  the  reason  that  numbers  are  too 
d  afford  material  for  proper  selection 
o  maintain  the  initial  standard,  to  say 
e:   of   improvement. 

i   well-nigh   universal   practice  of   using 
sires  is  fatal  to  the  most  rapid  progress, 
such  cases  the  selection  has  been  made 
full    development.    Thus    some   of   the 
specimens   arc   accepted  because  prepos- 
j  at  an  early  age  and  many  of  the  best 
;carded  which  if  given  time  to  fully  ma- 
rould  prove  their  right  to  exist. 
i  practice  among  the  better  breeders  to- 
tending  toward   larger   numbers,  better 
ions  of   life,   the   selection  of  more  ma- 
mmals,  followed   by  an   actual  breeding 
suiting  in  older  sires,  emphasis  of  those 
5°   that   have    their   basis   in   utility,    and 
an  ideal  standard  that  once  adopted,  is 
id  but   slowly,   if   at  all. 
would  be  expected  the  most  rapid  prog- 


less  has  been  made  in  those  breeds  or  varieties 
of  animals  and  plants  in  which  practically  all 
the  individuals  can  be  put  to  the  performance 
test.  For  example,  it  is  comparatively  easy  to 
get  a  record  from  a  cow  or  a  speed  horse  and 
to  know  what  the  one  can  do  at  the  pail  or 
the  other  on  the  track.  On  the  other  hand  it 
is  impossible  to  put  the  meat  animals  to  the 
actual  test  without  sacrificing  the  individual  as 
a  breeder.  Accordingly  breeders  of  beef  cattle, 
swine  and  other  meat-producing  animals  have 
been  working  somewhat  in  the  dark  and  to 
relieve  the  situation  many  have  felt  obliged  to 
sacrifice  on  the  block  some  of  their  best  bred 
animals  in  order  to  test  their  standards  'of 
selection  and  verify  their  methods  of  breeding. 

The  improvement  of  animals  and  plants  is 
a  difficult  and  often  a  money-losing  enterprise, 
but  it  is  fascinating  because  of  what  is  possible. 
By  breeding,  the  sugar  content  of  beets  has 
been  increased  from  3  or  4  per  cent  to  12  and 
even  20  or  more  per  cent  Corn  has  been  bred 
richer  in  nitrogen  than  is  wheat,  and  its  oil  con- 
tent is  raised  or  lowered  at  will.  So  far  as  is 
known  any.  character  may  be  substantially  im- 
proved and  the  upper  limit  of  improvement 
has  never  yet  been  reached  with  any  animal  or 
plant. 

Many  plants,  and  some  animals,  have  re- 
ceived little  attention  at  the  hands  of  the 
breeder,  and  have  either  become  extinct  or  else 
exist  among  us  with  little  or  no  improvement, 
except  such  as  has  naturally  followed  upon 
better  •  general  conditions.  Conspicuous  ex- 
amples are  clover  and  alfalfa  among  legumes; 
timothy  and  other  non-grain  producing  grasses ; 
asparagus,  salsify  and  many  other  vegetables 
and  most  shade  and  ornamental  trees. 

Cats  breed  without  attention  and  their  varia- 
tions do  not,  therefore,  become  fixed.  The 
American  bison  was  allowed  to  become  extinct, 
not  because  he  would  not  have  become  useful 
if  carefully  bred,  but  because  he  was  too  near 
like  common  cattle  to  repay  the  trouble  of  do- 
mestication. In  the  same  way  the  common  hen 
prevented  the  domestication  of  the  prairie 
chicken,  but  fortunately  no  real  rival  stood  in 
the  way  of  that  truly  American  bird,  the 
turkey. 

Thus  has  thremmatology  lost  much  valuable 
material,  but  notwithstanding  this  there  is  yet 
at  hand  awaiting  the  attention  of  the  master 
much  that  is  full  of  undeveloped  possibilities, 
and  with  the  development  of  our  knowledge  of 
the  principles  underlying  heredity  and  varia- 
tion great  improvements  in  methods  of  breed- 
ing may  be  confidently  expected. 

Eugene  Davenport, 
Dean   of  the  College  of  Agriculture,   Univer- 
sity of  Illinois. 

THRESHER  SHARK,  or  FOX  SHARK, 

a  well-known  shark  (Alopias  vulpes),  with  a 
short  conical  snout  and  less  formidable  jaws 
than  the  white  shark.  The  upper  lobe  of  the 
tail  fin  is  very  elongated,  being  nearly  equal 
in  length  to  the  rest  of  the  body,  and  is  used 
as  a  weapon  by  which  this  shark  is  able  to  kill 
or  disable  many  fishes  in  a  school,  when  he 
rushes  into  the  midst  of  the  crowd  and  lays 
about  him.  Tail  included,  the  thresher  attains 
a  length  of  13  feet.  It  inhabits  the  Atlantic 
and  the  Mediterranean. 
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THRESHING  MACHINES.  Sec  Varm 
Maciiinkkv. 

THRIFT,  a  stemless  fleshy  herb  (Statice 
armeria)  of  the  seacoasts  of  the  world.  It 
has  tufted  rosettes  of  linear  leaves  with  no 
perceptible  difference  between  blade  and  petiole 
and  white,  pink  or  purple  five-parted  flowers, 
with  clawed  petals.  These  blossoms  are  nearly 
or  quite  sessile  in  compact  heads  terminating 
an  almost  naked  scape,  and  are  subtended  by 
brown,  dry  bracts,  the  two  lowest  rcflexed,  and 
partly  united  into  a  sheath.  Thrift  is  otherwise 
known  as  sea-pink  or  lady's  cushion,  and  is 
occasionally  cultivated  for  flower-borders. 

THRING,  Edward,  English  schoolmaster 
and  author:  b.  Alford,  Somersetshire,  29  Nov. 
\H2\\  d.  22  Oct.  1887.  He  was  educated  at 
Kton  and  King's  College,  Cambridge,  and  after 
taking  holy  orders  and  serving  as  curate  at 
Gloucester  and  elsewhere,  in  1853  was  ap- 
pointed head  master  of  Uppingham  School. 
From  an  in>ti  union  run  down  in  efficiency  and 
reputation  ho  made  it  one  of  the  healthiest,  best 
equipped  and  flourishing  public  schools  of  Eng- 
land. No  schoolmaster  since  Arnold. was  more 
successful  in  imprinting  on  the  characters  of 
his  pupils  a  high  ideal  of  duty  as  the  great 
end  of  life.  His  own  earnestness  and  honesty, 
his  firm  discipline  and  stern  denunciation  of 
cowardice  and  wrong  ga\e  character  and  repu- 
tation to  the  school.  Among  his  published 
works  are  'Thoughts  on  Life  Science1  (1869); 
«The  Theory  and  Practice  of  Teaching*  (1883) ; 
'Uppingham  Sermons'  (1886);  'Poems  and 
Translations >  (1887);  and  'Uppingham  and 
School  Songs  and  Horth  Lyrics'  (1887). 
Consult  Parkin,  CA  Memory  of  Edward  Thring* 
(1>W8);  Skrine,  'Uppingham  by  the  Sea' 
(1878). 

THRIPS,  a  genus  of  minute  insects,  order 
Hemiptera,  suliorder  Honwptera,  closely  allied 
to  the  Aphides.  They  arc  extremely  agile  and 
seem  to  leap  rather  than  fly,  whence  the  com- 
mon name  "leaf -hopper."  They  live  on  flowers, 
plants  and  under  the  bark  of  trees.  T.  cere- 
al ium  is  a  common  species,  scarcely  a  line  in 
length  or  in  extent  of  wing,  residing  in  the 
spatlu-s  and  husks  of  cereals,  especially  wheat, 
to   which  it   is  most  injurious. 

THROAT,  the  front  of  the  neck,  including 
the  struct  ure>  below  the  chin  and  aliovc  the 
collarbone,  and  also,  by  an  extended  usage, 
the  pa»ai»e  from  the  "mouth  to  the  stomach 
(faucet  pharynx  and  (esophagus),  and  the 
passage  from  the  mouth  to  the  lungs  (larynx 
and  trachea  or  windpipe),  these  being  the  pas- 
sam-s  fur  food  and  breath.  The  throat  and  its 
various  structures  are  subject  to  many  diseases, 
some  of  which  are  anion u  the  most  difficult 
with    which    nudicine   has   to   deal.     See    Nose 

A\|i   TllKn.M.    1  llSI.XSl  S  i  IK. 

"~"  THROMBOSIS,  the  formation  or  devel- 
opment of  a  thrombus  (q.v. )  in  the  heart, 
Mond-u-ssiU,  lymphatics  or  other  ducts.  It  is 
t  sNviitially  the  coagulation  of  fibrinogen  and  is 
!>uall\  induced  by  souk-  condition  which  re- 
tard* tin  fluw  of  the  blond,  lymph,  etc..  such 
as  tMiiJii.i  *s  or  other  structural  change  in  the 
liuiii:.  niriii1  lain-  of  a  \i^r|  or  the  presence  of 
-nine  f"Mi^n  liody  or  some  alteration  in  the 
lot^fitulii'ti  of  the  blood,  lymph,  etc.  In  the 
heart  and  arteries  it  seldom  occurs  unless  their 


lining  membranes  are  roughened  or  their 
cular  tone  is  so  much  impaired  that  the  « 
is  not   forcibly  and  readily  propelled  om 
It  is  most  frequent  in  veins,  where 
lation  is  naturally  slow,  and  it  rarely  **. 
capillaries.    The   thrombi    formed   may 
and    dry    into    leather- like   masses   or 
forming  phlcboliths   (in  veins)    or  softm 
be  absorbed  or  suppurate;  or  they 
izc,  as  after  the  ligaturing  of  an  ar\«i*.    .» 
of  the  causes  of  thromtosis  are:  wo 
other    injuries,    inflammation    (see    Pn, 
Phlegmasia),  pressure  on  a  voseL  faiiurv 
the  propelling  power  of  the  heart,  as 
of  marasmus  and  exhausting  diseases  mm  ■ 
terial  infection  of  the  blood.     The  sym 
thromlosis  are  those  of  the  arrest  of  W 
lation  and  differ  according  to  the  vessel  aP- 
They  include  passive  hyperemia,  venous 
tion,    swelling    of    adjacent    parts,    ga 
anasarca  of  an  extremity,  etc.     The  tr 
\aries  according  to  the  scat  of  the  a 
See   Pathology. 

THROMBUS,  in  anatomy  '  a~  p\ug~or~ 
formed    in    a    vessel    and   partially    or  to 
closing  it.    If  it  remains  at  its  place  of  c 
it    is    called    a   primary    thrombus;    if   it 
grown  beyond  its  original  limits  it  is  a  o 
gated  thrombus;  carried  by  the  Mood 
from  a  distant  blood  vessel  and  forced  i 
smaller  one,  obstructing  the  circulation,  « 
comes    an    eml>olus.    A    thrombus    cons 
coagulated  fibrin  entangling  in  its  mes! 
and   white   blood-corpuscles   or   of   cos 
lymph,  in  lymphatics,  and   the  term  h*»  n 
applied    (milk  thrombus),   to  an   ao 
of  curdled  milk  in  a  lactiferous  tul»e.     j 
arc  designated  by  various  names  accot 
their  color,  causation,  shape,  etc.     Thus  « 
thrombus   is   one  which   contains    no 
or  is  composed  chiefly  of  leucocytes ;  •«■, 
colored    by   red   blood;    traumatic,   one  *■ 
results  from  an  injury;  infective,  one  or 
as  the  result  of  septic  or  liactcrial  pois 
annular,   one   which   has   an   opening 
its  centre,  the  circumference  being  atl_ 
the  wall  of  the  vessel;  and  laminated  or 
one  whose  substance  is  disposed  in  layers, 
may  differ  in  material.    Thrombi,  if 
remaining  at  the  point  of  origin,  may  w 
or  no  harm,  but  they  are  liable  to  be  — 
away    and    to    become    dangerous 
they  block  up  the  lumen  of  a  vesse*  u 
rise  to  pain  and  swelling  and  to  loss  c> 
tion  in  parts  of  the  body  more  or  less  i 
See    Thrombosis. 

THRONE,  a  chair  of  state  or  supmoi 

occupied  by  a  sovereign,  bishop  or  o 
nitary.    The  modern  throne  is  usually  « 
rated  arm-chair  of  great  size,  raised  <      ■ 
and  covered  with  a  canopy,  more  or  i 
mented.    Anciently  the  throne  was  ve*» 
rate;    was    made    of    marble,    deco         .   - 
precious  stones,  and  was  frequentK  : 
by  pillars  or  figures  representing  I 

THROOP,    Enos    Thompson,    / 
jurist,   governor   and   diplomat:    b.   JoU 
X.  Y .  2\  Aug.  1784;  d.  Auburn,  N.  Y.  . 
1X74.     He    studied    law   at    All  any   aaH 
There  began  a  life-long  friendship" with 
Van   Huren.     He  took  up   practice  of 
Auburn  in  1807  where  he  soon 
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postmaster  and  county  clerk.    He  was 
member  of   Congress   in    1814  and  in 
pointed  circuit  judge.     It  fell  to  his  lot 
he  Morgan  abduction  case  and  his  serv- 
the    bench    gave    general    satisfaction, 
g    to    urgent    request,    he    resigned    to 
lis    name    to    be   placed    on    the    State 
with    Van    Buren   in    1828   and   on   the 
becoming  Secretary  of  State  to  Presi- 
ickson  in   March   1829,  Throop  became 
3r    and    was    re-elected    the    following 
ie  served  as  naval  officer  at  the  port  of 
3rk,  1833-38.  when  he  was  sent  by  Presi- 
an    Buren    as    charge-d'afT aires    to    the 
n   of   the   Two   Sicilies    (Naples).     Re- 
rom  this  post  on  the  election  of  Harri- 
spent  two  years  at  Paris  and  then  re- 
home   to   private    life.    From    1847   to 
brought  a  farm  of  800  acres  at  Kala- 
Mich.,  to  high  cultivation.    In  the  lat- 
■  he  retired  from  activity  to  his  former 
:e,  Willowbrook,  Auburn,  N.  Y.,  where 
s   nephew,   E.   T.   Throop   Martin,   and 
he   shared  the   friendship  of   Secretary 
and  entertained  such  prominent  visitors 
hington   Irving,  Jenny  Lind  and  mem- 
the  diplomatic  corps  at  Washington. 

£OOP,  Montgomery  Hunt,  American 
b.  Auburn,  N.  Y.,  26  Jan.  1827;  d. 
N.  Y.,  11  Sept.  1892.  He  was  educated 
trt  College  in  1846;  was  admitted  to  the 
1848  and  practised  in  Utica  with  his 
Vard  Hunt  (1854-56),  and  with  Roscoe 
g  (1856-64).  He  removed  to  New 
3ity    in    1864;    was    appointed    commis- 

0  revise  the  State  statutes  (1870)  ;  was 
n  of  the  commission  to  revise  the  Code 

1  Procedure  (1877)  and  removed  to 
in  1880  to  devote  himself  to  the  publi- 
of     law     books.    He    published     (The 

a  Political  Essay  >  (1864);  <The 
of  Verbal  Arguments*  (1870);  <The 
ork  Justices  Manual }  (1880)  ;  f Digest 
sions  of  the  Supreme  Judicial  Court  of 
msctts)  (1887);  'Revised  Statutes  of 
3rk  State >    (1888). 

£OOP,  Pa.,  borough  in  Lackawanna 
near  Scranton,  and  served  by  the  New 
)ntario  and  Western  and  the  Delaware, 
inna  and  Western  railroads.  Coal-min- 
te  chief  industry  and  there  is  also  a  silk 
operation.     Pop.    5,133. 

tOOP  (troop)  POLYTECHNIC  IN- 

TE,  located  at  Pasadena,  Cal.     It  was 

in  1891  by  Amos  G.  Throop  to  provide 

and  practical  education  for  both  sexes. 

irely  non-sectarian,  the  charter  provid- 

a  majority  of  the  trustees  "shall  not 

o  any  one  religious  denomination.3*  Its 

.tion    comprises   five   schools:    (\)    the 

r   school;    (2)    the   academy;    (3)    the 

rial  school;  (4)  the  normal  school;  (5) 

ge.    The  academy  offers  three  courses, 

literary   and    scientific;    and   the   col- 

lree      courses,      chemistry,      electrical 

ing  and  natural  science,  all  leading  to 

ree   of     B.S.     Some    studies    in    each 

are      required,      and      some      elective. 

tout    the    grammar     and    high     school 

manual    training   is   a    regular  part  of 

•iculum ;    instruction   is   given   in   wood 

sloyd,  carpentering,   forging,  machine- 

rk,  clay  modeling,  mechanical  and  free- 


hand drawing,  sewing  and  domestic  science. 
The  commercial  school  provides  a  two  years' 
course ;  and  the  normal  school  three  two  years' 
courses  in  manual  training,  domestic  economy, 
free-hand  drawing  and  designing,  all  of 
which  include  psychology,  pedagogy  and  his- 
tory of  education.  There  is  also  a  summer 
school  of  art  and  manual  training,  designed 
mainly  for  teachers ;  work  done  in  this  school  is 
credited  toward  a  normal  diploma.  The  in- 
stitute (1904)  occupies  two  buildings,  Poly- 
technic Hall  and  East  Hall.  The  library  in 
1917  contained  7,000  volumes;  and  the  Pasadena 
Public  Library  is  also  open  to  students.  The 
productive  funds  amounted  to  $600,000,  the 
students  numbered  154  and  the  instructors  38. 

THROSTLE,  a  Scotch  name,  like  «mavis», 
for  the  British  song-thrush  (q.v.). 

THRUSH,  a  bird  of  the  passerine  family 
Turdida,  a  family  which  contains  some  of  the 
most  familiar  and  attractive  birds,  and  most 
*  of  the  best  songsters  of  the  world.  They  are 
characteristically  but  not  entirely  migratory. 
A  few  are  only  five  or  six  inches  in  length,  but 
the  American  robin  (q.v.),  eight  inches  is  a 
typical  form;  and  most  of  them  are  elegant  in 
form  and  pleasingly  but  not  gaudily  colored. 
The  thrushes  are  divisible  into  five  subfamilies. 
The  thrushes  proper  (Turdince)  are  represented 
by  such  familiar  forms  as  the  American  blue- 
bird, robin,  woodthrush,  shy  northern  hermit 
and  olive-backed  thrushes,  noted  for  their 
richly  melodious  songs,  the  English  blackbird, 
song-thrush,  missel-thrush  and  fieldfare,  besides 
the  nightingale,  robin- redbreast,  hedgesparrow 
and  many  related  forms  in  other  parts  of  the 
world,  most  of  which  are  elsewhere  described 
tinder  their  names.  Three  American  thrushes 
of  this  group  call  for  brief  mention,  namely,  the 
hermit  thrush  (Hylocichla  pallasii),  which  is 
migranjt  through  the  Eastern  States,  breeding 
in  the  far  north,  and  is  noted  for  its  grand 
song,  which  has  been  said  to  express  <{serene 
religious  beatitude1*;  the  olive-back  or  Swain- 
son's  thrush  (Hylocichla  ustulata),  distin- 
guished by  the  olive  tint  of  its  upper  parts, 
and  also  a  sweet-voiced  emigrant;  and  the 
tawny  thrush  (see  Veerv).  In  all  of  these  the 
young  are  spotted,  although  the  adults  may  be 
uniformly  colored. 

The  second  subfamily  is  composed  of  the 
genera  Myiodcctes  and  Cichlopsis,  The  third 
contains  the  Old  World  warblers  (Sylviitta), 
fantails,  kinglets  (qq.v.)  and  the  like;  the 
fourth  (Polioptilina) ,  the  gnat-catchers  (q.v.); 
and  the  fifth  (Mitnina),  the  mocking-birds, 
thrashers  (qq.v.)  and  related  forms,  many  of 
which  seem  to  imitate  other  birds,  composing 
their  own  songs  out  of  a  medley  of  other  notes, 
although  the  report  of  this  tendency  has  usually 
been  exaggerated;  this  last  subfamily  is  by  the 
most  modern  ornithologists  separated  from  the 
thrushes  and  put  with  the  wrens.  Consult 
Evans,  < Birds >   (New  York  1901). 

THRUSH,  a  form  of  parasitic  stomatitis, 
due  to  the  presence  in  tne  mouth  of  the 
thrush-fungus,  white-moutte  or  sprue.  (See 
Mouth).  The  disease  usually  occurs  in  in- 
fants, but  may  appear  later  in  life,  even  in  old 
age,  in  association  with  some  severe  acute  ill- 
ness or  some  wasting  disease,  as  pulmonary 
tuberculosis.    The  patches  of  thrush   (techni- 
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rally  aphtha1)  arc  most  commonly  found  on 
the  dorsum  and  edges  of  the  tongue,  on  the 
hard  palate  and  cm  the  inside  of  the  lips  and 
checks,  and  resemble  curdled  milk.  Although 
the  fungus  may  enter  and  even  be  formed  in  a 
healthy  mouth,  it  will  not  flourish  there.  In- 
flammation or  other  abnormal  condition  of  the 
mucous  surface,  and  acid  secretions,  cause  it 
to  grow  and  develop.  Thrush  may  be  propa- 
gated by  contagion,  and  in  some  institutions  is 
at  times  almost  endemic.  It  may  be  conveyed 
from  one  babe  to  another  through  an  infected 
nipple  of  a  nurse,  or  by  means  of  infected 
spoons,  fceding-lwttlcs,  teats,  etc.  Usually  the 
mucous  membrane  of  the  mouth  underlying  the 
fungous  patches  is  of  a  bright  or  livid  red,  but 
when  the  system  of  the  patient  is  much  dete- 
riorated, and  the  mycelium  has  penetrated 
deeply,  shallow  ulcerations  may  result.  Some- 
times the  fungus  of  thrush  is  found  in  diphthe- 
ritic membranes.  Any  doubt  as  to  the  nature  of 
white  patches  in  the  mouth  should  be  settled  by 
a  microscopic  examination. 

Of  itself  thrush  is  not  dangerous,  but  it  is 
usually  significant  of  a  deteriorated  state  of 
health.  Occurring  in  apparently  healthy  chil- 
dren, it  lasts  but  a  few  days ;  in  children  having 
gastro-intestinal  catarrh  and  diarrluea,  and  who 
are  much  debilitated,  it  may  last  for  weeks, 
fresh  spots  appearing  as  others  vanish.  The 
redness  and  excoriation  around  the  anus  and 
adjacent  skin  of  infants  so  affected  is  vulgarly 
regarded  as  an  indication  that  the  "thrush  has 
run  through  the  patient,0  and  if  the  mouth 
condition  has  improved  it  is  considered  a  favor- 
able sign.  While  the  thrush- fungus  has  been 
found  in  the  oesophagus,  and  e\en  lower  in  the 
alimentary  canal,  there  is  no  reason  to  believe 
that  it  is  the  cause  of  the  redness*  and  excoria- 
tion above  referred  to,  which  are  rather  due 
to  a  superficial  dermatitis  resulting  from  an  ex- 
cess of  starchy  food  and  a  vitiated  blood  state. 

Strict  attention  to  diet  is  necessary  in  treat- 
ment; diminish  the  amount  of  sugar  and  starchy 
food,  and  give  milk  and  lime-water.  The 
mouth  must  be  kept  clean,  and  the  chance  of 
acidity  diminished  bv  dilute  alkaline  flui<js(  such 
as  limewaler  or  Vichy.  A  solution  of  borax 
and  glycerine,  or  of  sulphite  of  sodium,  should 
be  frequently  sprayed  upon  the  patches  or  ap- 
plied with  the  finger,  covered  with  soft  cloth. 
The  general  health  is  to  be  maintained  by 
tonics,  hygienic  measures  and  relief  of  debili- 
tating ailments. 

THRUSH,  im  veterinary  surgery,  a  diseased 
condition  of  the  frog  of  the  horde's  foot  ap- 
pearing as  a  M-vere  and  acute  inflammation, 
which  usually  proceed*  to  ulceration,  and  which 
is  accompanies  by  a  fetid  discharge.  It  i>  most 
frei|ueirJy  seen  in  horse*  of  unbound  constitu- 
tion, and"  especially  appears  in  stables  where 
drainage  and  cleanliness  are  deficient.  The 
!  I--!  application  for  it  is  mineral  tar.  Calomel 
•  !i i  -siiil-  is  u>  be  substituted  for  the  tar  in 
-I  M  u  .1' .I  intractable  cases,  and  ulcerated  and 
]..  -m  |i;u:*  dt  the  fron  are  to  be  carefully  re- 
mo-,  i  1  < '.  lisiih  'Report  on  Diseases  uf  the 
Ht-i-  »l'iii'»il  Slates  Hnrcau  of  Animal  In- 
i!ii^i\.   \\  ..shin^ou    l'Ml  ». 

THRUST  FAULT.     See  Kmm.t. 

THRUSTON.   Lucy  Mcacham,  American 

in >\ «. li>i  ■  Km..-    .i:-i|    Oiiuii    County,    Va.t   2^ 


March  1862.  She  was  graduated  from  r'u 
Maryland  State  Normal  School  in  18NU,  aad 
was  married  to  Julius  Thruston  in  1&7  She 
has  published  'Mistress  Brent'  (19U1);  ■Atof. 
of  Virginia >  (1902);  'Jack  and  His  Maw!1 
(1902);  <  Where  the  Tide  Comes  In»  <19W»; 
'Called  to  the  Field*  (1906);  •Jenifer1  (1907); 
'The  Heavens  of  the  Unexpected*   (1910V 

THUCYDIDBS,  thu-sid'i-dez.  Greek  bn- 
torian :  b.  Attica,  about  460  B.C. ;  d.  about  4QD 
».c.  His  father's  name  was  Olorus,  his  mock- 
er's Hcgcsipylc.  He  possessed  gold  mines  n 
Thrace  opposite  the  island  of  Thasos,  and  was 
in  consequence  one  of  the  richest  and  most  a- 
fhiential  men  in  Thrace.  In  431  B.C  the  Pd- 
oponnesian  War,  which  forms  the  sub j en  of 
his  work,  was  begun.  In  4J0  the  plague  brake 
out  in  Athens.  Thucydides  took  it.  but  recov- 
ered, and  in  424  n.c.  commanded  a  squadron 
of  seven  ships  at  Thasos.  The  Spartan 
eral  Brasidas  !>csicgcd  Amphipolis.  and 
who  commanded  in  that  important  pott, 
to  Thucydides  for  aid.  Thucydides  made  afi 
haste  in  preparing  to  answer  the  summon*,  aad 
seems  to  have  used  his  private  means  to  for- 
ward his  equipment,  but  Brasidas.  apprehensne 
of  the  approaching  relief,  offered  favorabk 
terms  to  Eucles,  which  were  accepted,  and 
Thucydides  only  arrived  the  day  after  the  sur- 
render. Yet  he  was  in  time  to  save  Eion  iron 
falling  into  the  hands  of  the  enemies.  Whether 
this  transaction  led  to  the  banishment  of  Tta- 
cydides,  or  whether  he  exiled  himself  to  escape 
death  as  its  probable  consequence,  is  not  knows; 
but  from  this  time  he  became  an  exile,  and  the 
duration  of  his  exile,  according  to  his  own  ac- 
count, was  20  years.  Before  the  conclusion  of 
this  term  the  war  terminated  (404  B.C.),  and  all 
political  exiles  were  permitted  to  return.  Tin* 
cydides  returned  to  Athens  in  the  followng 
year;  and  met  a  violent  death  a  year  or  two 
later,  but  at  what  exact  time,  and  whether  it 
Thrace  or  Athens,  is  not  known.  During  has 
exile  be  remained  close  to  the  theatre  ot  the 
war,  of  which  he  was  a  diligent  observer,  aai 
as  he  could  not  remain  in  the  Athenian  domb- 
ion  he  may  have  passed  this  neriod  of  his  life 
or  the  greater  part  of  it  within  the  domains  oi 
the  Spartan  alliance.  It  is  also  probable  thai 
he  visited  Sicily  and  southern  Italy.  His  his- 
tory consists  of  eight  f>ooks(  the  last  of  which 
differ*  from  the  others  in  containing  none  of 
the  political  speeches  which  form  so  striking  a 
feature  of  the  rest,  and  is  also  generally  sm> 
posed  to  be  inferior  to  them  in  style.  Hence  it 
has  been  thought  by  various  critics  to  be  the 
work  of  a  different  author,  of  Xenopbon,  of 
Thcopompus,  or  of  a  daughter  of  Thncydidcs: 
but  it  is  more  probable  that  it  is  the  author's 
own  without  bis  final  revision.  The  history  is 
incomplete,  the  8th  book  stopping  abruptly  it 
the  middle  of  the  21st  year  of  the  war.  As  i 
historian  Thucydides  holds  the  foremost  place 
Me  \\a<  painstaking  and  indefatigable  in  col- 
li cting  and  sifting  facts,  brief  and  terse  ■ 
ii.it -ratimr  them.  His  style  is  full  of  dignity  awi 
replete  with  condensed  meaning.  It  is,  how- 
c\ir,  sometimes  harsh  and  obscure  from  ovcr- 
cuinli t»  tti'«n.  He  is  unsurpassed  in  the  power 
of  analy/iiik:  character  and  action,  of  rrariaj 
ewnN  !n  i heir  causes,  of  appreciating  the  w& 
ii\i-  nf  individual  agents  and  of  combining  e 
tin  ir  just  relations  all  the  threads  of  the  txc- 
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eb  of  history,  and  his  work  has  been 
:he  "Statesman's  Handbook.*  It  is  to 
►eriority  and  impartiality  of  his  judg- 
lat  he  owed  the  power  of  producing  a 
rhich  should  be,  as  he  himself  said,  a 
on  a  for  posterity.  Among  the  most  val- 
idations   of   Thucydides    are    those    of 

(3  vols.,  Berlin  1821)  ;  Classen  (8  vols., 
1862-78);  Poppo  (1821-38);  and  Stahl 
4).  There  are  English  translations  by 
3ohn  Classical  Library),  and  Benjamin 
(with  introduction  and  historical  notes, 

London  1881;  Boston  1883).  Consult 
.  B.,  ( Ancient  Greek  Historians'  (New 
909) ;  Cornford,  F.  M.,  ( Thucydides 
istoricus*  (ib.  1907) ;  Grundy,  G.  B., 
lides  and  the  History  of  his  Age*  (Lon- 
1),  also  standard  histories  of  Greece. 

JGS,  or  THAGS,  a  vast  fraternity  of 
;rs  that  formerly  existed  in  India  until 
tish  government  undertook  to  crush  it 
:he  early  '30  of  the  19th  century.    The 
>ners  of  Thuggee  claimed  to  be  a  re- 
sect  devoted   to   the   goddess  Kali,  or 
r   Bhowanee,   as   she   was   indifferently 
Composed      of      Mohammedans      and 
—  mostly  the  former — the  Thugs  com- 
bbery  with  assassination ;  they  strangled 
ctims   and   interred    the   bodies.    They 
I   in    companies   of    from    two    to   200, 
juts,  "inveiglers,**  apprentices  and  pro- 
1    stranglers.     Some    believe    that    the 
ttion  dates  back  to  the  days  of  Alex- 
r  even  Xerxes;   but  more  probably  it 
ed   with   the   wild   camp-followers  and 
.»rs  who  followed  the  Moslem  armies  of 
t.     The   craft   was  hereditary;   its    fol- 
were   divided   into   Burkas,   or   persons 
structed   in   the   art,   and   Kuboolas,   or 
They  were  first  emploved  as  scouts, 
Sextons,  then  as  shumsceas  or  holders 
s,  and  lastly  as  Bhurtotes  or  Burkas. 
/ice  became  a  chcyla  or  disciple  to  a 
iest   of   the   cult,   a   gooroo,   who   con- 
he  rank  or  ordination  upon  the  quali- 
dent.     The    Thugs    traveled    along    the 
traders  or  pilgrims,  or  as  Sepoys  seck- 
eturning  from  service.     Sometimes  one 
number  figured  as  a  rajah  with  a  large 
)f  followers.     Scouts  gathered  informa- 
nt  travelers,   and   "inveiglers"  wormed 
res  into  the  confidence  of  their  intended 
The    crimes    were    usually   committed 
I  were  encamped,  and  two  Thugs  were 
d  to  each  person  to  be  murdered.    Oc- 
tiave  been  known  where  as  many  as  oO 
were  strangled  in  one  party.    The  rules 
Thugs    forbade   the   killing  of   women, 
musicians,      dancers,      sweepers,      oil- 
carpenters,   blacksmiths,   maimed   and 
persons,     and     Ganges    water-carriers, 
the  prohibitions,  however,  women  were 
ly    strangled.     They    did    not    murder 
,>ople  on   account   of  investigations  ac- 
sd    by    punishment    that    would    surely 
This  circumstance  accounts  for  the  fact 
lough  Thuggee  was  known  to  exist  in 
century,  it  was  not  partially  unravelled 
it    1812.     At    that    time    there   were   at 
XX)  Thugs  plying  their  hideous  trade; 
000  natives  vanished  annually,  leaving 
behind.     In  the  midst  of  this  reign  of 
savior  suddenly  appeared  in  the  per- 


son of  Captain  (afterward  Maj.-Gen.  Sir  Wil- 
liam) Sleeman,  a  junior  official  in  the  service 
of  the  East  India  Company.  He  began  Thug- 
hunting  in  1830,  with  the  title  of  (<General 
Superintendent  of  Operations  against  Thuggee." 
conferred  on  him  by  Lord  William  Bentinclc. 
An  Irishman,  Molony,  had  captured  a  roving 
band  of  115  Thugs  in  1823,  while  another  gang 
was  seized  in  1826.  Within  five  years  Sleeman 
had  thousands  of  them  in  prison;  20  Thugs 
confessed  to  him  that  they  had  participated  in 
5,120  murders;  one,  Buhram,  who  had  been  a 
strangler  for  40  years,  had  931  murders  to  his 
discredit;  Ramzan  had  604,  and  Futty  Khan 
508.  Sleeman  broke  the  back  of  the  organiza- 
tion. Up  to  October  1835  no  fewer  than  1,562 
Thugs  had  been  committed;  382  were  hanged 
and  986  transported  or  imprisoned  for  life.  As 
a  sect  they  no  longer  exist,  though  isolated 
cases  still  occur.  Consult  the  annual  ( Reports 
on  the  working  of  the  Thagi  and  Dakaiti  De- 
partment of  the  Indian  Government, *  from 
1860;  (Ramaseeana:  a  Vocabulary  of  the 
peculiar  language  used  by  the  Thugs *  (Cal- 
cutta 1836) ;  Quarterly  Review,  January  1857 
and  October  1901;  Hutton's  <Thugs  and 
Dacoits)  (London  1857) ;  Meadows-Taylor, 
Confessions  of  a  Thug*  (London  1879)  ;  Slee- 
man, Sir  W.t  <The  Thugs  or  Phansigars  of 
India*  (Philadelphia  1839) ;  and  the  same 
author's  ( Report  on  the  Depredations  com- 
mitted by  the  Thug  Gangs  of  Upper  and  Cen- 
tral India*  (Calcutta  1840)  and  Rambles  and 
Recollections  of  an  Indian  Official*  (London 
1844;  new  ed.,  August  1915);  Sue,  Eugene, 
(The  Wandering  Jew*    (1844-45). 

Henri  F.  Klein, 
Editorial  Staff  of  The  Americana. 

THULE,  thu'le  (Greek,  Ooi>xv),  a  name 
given  by  the  ancients  to  an  island  or  group  of 
islands  in  the  ocean  to  the  northwest  of  Europe. 
It  was  thought  to  be  the  northernmost  inhabited 
region  of  the  earth.  It  is  believed  to  have 
been  the  Shetland  Islands,  though  some  have 
identified  it  with  Iceland,  and  others  with  both 
Norway  and  Jutland.  The  *  term  <(ultima 
Thule**  was  used  by  the  Romans  whenever 
reference  was  made  to  the  farthest  distant  un- 
known land. 

THULITE,  a  rose-pink  variety  of  the 
mineral  xoisite   (q.v.). 

THULSTRUR  Thure  de,  American  artist : 
b.  Sweden,  1848.  Graduated  from  the  National 
Military  Academy  at  Stockholm,  he  entered  the 
Swedish  army  in  1865;  served  in  the  Franco- 
Prussian  War  and  was  present  at  both  battles 
of  Lyons.  He  served  also  in  Algeria  as  an 
officer  in  the  French  army.  After  studying 
drawing  in  Paris  he  went  to  Canada,  later  com- 
ing to  the  United  States.  In  1872  he  joined  the 
staff  of  the  Graphic  as  illustrator;  was  con- 
nected with  the  Frank  Leslie  publishing  house 
in  the  same  capacity  from  1876  to  1880;  when 
he  entered  the  emplov  of  Harper  Brothers.  He 
is  especially  well  known  as  a  military  and  his- 
torical illustrator. 

THUMANN,  too'man,  Paul,  German 
painter:  b.  Tschacksdorf,  Brandenburg,  5  Oct. 
1834;  d.  1908.  He  was  a  student  in  the 
Academy  of  Berlin  from  1853  to  1855  and  sub- 
sequently worked  under  Julius  Hubner  in 
Dresden  till  the  year  1860.    At  Weimar  he  stud- 
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ied  with  Ferdinand  Pauwcls  and  in  1866  was 
appointed  professor  in  the  art  school  of  that 
city.  From  1875  to  1887  he  filled  the  duties  of 
professor  in  the  Art  Academy  of  Berlin.  He 
was  mainly  occupied  in  the  illustration  of 
Auerbach's  '  Kalcnder';  Goethe's  'Dichtung 
und  Wahrheit';  Tennyson's  '  Knoch  Ardcn'; 
Chamisso's  works;  and  Heine's  *Buch  dcr 
Lieder,}  etc.  His  success  in  this  work  was  due 
to  the  powerful  drawing,  thought  fulness,  and 
genuine  feeling  which  characterized  his  style; 
yet  latterly  he  lapsed  into  a  certain  sickly  senti- 
mentality and  frivolity  of  treatment  which  in- 
jured the  reputation  won  by  his  early  produc- 
tions. Among  his  paintings  the  best  arc  five 
canvases  which  illustrate  the  life  of  Luther, 
executed  for  the  castle  of  Wart  burg;  'The 
Wedding  of  Luther  * ;  lThc  Return  ot  Hermann 
from  the  Battle  of  Tcutoburg  Forest';  and 
lThc  Three  Fates.' 

THUN,  toon,  Switzerland,  (1)  a  lake  in 
the  canton  of  Bern,  10  miles  long  by  two  miles 
broad.  Its  surface  is  over  1,800  feet  above  sea- 
level  and  its  greatest  depth  712  feet.  It  forms 
the  outlet  of  the  Aar,  which  leaves  it  at  the 
northwest.  The  lake  is  enclosed  by  gentle 
slopes,  covered  with  villas  and  orchards,  except 
beyond  Sigriswyl,  where  the  north  bank  is 
more  precipitous.  The  scenery  is  idyllic. 
Fish  arc  plentiful,  especially  eels,  carp,  pike, 
etc.  Steamers  run  from  Thun  to  Intcrlaken, 
and  an  old  road  follows  the  coast  toward  the 
south,  a  new  one  toward  the  north.  The  im- 
portant towns  along  the  banks  arc  Oberhofen 
(health  resort),  Spicz  and  Simmerthal.  The 
first  steamer  on  the  lake  was  launched  in  1835. 
(2)  The  town  of  Thun  in  the  canton  of  Bern 
is  one  mile  distant,  and  is  the  station  tor 
traveler*  touring  the  Bernese  Oberland.  It  is 
the  principal  military  arsenal  of  Switzerland 
and  here  is  located  a  military  institution  for 
army  officers.  The  noteworthy  buildings  arc 
the  Gothic  church  and  the  oid  12th  century 
castle.  The  manufacture  of  bricks  and  pottery 
forms  the  main  industry.  Thun  was  the  capital 
of  the  canton  of  Oberland  of  the  Helvetian  Re- 
public (1798-1802).    Top.  7.885. 

THUNDER.  See  Lightning  and  Light- 
ning-Rons. 

THUNDER-BIRD,  an  imaginary  bird 
occurring  in  the  mythologv  of  races  of  low  cul- 
ture, and  personifying  thunder  or  its  cause. 
Among  the  Caribs,  Brazilians,  Aluonkius  and 
various  other  Xorih  American  Indians  and 
among  the  Karens  of  Siatn,  the  South  African 
Bcchuaiia*  and  Basiitos,  and  other  aborigines, 
there  arc  legends  of  a  Mapping  or  Hashing 
thunder-bird,  which  seem  to  translate  into  myth 
tin?  tin  night  oi  thunder  and  lightning  descend- 
ing from  the  upper  regions  of  the  air.  the  home 
of  the  ca^le  and  the  vulture. 

THUNDER  CLOUD,  Mohawk  Indian 
i-hirf  and  armv  >cout :  b.  raitghnioira.  Canada, 
about  lS.Vi;  il.  Rochester.  X.  Y..  l'Mo.  He  bo- 
ra me  noted  during  the  Indian  trouble*  (1S7J- 
7fi)  ai.d  rendered  valuable  assistance  to  the 
1'iiitul  States  army,  beim:  one  of  those  wb«» 
helped  t"  capture  Chief  Red  Cloud.  In  civil 
life  lie  became  celebrated  as  an  artist's  model 
and  po^i-d  t".»r  the  leading  painters  ..f  Indians 
and  Indian  scents.  Frederick  Reniim-ton  used 
him  frequently  and  he  appears  in  various  his- 


torical   groups   in    the   capitol   at   Sun 
Minn.,    the   work   of    Millet    and  others. 
head  appears  on  the  gold  coin  of  the  Mm 
States   for  which  Victor  Brenner  selenei 

profile. 

THUNDERBOLT,  The,  a  com 

acts,  by  Sir  Arthur  Wing  Pincro,  re|» 
mature  work  of  one  of  the  most  slrilfiuoi< 
temporary    English    dramatists.     In  it 
cards  most  of  the  theatrical  conventi 
constitute  the  common   stock  in  t      *• 
playwright's  craft    and    which   he  -j      * 
to  use  with  consummate  case  and  de: 
himself  modestly  describes   'The  Ti 
as  aan  episode  in   the  history  of  a  pra 
family.**     We   are   introduced   in 
into    a    family    conclave    of    the 
Edward,   the  only   member   who  has 
wealth,  lies  dead  upstairs.     He  was  a 
and  although  he  had  been  estranged 
brothers  and  sister   for  many  years. 
his   "next   of   kin*   and   presumably 
for,   to    their    delighted    surprise,    be 
parently  left  no  will  nor  made  any  W« 
whatever  for  the  young  woman  who  il 
to  be  his  daughter  and  whom  he  has 
and  supported  lavishly  and  affectionataj. 
reactions  of  the  various  members  of  the 
to  this  situation  as  it  develops  are  pof« 
with    a    ruthless    truth    and    simplicity 
remind  one  rather  ot  Balzac  than  of  the 
of    « Sweet    Lavender,'    *The    Magistrate- 
'The  Second  Mrs.  Tanqucray.'     One  f 
influence  ot    the  conversational  plar  Oi  - 
and  Granville  Barker  but  in  <Thc  Thtmdf 
it  is  real  talk  of  quite  ordinary  people,  ; 
forwarding  the  movement  of  the  drama, 
halting  it   for  philosophical  discussion  o* 
liant  monologue.    Pincro  is  so  enamored 
new    realistic   method    that    he    sacrifii       i 
the  opportunity  of  an  effective  €cnrtai      d 
third  act.    The  family  is  again  in  a         I 
the   thunderbolt   has   fallen;    there   tkw  • 
leaving   everything    to    the     daughter, 
Thaddeus.  having  just  been  forced  to 
that    it   was   his   wife,    not   himself,   l 
found   and   destroyed   this   will,   flings 
the  room  with  a  frantic  but  futile  appeal 
family  and  the  lawyers :  *Oh,  my  God. 
get  her  away!     .    .     .     Don't  you  ha        ■ 
of  her  bead!  Don't  vou  touch  her!  S 
a  good  wife  to  mcl1     Instead   of  e 
scene  on  this  poignant  note,  Pinero 
linger  to  watch  the  exasperated  famiij 
and  lament  over  the  money  thev  see 
through  their  greedy  fingers.     Bat  g 
selfish    and   petty   as   they   are,    tl     f  • 
human,  and  James'  frank  statei        l 
act  of  what   the  money  really  tu%* 
reconciles   one   to  the   solution   by 
all  get  a  share,  although  Helen's  i 
is  perhaps  the  least   natural   thing 
She  is  nut  a   very  appealing  hero 
tin  other  characters  are  people  one  ««< 
if  possible  in  real  life.    There  is  no 
tere>t.  no  mx  problem,  no  fun,  and 
action.     In  view  of  the  lack  of  these 
ot  popular  appeal  it  is  not  surprising 
Thuudt'rbolt>    has    not    been    one    of   . 
conspit'UMii*.  >ucccsscs  on  the  stage  hoi 
n-al  1>>\<  r  of  the  drama  and  to  the 
lite,  it  is  his  most  important  play.     •% 
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ced  in  London  in  1908  and  was  presented 
•  New  Theatre,  New  York,  in  1910. 

Grace  R.  Robinson. 

SUNDERING  LEGION.  See  Legion, 
Thundering. 

lUNEN,  tu'nen,  Johann  Heinrich  von, 

an  economist:  b.  Oldenburg,  1783;  d.  1850. 
ceived  a  thorough  education  in  agriculture 
ilso  studied  at  Gottingen.  In  1810  he 
it  an  estate  in  Mecklenburg-Schwerin, 
he  developed  into  a  model  farm.  He  is 
i  now  principally  for  the  economic  views 
ssed  in  (Der  isolirte  Staat  in  Beziehung 
Landwirtschaft  und  Nationalokonomie* 
Is.,  1820-63) .  In  this  work  he  sets  down 
;  premises  in  regard  to  wages  and  land, 
etion,  markets,  etc.  His  law  of  wages 
>und  favor  among  more  recent  economists, 
lit  Palgravc,  ( Dictionary  of  Political 
»my)  (3  vols.,  London  1899)  ;  and  Schu- 
ir,  H.,  (J.  H.  von  Thiinen,  ein  Forscher- 
'    (2d  ed.,  Rostock  1883). 

IURBER,  George,  American  naturalist 
writer :  b.  Providence,  R.  I.,  2  Sept.  1821 ; 
ssaic,  N.  J.,  2  April  1890.  He  was  edu- 
at  the  classical  and  engineering  school  at 
dence;  he  became  a  pharmacist  and  a  lec- 
on  chemistry,  finally  securing  an  appoint- 
(1850)  with  the  commission  to  settle  the 
ary  between  the  United  States  and 
:o.     He  made  an  important  collection  of 

and  on  his  return  to  Providence  was 
the  degree  of  A.M.  by  Brown  University, 
cured  an  appointment  in  the  Assay  Office 
iw  York,  lectured  on  botany  in  Cooper 
ate  and  on  botany  and  materia  medica  in 
tfew  York  College  of  Pharmacy.  Later 
cupied  the  chair  of  botany  and  horticul- 
n  the  Michigan  College  of  Agriculture  but 
led  again  to  New  York  and  to  lecture  at 
lollege   of   Pharmacy  and   finally   became 

of    the   American   Agriculturist    for   24 

In  1880  he  visited  Europe.  He  was 
ember  of  the  Royal  Horticultural  Society, 
lember  of  the  American  Pomological  So- 

an  active  member  of  the  New  York 
:my  of  Sciences  and  corresponding  mem- 
i  the  Philadelphia  Academy.  His  collec- 
>f  Western  plants  is  in  the  Gray  Her- 
n  at  Harvard. 

IURGAU,  toor'gow,  Switzerland,  a  can- 

the  northeast,  with  an  area  of  381  square 

Unlike   most   Swiss   cantons   it  has  no 

elevations,  but  a  diversified  surface,  most 

hich    is    productive.     It    belongs    to    the 

Basin  and  is  chiefly  watered  by  the  Thur 

fluents.    There  are  extensive  forests,  and 

rable   lands   yield    a    limited    amount    of 

and    potatoes     and     grapes  —  fruit     is 

ant.     Stock-raising  and  dairying  are  also 

i  on.     Manufactures  consist  of  linen  and 

:n    cloth,    ribbons,    lace,    hosiery,    muslin, 

s  and  wooden  articles.    There  is  consid- 

trade,  owing  partly  to  Lake  Constance 

le  Rhine  on  its  borders.    The  canton  was 

zed  in  1798,  although  it  had  been  in  pos- 

i   of   the   Swiss    from    1460.     For  nearly 

ars  prior  to  that  time  it  belonged  to  the 

of  Hapsburg.    The  capital  is  Fravenfeld. 

>f  canton  140,540.    See  Switzerland. 

IURIBLE.    See  Censer. 


THURIFER,  in  .Roman,  Catholic  Church 
services,  the  attendant  at  High  Mass,  Solemn 
Vespers  and  Benediction,  who  uses  the  thurible, 
either  by  simply  waving  it  to  and  fro  or  for  in- 
censing the  clergy,  choir  and  congregation,  and 
who  at  certain  times  presents  it  to  the  officiating 
priest  that  he  may  incense  the  altar  or  the  Host. 
Strictly  speaking,  the  office  of  thurifer  belongs 
to  the  acolyte,  the  highest  of  the  four  Minor 
Orders,  but  all  the  functions  of  the  acolyte  are 
now  freely  performed  by  laymen. 

THURINGERWALD,  tii  nng-er-valt,  or 
FOREST  OF  THURINGIA,  Germany,  a 
series  of  mountain  ranges  centrally  located,  ex- 
tending from  the  Werra  near  Eisenach  south- 
ward as  far  as  the  valley  of  the  Rodach.  The 
ramifications  toward  the  southeast  and  the  west 
connect  it  with  the  Frankenwald  and  the  Rhon 
Mountains.  The  highest  elevations  are  found 
in  the  Grosser  Beerberg  (3,228  feet),  and  the 
Schneekopf  (3,201  feet),  west  of  Zelle.  The 
entire  mountain  range  is  covered  to  its  summit 
with  evergreens  and  leafy  trees  and  its  slopes 
and  valleys  present  charming  landscape  and 
views.  Trie  principal  streams  are  the  Gera, 
Wipper,  Ilm  and  Schwarza,  flowing  into  the 
Unstrut  and  Saale;  the  Rodach,  Haslach, 
Steinach  and  Itz;  and  the  Werra  with  its 
affluents — the  Horsel  and  Leine.  There  are 
rich  deposits  of  iron,  copper,  cobalt,  lead  and, 
in  the  neighborhood  of  Friedrichroda,  ala- 
baster. The  valleys  and  slopes  are  the  scene  of 
an  active  industry,  including  porcelain  factories, 
glass-works,  wooden  manufactures,  especially 
toys,  slate,  meerschaum  and  other  pipes,  fire- 
arms and  celebrated  pottery.  Thuringerwald 
is  much  frequented  by  tourists,  and  the  trans- 
portation and  other  facilities  are  unsurpassed. 

THURINGIA,  Germany,  territorial  name 
still  borne  by  that  part  of  Upper  Saxony  gener- 
ally bounded  by  the  Werra,  the  Saale  and  the 
Harz  Mountains,  though  it  has  no  longer  any 
political  significance.  It  was  once  a  much  more 
extensive  territory.  The  name  was  derived 
from  the  Thuringian  tribe  which  occupied  it  in 
the  5th  century.  Much  of  its  area  is  covered 
by  the  Thuringerwald  (q.v.).  Erfurt  is  the 
largest  city.  The  region  has  had  a  chequered 
history,  falling  in  turn  to  Thuringian,  Frank 
and  Carlovingian.  It  was  in  turn  a  kingdom, 
duchy  and  mark.  (See  Saxe- Weimar).  Con- 
sult Devrient,  Ernst,  <Thuringische  Geschichte> 
(Leipzig  1907)  ;  Knockenhauer,  Thomas,  <Ge- 
schichte  Thuringens  in  der  karolingischen  und 
sachsischen  Zeit>  (Gotha  1863) ;  ^eschichte 
Thuringens  zur  Zeit  des  ersten  Landgrafen- 
hauses>  (ib.  1871). 

THURLOE,  John,  English  statesman: 
b.  Essex  County,  12  June  1616;  d  Lon- 
don, 21  Feb.  1668.  He  studied  law,  was  ad- 
mitted to  Lincoln's  Inn  in  1647  and  was  ap- 
pointed to  a  government  post  in  1648.  He  took 
no  part  in  the  political  events  leading  to  the 
king's  death.  On  29  March  1652  he  was  ap- 
pointed Secretary  to  the  Council  of  State  under 
Cromwell;  and  was  also  given  control  of  the 
intelligence  department,  which  duties  he  per- 
formed so  remarkably  well  that  it  was  said  that 
the  enemies  of  the  Protector  made  no  move 
without  detection  by  Thurloe  or  his  assistants. 
He  stood  high  in  Cromwell's  regard  and  en- 
joyed his  confidence  to  a  greater  extent  than 
any  other  adviser.     He  served  in  the  Parlia- 
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ments  of  1654  and  1656,.  and  was  reappointed 
Secretary  of  Cromwell's  Council  of  State  in 
1657.  He  l>ecame  chancellor  of  Glasgow  Uni- 
versity in  1658.  He  supported  Richard  Crom- 
well's succession  after  the  death  of  Oliver 
Cromwell,  sat  in  the  Parliament  of  1659,  con- 
tinued prominent  in  government  affairs  and  in 
1660  was  reappointed  Secretary  of  the  Council 
of  State.  After  the  Restoration  he  was  ar- 
rested on  a  charge  of  high  treason  15  May 
1660,  lmt  was  freed  subject  to  attending  the 
secretaries  of  state  whenever  they  should  re- 
quire his  services.  His  correspondence  is  in  the 
Bodleian  Library,  Oxford,  and  is  an.  important 
source  of  historical  information.  A  part  of  it 
was  published  with  a  biographical  sketch  by  T. 
Birch  (1742). 

m  THURLOW,  ther'lo.  Edward,  Lord,  En- 
glish lord-chancellor:  b.  Bracon  Ash,  Norfolk, 

0  Dec.  1731 ;  d.  Brighton.  Sussex,  12  Sept.  1806. 
He  was  educated  at  Caius  College,  Cambridge, 
subsequently  entered  the  Middle  Temple  ana 
in  1754  was  called  to  the  bar.  In  1761  he  at- 
tained the  rank  of  king's  counsel,  and  was  em- 
ployed to  prepare  the  evidence  for  the  appeal 
in  the  great  Douglas  cause,  which,  however,  did 
not  come  on  for  hearing  in  the  House  of  Lords 
until  1769.  In  1768  he  was  returned  as  mem- 
ber of  Parliament  for  Tamworth,  and  became  a 
constant  supporter  of  Lord  North's  administra- 
tion. In  1770  he  was  made  solicitor-general, 
and  Attorncy-Cicncral  in  1771.  In  1778  he  was 
appointed  lord-chancellor,  and  raised  to  the 
peerage  as  Baron  Thurlow.  The  personal 
favor  of  the  king  retained  him  in  office  during 
the  Rockingham  administration,  whose  meas- 
ures he  actixely  opposed,  but  he  was  compelled 
to  resign  on  the  dissolution  of  the  ministry  in 
1783.  He  was  still  considered  the  confidential 
adviser  of  the  king,  and  on  the  dissolution  of 
the  coalition  ministry  at  the  close  of  the  year 
the  great  seal  was  restored  to  him  by  Pitt.  In 
1788  the  king's  illness  rendered  it  necessary  to 
consider  the  contingency  of  a  regency  and  Pitt 
suspected  Thurlow  of  intriguing  with  the 
Prince  of  Wales.  Thurlow  then  began  publicly 
to  oppose  the  measures  of  his  colleagues,  par- 
ticularly Pitt's  scheme  for  maintaining  the 
sinking-fund,  in  the  House  of  Lords,  where- 
upon Pitt  demanded  his  dismissal,  to  which  the 
king  at  once  agreed.  Consult  Campbell,  'Lives 
of  the  Chancellors*;  Foss,  ( judges  of  Eng- 
land1   (London   1848-64). 

THURMAN,    ther'man.    Allen    Granbery, 

American  lawver  and  politician:  b.  Lvnchburg, 
Va..  13  Xo\.  1813:  d.  Columbus,  Ohio.  12  Dec. 
1S°5.  Me  was  brought,  in  childhood,  to  Chilli- 
cothe.  Ohio,  and  there  received  an  academic 
eduratimi.  At'vr  ti'.ichiuv  for  a  time  he  studied 
law  in  the  u'-'nv  nf  bi>  uncle,  William  Allen 
(q.v. );  in  l.N.?F  was  admitted  to  :1k  liar  and 
forming  a  partnership  with  his  uncle  sunn  at- 
tained msivi  --  a<  a  practising  lawyer.  At  the 
«-.mie  linn-  thai  he  began  hi**  legal  career  he  be- 
came   acti\e    in    politic**    n>    a    number    of    the 

1  Km- -era tic  party,  but  held  no  political  office 
"iiii!  1*U  n!:«:i  lie  ua»  elected  to  ("otigrc*'*. 
Mi  w.i*  n!it  ot  the  earnest  Mipporier>  ot  the 
.nliiiii.:-'i.i!:  =;i  in  the  rotiduc1  ot"  the  Mexican 
War:  tb'-iu-b  .i  !>tinorrat  and  opposed  to  any 
Chang*  in  iln  Mi--"Mii  Coinpromi>e  (qv . ),  he, 
with  th«   ni'i*;  ■■«'  tin-  N"ithrrn  1  >cmocrats.  voted 


for  the  Wilmot  Proviso  (q.v.)t  and  replied  •■ 
Southern  criticism  of  this  act  in  a  speech  Hir- 
ing, forcibly,  the  reasons  of  the  Nonh  for  op- 
posing the  extension  of  slave  territory.  Ai  if 
close  of  his  Congressional  term  he  resumed  :h« 
practice  of  law,  and  in  1851  was  elected  onr  of 
the  judges  of  the  Ohio  Supreme  Court;  hcrr 
his  learned  and  able  decisions  won  him  vide 
reputation  as  a  jurist.  When  his  term  of  of- 
fice expired  in  1856  he  again  took  up  the 
practice  of  his  profession,  this  time  in  Cofamv 
bus.  He  took  no  active  part  in  politics  imtil 
1867,  when  he  was  nominated  by  the  Democrat 
as  governor  of  Ohio;  he  con  duct  d  a  vigorow 
campaign,  and  though  defeated  by  a  small  pb- 
rality,  the  Democratic  party  carried  the  legb- 
laturc.  In  the  next  year  he  was  elected  to  tfar 
United  States  Senate  and  re-elected  in  1874 
His  ability  in  debate  won  him  immediate  recog- 
nition, and  he  was  appointed  a  member  of  the 
Judiciary  Committee,  and  became  the  leader  of 
his  party  in  the  Senate;  during  his  last  tera 
he  was  elected  president  pro  tern.  He  favored 
a  liberal  policy  of  reconstruction,  introduced  the 
so-called  Thurman  Bill  compelling  the  PaeiSr 
Railroad  to  comply  with  the  conditions  of  their 
franchise,  and  succeeded  in  effecting  the  «*■ 
sage  of  this  bill  aerainst  a  powerful  oppositxoc 
In  1876  he  was  a  member  of  the  Electoral  Coo- 
mission  (q.v.),  and  steadfastly  supported  tb* 
claims  of  Tilden.  He  was  a  candidate  for  tbf 
Democratic  Presidential  nomination  in  187& 
1880  and  1884;  in  1881  he  was  appointed  i 
member  of  the  Paris  Monetary*  Conference 
In  1888  he  was  the  Democratic  nominee  for 
Vice-President  and  took  active  part  in  the  cam- 
paign; after  the  defeat  of  his  party  in  tin: 
year,  he  retired  from  political  life."  Crnsah 
Henscl  and  Parker,  c Lives  and  Public  Servico 
of  G rover  Cleveland  and  Allen  G.  Thtxnnac1 
(Philadelphia  1892). 

THURN,  Henry  Matthias,  Cocxt.  Bo- 
hemian Protestant  military  leader:  b  1580;  3 
Jan.  1640.  He  served  in  the  Turkish  War  asd 
for  his  services  was  made  Bur  grave  of  Karl- 
stein,  Bohemia,  by  Emperor  Rudolph  I;  he  in 
deprived  of  his  estates,  however,  after  he  wu 
named  one  of  the  Thirty  Defenders  of  the  Fasti 
by  the  Bohemian  estates.  He  was  the  leader  of 
the  Bohemian  Protestant  insurgents  at  the  be- 
ginning of  the  Thirty  Years*  War  in  1618;  »- 
\adcd  Austria  and  unsuccessfully  besieged 
Vienna  in  1610;  and  was  decisively  defeated  k 
White  Hill  in  1620.  Hc#  afterward  served  n 
the  S\vedi>h  army;  and  in  1632  fought 
Wallenstein  at  the  defeat  of  Lutzcn. 


THURSDAY,  the  fifth  day  of  the 

called  from  the  old  Teutonic  god  of  thander. 
Thor,  ihe  northern  Jupiter.  The  German  name 
Ponnerstag  is  of  similar  origin;  and  Tbor. 
Homier,  are  equivalent  to  English  thunder 
A>ccnsion-day  is  often  called  Holy  Thursday 

THURSDAY     ISLAND,     Queensland   i 

small  i>land  in  Torres  Strait,  JO  mile*  item 
tape  York.  It  has  an  excellent  harbor.  Pon 
Kennedy,   which   is   a   port   of    call   and  trade 

deput.     Pop    al>nut  2.000. 

THURSTON,  John  Mellen,  Amerkff 
stair>nian;  b  Montpelier,  Vt.t  21  Aug  l&C; 
d  Omaha.  N'ch.,  9  Aug.  1916.  His  pareaa 
look  him  to  Wisconsin,  where  he  was  edocafcd 
in  the  public  schools.     He  received  his 
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Wayland  Academy  at  Beaver  Dam,  Wis., 
i  1869  was  admitted  to  the  bar.  Soon 
ard  he  went  to  Omaha,  Neb.,  where  he 
most  of  his  life.  About  1873  he  was  a 
it  of  the  city  council  and  was  city 
:y  in  1874-77.  In  1875  he  was  elected 
Nebraska  legislature  as  a  Republican  and 
presidential  elector  in  1880.  Soon  after- 
le  became  counsel  for  the  Union  Pacific 
ad.  In  1893  the  Republican  caucus  nomi- 
him  for  United  States  Senator,  but  he 
t  go  to  Washington  until  1895.     He  re- 

1  until    1901.     He    seconded   the    nomi- 
of  William   McKinley  for  President  in 

vacating  the  chair  at  that  convention  to 
From  1889  to  1891  he  was  president  of 
residential  Republican  League.  In  1901 
ame  a  commissioner  of  the  Saint  Louis 
ition. 

[URSTON,  Robert  Henry,  American 
er  and  educator:  b.  Providence,  R.  I.,  25 
839;  d.  Ithaca,  N.  Y.,  25  Oct.  1903.  He 
•aduated  from  Brown  University  in  1859, 
eceived  his  mechanical  training  in  his 
s  engine-building  shops.  In  1861  he  joined 
gineer  corps  of  the  navy,  served  during 
w-il  War,  was  twice  promoted,  and  in  1865 
ppointcd  assistant  professor  of  natural 
>phy  at  the  United  States  Naval  Academy. 

2  he  resigned  his  commission  in  the  navy, 
:cepted  the  professorship  of  mechanical 
ering  at  the  Stevens  Institute  of  Tcchnol- 

He  was  appointed  a  member  of  the 
I  States  scientific  commission  to  the 
i  Exhibition  in  1873;  and  in  1885  became 
rector  of  Sibley  College,  the  engineering 
ment  of  Cornell  University,  and  univer- 
ofessor  of  mechanical  engineering.  The 
jnce  of  the  Sibley  College  curriculum  is 
r  due  to  his  ability  as  an  organizer,  and 
ministration  made  the  college  one  of  the 
ost  engineering  schools  of  the  country, 
i  inventor  he  was  known  for  his  mag- 
l  burning  lamps,  army  and  navy  signal 
ttus,  various  forms  of  testing  machines 
on  and  other  metals,  and  an  engine-gov- 
and  other  improvements  on  the  steam- 
:.  In  scientific  research  his  most  notc- 
Y  work  was  done  in  investigating  the 
2rcial  economy  of  the  steam-engine,  and 
ermining  the  useful  qualities  of   various 

His  contributions  to  engineering  and 
fie  literature  are  also  of  value,  being 
d  by  a  clearness  of  statement  unusual  in 
cal  writing.  The  more  important  of  his 
itions  are  'Materials  of  Engineering* 
Is.,  1884;  new  ed.,  1907-10);  'Manual  of 
team   Engine)    (1890-1902);    'Manual   of 

Boilers'  (1888-1901);  'Engine  and 
Trials)     (1890-1903);    (History   of    the 

Engine>  (1878-1902).  Others  are 
ion  and  Lubrication*  (1884);  *  Materials 
!onstruction>  (1890-1900)  ;  Stationary 
Engines)  (1885)  ;  ( Friction  and  Lost 
in  Machinery  and  Mill  Work*  (1885- 
;  (Heat  as  a  Form  of  Energy*  (1890); 
of  Robert  Fulton*  (1891)  and  numerous 
fie  papers.  Consult  Durand,  W.  F., 
rt  Henry  Thurston*    (Washington  1904). 

IUSNELDA,   wife   of   Arminius    (q.y.), 

of   the   Chcrusci,   a   German   tribe  which 

the    Romans    from    the    Elbe    and    the 

•  in  9  a.l.     In  14  a.d.  the  Roman  legions 


again  penetrated  the  German  interior,  and 
Thusnelda  was  taken  captive  to  Rome  by  the 
Roman  conqueror,  Germanicus  Caesar  (q.v.). 

THWAITES,  thwats,  Reuben  Gold,  Amer- 
ican historian  and  editor:  b.  Dorchester,  Mass., 
15  May  1853;  d.  1913.  He  was  educated  at  the 
high  school  of  his  native  town  and  in  1874-75 
took  a  postgraduate  course  at  Yale.  From  1876 
to  1886  he  was  managing  editor  of  the  Wiscon- 
sin State  Journal  He  published  (Down  His- 
toric Waterways*  (1888;  rev.  ed.  1902)  ;  <The 
Story  of  Wisconsin *  (1890)  ;  'The  Colonies, 
1492-1750*  (1891);  <Afloat  on  the  Ohio> 
(1897);  'Daniel  Boone*  (1902);  'Father  Mar- 
quette* (1902);  <  Brief  History  of  Rocky 
Mountain  Exploration*  (1904);  ( France  in 
America*  (1905)  ;  'School  Historv  of  the 
United  States*  (1912).  He  also  edited  <The 
Jesuit  Relations*  (73  vols.  1896-1901);  Orig- 
inal Journals  of  Lewis  and  Clark*  (7  vols., 
1905)  ;  'Early  Western  Travels,  1748-1846*  (32 
vols.,  1904-07),  and  other  works.  Consult 
Turner,  F.  J.,  < Reuben  Gold  Thwaites*  (Madi- 
son, Wis.,  1914). 

THWING,  twlng,  Charles  Franklin, 
American  college  president :  b.  New  Sharon, 
Me.,  9  Nov.  1853.  He  was  graduated  at  Har- 
vard in  1876,  and  at  Andover  Theological 
Seminary  in  1879;  received  the  honorary  de- 
gecs  of  S.T.D.,  from  Chicago  Theological 
Seminary  in  1889,  LL.D.,  from  Marietta  College 
ih  1894,  from  Illinois  College  in  1894,  from 
Waynesburgh  College  in  1901,  from  Washing- 
ton and  Jefferson  College  in  1902,  and  from 
Kenyon  College  in  1910;  was  ordained  Con- 
gregational minister  in  1879;  was  pastor  of 
North  Avenue  Congregational  Church  in  Cam- 
bridge, Mass.,  1879-86,  of  Plymouth  Church  in 
Minneapolis,  1886-90,  and  president  of  Western 
Reserve  University  and  Adelbert  College  since 
1890..  He  is  associate  editor  of  Bibliotheca 
Sacra  since  1884,  secretary  of  the  Carnegie 
Foundation  for  the  Advancement  of  Teaching, 
and  president  of  the  Intercollegiate  Peace  As- 
sociation. President  Thwing  is  the  author  of 
American  Colleges  :  Their  Students  and  Work* 
(1878)  ;  <The  Reading  of  Books*  (1883)  ;  'The 
Working  Church*  (1894);  < Within  College 
Walls*  (1894);  (The  College  Woman*  (1894); 
(Thc  Ainerican  College  in  American  Life* 
(1900);  'College  Administration*  (1900) 
'The  Best  Life*  (1900);  <The  Choice  of 
College*  (1901);  (God  in  His  World*  (1902) 
'The  Youth's  Dream  of  Life*  (1902);  <If  I 
were  a  College  Student*  (1902)  ;  'A  Liberal 
Education  and  a  Liberal  Faith*  (1903);  Col- 
lege Training  and  the  Business  Man*  (1906)  ; 
' Higher  Education  in  America,  A  History* 
(1906);  < Education  in  the  Far  East*  (1909); 
( History  of  Education  in  the  United  States 
since  the  Civil  War*  (1910)  ;  'Universities  of 
the  World*  (1911);  'Letters  from  a  Father  to 
His  Son  entering  College*  (1912);  <Letters 
from  a  Father  to  His  Daughter  entering  Col- 
lege* (1913);  'The  Co-Ordinate  System  in  the 
Higher  Education*  (1913);  'The  Family:  An 
Historical  and  Social  Study*  (1886  in  collabora- 
tion with  Carrie  Butler  Thwing,  revised 
1913);  'Education  according  to  Some  Modern 
Masters*  (1916)  and  contributions  to  maga- 
zines. 

THYESTES,  thi-es'tez.    See  Atrevs, 
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THYLACINE,  an  Anglicization  of  the 
generic  term  Thylacitius  given  to  the  predatory 
marsupial  called  Tasmanian  or  zebra  wolf,  and 
described  under  Dasyurk  (q.v.). 

THYME,  one  of  the  species  of  the  labiate 
genus  Thymus,  small,  shrubby,  perennial  herbs 
of  the  Old  World,  cultivated  on  account  of  their 
aromatic  foliage  as  flavoring  herbs,  or  for  orna- 
ment. T.  ziilgaris,  an  erect,  or  somewhat  de- 
cumbent plant,  from  one  to  two  feet  high,  has 
sessile  linear-lanceolate  leaves  with  revolutc 
margins.  The  pale-lilac  flowers  are  small,  and 
in  interrupted  spikes  at  the  ends  of  the  branches. 
Thyme  has  a  very  strong  and  pungent  odor,  and 
was  formerly  employed  for  seasoning.  It  is  a 
favorite  food  of  bees,  and  that  of  the  Grecian 
hills  produced  the  famous  honey  of  Mount 
Hymettus.  Another  thyme,  sometimes  grown 
as  a  culinary  herb,  but  more  often  to  cover 
rock- work  and  waste  places,  is  the  creeping 
thyme  or  mothcr-of-thyme  (T.  scrpylliformis) . 
Its  internodes  are  short,  so  that  the  plant  is  very 
leafy,  and  it  grows  in  dense,  broad  tufts.  One 
of  its  varieties  (citriodorus),  is  the  lemon- 
scented  thyme.  Oil  of  thyme  is  distilled  from 
these  plants,  especially  in  France,  where  they 
are  very  abundant,  and  may  be  used  in  per- 
fumery instead  of  the  oil  of  origanum,  and  is  of 
utility  in  veterinary  practice.  Thymol  is  a  solid, 
acrid  stcaroptcne  obtained  from  this  oil,  and  is 
used,  chiefly  externally  in  alcoholic  solution,  for 
a  stimulant  and  powerful  antiseptic  in  the  treat- 
ment of  wounds  and  sores.  Other  labiates  called 
thyme,  from  their  aroma,  are  Calamitttha  acinus, 
and  C.  ncf*cta.  the  basil  thyme,  and  C.  clino- 
todium,  the  horse-thyme.  The  cat-thyme  is  the 
herb-mastic,  or  Tcucrium  marum,  a  powerful 
sternutatory,  useful  for  its  scent.  Virginian 
thyme  is  Ko cilia  I'iryiniana. 

THYME  OIL,  a  volatile  oil  obtained  bv 
distilling  the  leaves  and  flowering  tops,  of 
Thymus  vulgaris,  or  garden  thyme,  with  water. 
Colorless  when  pure,  sparingly  soluble  in  water, 
easily  so  in  alcohol.  It  contains  two  hydro- 
carbons pinene,  GoHw,  and  cymene,  CwHm,  as 
well  as  a  phenol-like  body  thymol.  Used  in 
liniments  and  dressings  as  a  stimulant  and  anti- 
septic. 

THYMOL,  in  chemistry,  GoH,,0,  a  color- 
less crystalline  compound  obtained  from  the 
oil  of  thyme,  horse  mint,  etc.  Often  called 
thyme  camphor.  Its  chemical  nature  is  anal- 
ogous to  that  nfB  phenol,  or  carbolic  acid, 
though  it  has  but  little  of  the  caustic  properties 
of  that  body.  It  crystallizes  in  plates,  is  almost 
insoluble  in  water,  soluble  in  alcohol,  melts  at 
44°  C,  and  i<  very  easily  at'arked  bv  many 
chemical  airents.  ft  ha*  a  very  ^trmij;  odor 
and  is  used  as  an  antiseptic  and  disinfectant. 
Iodine  and  caustic  potash  convert  it  into  di-iodo- 
thymol,  which  is  the  well-known  antiseptic 
aristol. 

THYMUS  GLAND,  one  of  the  ductless 
elands,  existing  as  a  temporary  organ,  dc- 
\  eloped  to  its  full  size  about  the  end  of  the 
second  year  of  life  and  decreasing  in  size  after 
that  period.  At  puberty  it  almost  or  wholly 
disappears.  At  its  full  development  it  appears 
to  consist  of  two  lobes  or  halve*,  situated  in 
the  middle  line,  and  placed  partly  in  the  neck, 
extending  from  the  cartilage  of  the  fourth  rib 
upward  as  high  as  the  inferior  edge  or  border 


of  the  thyroid  gland  (q.v.).  It  is  covered  a 
front  by  the  breastbone,  and  by  the  sternohyoid 
and  sternothyroid  muscles.     It   rests  upon  the 


pericardium  or  heartsac,  and  lies  on  the  u 
on  the  front  and  sides  of  the  trachea  or  wi__ 
pipe.  This  gland  is  of  a  pink-gray  color,  es> 
hibits  a  lobulatcd  appearance,  and  is  of  soft 
consistence.  Its  weight  at  birth  is  about  half 
an  ounce.  Its  microscopic  structure  ezMhia 
a  composition  of  lobules,  each  lobule  bene 
formed  of  regularly  disposed  masses  of  what  ti 
termed  lymphoid  tissue,  consisting  of  a  net- 
work of  exceedingly  delicate  connective  time, 
the  meshes  being  crowded  with  round  cefil 
identical  with  the  white  corpuscles  of  the  blood 
and  lymph  corpuscles.  The  functions  of  unt 
gland  are  still  undetermined.  It  is  placed  m 
the  same  category  as  the  thyroid  gland  nfl 
spleen ;  and  the  most  probable  theory  as  to  its 
use  is  that  which  assigns  to  it  the  work  of 
elaborating  the  elements  of  the  blood,  especi- 
ally in  the  earlier  years  of  life.  It  is  general* 
believed  to  exert  a  strong  influence  on  grows 
and  development.  It  is  employed  in  orpa- 
otherapv  (q.v.).  The  well-known  'sweatbreao* 
is  the  thymus  gland  of  a  calf  or  lamb. 

THYRIDOPTERYX,  a  genus  of  foliar- 
destroying  insects.    See  Bag  worm. 


THYROID  GLAND,  a  structure 
no  outlet  or  duct,  and  classified  with  the 
thymus  gland  and  suprarenal  capsules  . 
the  general  name  of  ductless  glands.  In 
the  thyroid  gland  is  situated  at  the  upper  pan 
of  the  trachea  or  windpipe  and  consists  of 
two  halves  or  lobes,  placed  one  on  each  side  of 
the  windpipe,  and  united  by  a  narrow  bride* 
of  substance  —  the  isthmus  of  the  gland.  It  if 
covered  in  front  by  the  muscles  of  the  nei 
and  its  sides  lie  in  contact  with  the  cum— 
carotid  artery.  Its  under  surfaces  embrace  the 
windpipe  and  larynx.  This  gland  is  of  a  red- 
dish color.  It  is  larger  in  women  than  in  cam, 
and  weighs,  on  an  average,  about  one  and  one* 
half  ounces.  It  may  become  enormously  en- 
larged, as  in  goitre.  Its  structure  consists  of 
numerous  small  shut  sacs,  surrounded  by  a 
work  of  capillary  blood-vessels.  Each  i 
or  shut  sac  is  lined  internally  by  a  single 


of  columnar  cells,  and  is  rilled  with  a  ffteny 
mucoid  substance.  The  blood-vessels  otmt 
gland  arc  derived  from  the  superior  and  in- 
ferior thyroid  arteries  and  its  nerves  come  fion 
the  p  n  cum  o  gas  trie  and  sympathetic  trunks.  Tie 
use  of  this  gland  is  not  quite  clear,  but  b 
erally  held  to  be  the  production  of  a 
which  has  a  great  influence  on   alii 

Its  business  is  connected  with  the  uu 

of  a  proper  quality  of  blood,  either  by  the  re- 
moval of  certain  effete  substances  from  the 
blood,  or  by  the  addition  of  certain  element 
to  it.  Its  complete  extirpation  or  atrophy  ii 
attended  with  disease.  The  thyroid  gland  of 
the  sheep  is  used  in  the  treatment  of  nq 
<lema.  the  complication  resulting  from  the 
of  function  of  the  gland. 


THYROID  GLAND,  Diseases  of.  SeienJ 

varieties  of  enlargement  have  been  strtifTJ  ■ 
the  thyroid  and  arc  generally  grouped  under  At 
general  term  goitre  (q.v.).  Myxotdema  is  At 
condition   resulting  when  the   gland 


function  either  because  of  atrophy  or  of  At 
excision  of  the  organ.   The  thyroid  gland  of  nfc 
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is  used  in  the  preparation  of  an  extract 
is  efficacious  in  the  relief  of  this  con- 

.  See  Cretinism;  Secretions,  Internal; 
d  Gland. 

lYRSE,  thers,  a  form  of  inflorescence 
ting  of  a  compact  panicle  in  which  the 
e  pedicels  are  the  longest,  giving  the 
an  ovate  shape.  The  primary  pedicels 
jntripetal,  and  the  secondary  centrifugal, 
lorsc-chestnut  and  lilac  furnish  examples. 

iYSANURA,  an  order  of  neuropteroid 
5.     See  Bristletails. 

AHUANACO,  te-a-wa-na'ko,  Bolivia, 
lins  of  a  prehistoric  city,  near  the  south 
of  Lake  Titicaca,  in  lat.  16°  42'  S.,  long. 
Y  W.,  about  40  miles  west  of  La  Paz  city, 
ruins  stand  on  an  eminence  12,930  feet 
sea-level,  which,  from  the  water  marks 
d  it,  seems  to  have  been  formerly  an 
in  Lake  Titicaca.  The  level  of  the  lake, 
-er,  is  now  135  feet  lower,  and  its  shores 
niles  distant.  This  fact,  in  conjunction 
3thers,  warrants  the  belief  that  these  re- 
antedate  any  others  known  in  America; 
indicate  a  different  and  higher  order  of 
an  was  found  to  exist  at  the  time  of  the 
sh  conquest,  in  any  other  part  of  that 
lent.  The  ancient  Peruvians  had  but  the 
st  traditions  concerning  them,  believing 
he  structures  of  which  they  arc  the  re- 
were  raised  in  remote  ages,  by  giants,  in 
jle  night.  The  chroniclers  of  the  Spanish 
est  have  described  them,  and  their  ac- 
5  do  not  differ  materially  from  those  of 
-n  travelers.  They  are  in  a  state  of  ex- 
dilapidation.  Some  of  the  structures 
to  have  been  built  on  a  pyramidal  plan, 
>  have  covered  several  acres ;  but  the  most 
kable  features  still  remaining  are  mono- 
doorways,  pillars  and  statutes  of  stone, 
ately  sculptored  in  a  style  wholly  dif- 
:  from  any  other  remains  of  art  yet 
in  America.  One  of  these  doorways  is 
?t  high,  13  feet  broad,  with  an  opening 
:et  four  inches  by  three  feet  two  inches, 
hole  cut  from  a  single  stone.  Its  east 
has  a  cornice  in  the  centre  of  which  is  a 
i  figure  of  strange  form,  crowned  with 
interspersed  with  serpents  with  crested 
On  each  side  of  this  figure  arc 
rows  of  square  compartments,  filled  with 
i  and  other  figures,  of  apparently  sym- 
design.  The  statues  are  broken,  so  that  it 
icult  to  state  their  original  dimensions; 
tese  may  be  inferred  from  the  size  of  the 
of  one,  which  is  four  feet  in  length  and 
oportionate  width.  The  whole  neighbor- 
is  strewn  with  vast  blocks  of  stone  clab- 
y  wrought,  some  of  which  measure  three 
n  length  by  18  feet  in  width,  and  six 
n  thickness.  Some  of  these  stones  have 
found  to  weigh  as  much  as  400  tons  and 
transported  many  miles.  No  mortar  was 
in  the  masonry;  stones  grooved  and 
ed  were  held  together  with  clamps  and 
t  pins.  Dressing  and  carving  of  stones 
lone  with  stone  and  bronze  tools.  On 
of  the  islands  of  Lake  Titicaca  are  other 
nents,  of  great  extent,  but  of  true  Peru- 
type,  apparently  the  remains  of  temples 
•yed  on  the  arrival  of  the  Spaniards, 
of  the  island  of  Coati,  however,  have 
features  in  common   with  the  ruins  of 


Tiahuanaco,  and  probably  belong  to  the  same 
epoch,  and  are  to  be  ascribed  to  the  same  un- 
known and  mysterious  people  who  preceded 
the  Peruvians,  as  the  Tulhuatecas  or  Toltecs 
did  the  Aztecs.  Not  far  distant  from  the 
ancient  site  stands  the  present  town  of  the  same 
name,  largely  built  from  stones  taken  from  the 
old  ruins.  Consult  Stubcl  and  Uhle,  (Die 
Ruinenstatte  von  Tiahuanaco)    (Breslau  1892). 

TIARA,  the  crown  of  the  Pope,  a  cylindrical 
diadem  with  three  crowns  and  a  pointed  top 
surmounted  by  a  mound  and  a  cross  of  gold, 
which  the  Pope  wears  as  a  symbol  of  sover- 
eignty. It  is  placed  upon  the  Pope's  head  at 
his  coronation  by  the  second  cardinal  deacon, 
with  the  words,  <(Receive  the  tiara  adorned 
with  three  crowns,  and  know  that  thou  art 
Father  of  princes  and  kings,  Ruler  of  the 
world  and  Vicar  of  our  Saviour,  Jesus  Christ." 
The  tiara  is  not  worn  upon  purely  spiritual 
occasions,  the  Pope  then  wearing  the  mitre  of 
a  bishop.  The  first  crown  is  said  to  have  been 
added  to  the  mitre  by  Nicholas  I  (858-867) 
as  a  symbol  of  uniting  the  princely  crown  with 
it ;  the  second  crown  .was  added  by  Boniface 
VIII  (1294-1303)  ;  and  the  third,  first  appears 
on  the  monument  of  Benedict  XII  (1334-42). 

TIBALDI,  te-bal'de,  Pellegrino,  Italian 
painter  and  architect:  b.  Bologna,  1527;  d. 
Milan,  1598.  In  1547  he  commenced  his  pro- 
found study  of  Michelangelo  at  Rome  and 
painted  for  Cardinal  Poggi,  in  his  palace  at 
Bologna,  the  ( History  of  Ulysses. }  When 
Caracci  saw  these  pictures,  in  which  the  style 
of  Michelangelo  appeared  in  a  softened  and 
refined  form  he  pronounced  Tibaldi  il  Michel- 
angelo Rifortnato  —  an  improved  version  of 
Michelangelo.  He  also  decorated  the  chapel  of 
Saint  James  for  the  Augustinians.  Among  his 
architectural  works  are  the  palace  of  Cardinal 
Borromeo  at  Pavia  (1562)  ;  the  Church  of 
Saint  Fidelis  at  Milan,  and  the  new  fagade  of 
the  cathedral  in  that  city.  He  likewise  fur- 
nished Philip  II  who  had  summond  him  to 
Spain  in  1586,  with  the  plan  for  the  Escorial, 
and  painted  the  ceiling  of  the  library  in  that 
palace.  Consult  Gurlitt,  (Der  Barockstil  in 
Italien*  (Stuttgart  1887) ;  Zanotti,  <Le  pitture 
di  Pellegrino  Tibaldi*    (Venice  1756). 

TIBER,  ti'bcr  (Italian,  Tevere),  Italy,  a 
river  rising  in  the  Apennines  of  Tuscany,  in 
central  Italy,  about  11  miles  north  of  Pieve 
San  Stefano,  some  4,000  feet  above  sea-level. 
It  is  one  of  the  largest  and  most  celebrated 
rivers  of  the  country,  has  a  winding  course, 
flows  244  miles  and  empties  into  the  Mediter- 
ranean, passing  many  noted  cities  on  its  way 
to  the  sea,  which  enters  by  two  branches  —  the 
Fiumicino  and  Fiumara.  It  is  navigable  for 
small  craft  as  far  as  the  mouth  of  the  Nera, 
a  distance  of  about  90  miles,  but  for  small 
steamers  only  as  far  as  Rome  where  it  attains 
a  breadth  of  about  250  feet.  Its  principal  tribu- 
taries are  the  Nera  and  Paglia,  which  also  re- 
ceive their  own  affluents.  The  upper  course 
is  precipitous  and  the  mountain  streams  which 
supply  its  water  are  the  cause  of  its  frequent 
overflow  and  consequent  inundations.  The 
chief  cities  on  its  route  are  Perugia,  Orvieto, 
Ostia  and  Rome.  The  swift  current  carries 
along  a  vast  amount  of  sediment  from  which 
condition  arose  the  name  'yellow  Tiber,9  flavus 
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Tibcris,  alluded  to  by  Virgil.  Consult  Smith, 
S.  A.,  (The  Tiber  and  its  Tributaries >  (Lon- 
don 1877). 

TIBERIAS,  tl-be'ri-as,  Sea  of.  Sec  Gali- 
lee, Sea  ok. 

TIBERIUS,  ti-be'ri-iis  (TIBERIUS 
CLAUDIUS  NERO  CJESAR),  Roman  em- 
peror, son  of  Tiberius  Claudius  Nero,  and  Li  via 
Drusilla,  who  was  afterward  married  to  the 
Kmperor  Augustus :  b.  16  Nov.  42  b.c.  ;  d. 
Miseuum,  31  March  37  ad.  Brought  up  in 
the  imperial  household,  Tiberius  had  by  his 
conquests  in  Germany  and  Gaul  gained  the  con- 
fidence of  Augustus,  by  whom  he  was  made  a 
Roman  consul.  In  11  a.d.  he  was  compelled, 
in  order  to  retain  the  favor  of  Augustus,  to 
divorce  his  wife,  Vipsania  Agrippina.  and  to 
marry  Julia,  the  emperor's  daughter,  and  in  14 
a.d.,  shortly  before  the  death  of  the  emperor, 
he  was  formally  adopted  as  his  heir.  Accord- 
ing to  Tacitus,  the  reign  of  Tiberius,  although 
mark i'd  by  cruelty  and  infamy  which  could 
have  been  possible  to  only  the  most  profligate 
and  dissolute  of  men.  was  rendered  less  tyran- 
nous than  might  have  been  expected,  by  the 
strict  maintenance  of  justice  in  matters  of 
taxation  and  at  times  by  a  certain  respect  for 
the  privileges  of  the  Senate,  and  the  rights  of 
the  common  people,  a  course  to  be  commended 
in  a  period  of  absolute  despotism.  The  atro- 
cious disregard  of  human  life  and  liberty  where- 
cver  his  own  private  interests  were  at  stake 
could,  however,  scarcrly  have  been  equaled.  It 
was  in  this  reign  that  the  crime  of  "besa  ma- 
jestas*1  was  established.  Consult  Jerome,  T.  S., 
*The  Tacit  can  Tiberius*  (in  *  Classical  Phi- 
lology, >  Vol.  VII,  Chicago  1**12)  ;  Mommscn, 
4  The  Roman  Provinces  from  Augustus  to 
Diocletian*  (1SS<>);  Schiller.  H.,  M'.eschichte 
der  romischen  Kai/er/eit*  (Gotha  1SS3)  ;  Tar- 
vcr,  J.  C.  { Tiberius  the  Tyrant*  (New  York 
1W2). 

TIBERIUS  CONSTANTINE  (Tiberius 
II).  emperor  of  Byzantium:  b.  Thrace;  d. 
Byzantium,  582  a.d.  He  was  brought  up  by 
the  Kmperor  Justin  II  whom  he  succeeded  on 
the  throne  of  the  Kastern  Kmpirc  in  578.  It 
was  during  his  reign  that  the  great  influx  of 
Huns  and  Slavs  in  the  north  and  east,  and 
that  of  the  Lombards  in  the  west,  began  seri- 
ously to  threaten  the  Roman  empire. 

TIBET,  tlb'et  or  tl-bet.  or  THIBET,  a 
country  of  central  Asia,  under  Chinese  suze- 
rainty, lyiin:  between  latitude  28'  and  3o'  X., 
and  'between  long.  ?'  and  UW  '  K.  It  is 
bounded  on  the  n««rtb  by  KaM  (Chine.se)  Tur- 
kestan, on  the  east  by  China  proper,  on  the 
south  by  BritiOi  India,  Bhutan  and  N'epal  and 
mi  the  west  by  the  Indian  state  of  Kashmir.  The 
area  i<  t»tima:ed  «it  about  4o^,J()l)  square  miles. 
Tibet  form*  the  mnsi  t  xieu^ive  ami  loftiest 
;'.;'<  an  regii-n  in  the  woild  it  is  structurally 
.i  ei implex  "f  faulted  mountain*  whose  inter- 
\ii.i:i.:  \.ilK\-  lu\e  been  tilled  up  with  detritus. 
•  ■••nve:i::ie.  tin  in  into  plains  whose  general  level 
i:«  -  fri.m  BmuhI  j,,  17.0m  iVv\  ;i|m,vi-  the  sea. 
while  tin-  :n ■■uT.t.iin-  tnwir  almost  a>  hi^h  again 
a'"i'\e  tlum.  The  main  Himalaya  rau^e  runs 
along  the  »"Utb\M  -U  i  ii  huiuid.iiy  and  the  Kara- 
ki  ram  v. !:h  it-  i-utruuiu-rs  tr.i\er<e-»  the  west- 
ern part  of  the  country.  These  ranges  have 
numerous  peaks  between  20,000  and  2*>,000  feet 


in  height.  On  the  northern  boundary  nm«  tk 
Kuen-Lun  Range,  sending  numerous  "span  a&£ 
ofTshots  into  the  plateau.  The  eastern  half  of 
Tibet  is  traversed  by  a  system  of  more  or  lew 
parallel  ranges  with  a  southeast  trend  The  en- 
closed plains  in  western  and  northern  Tibet  xenm 
closed  drainage  basins,  very  poorly  va'.errd 
and  containing  salt  lakes.  The  eastern  Ioto- 
tudinal  valleys  are  drained  by  the  headwater* 
of  the  Yang-tse-kiang.  Hoang-ho  and  Salvia 
rivers  and  in  the  south,  along  the  northern 
base  of  the  Himalayas,  run  the  Indus  to  the 
west  and  the  Brahmaputra  to  the  east  The 
climate  is  excessively  dry,  with  great  and  sad- 
den fluctuations  in  temperature,  and  severe  cold 
and  biting  north  winds  in  winter.  The  vegetation 
is  scanty  and  characteristic  of  desert  and  al- 
pine regions.  There  are  green  meadows  only 
along  the  streams  and  in  the  eastern  mountain 
arc  forests  of  birch,  poplar  and  coniferwb 
trees.  Wild  animals  arc  very  numerous  aloof 
the  watered  regions  and  antelopes,  yak  oieo 
and  wild  asses  are  characteristic  of  the  strppci 
The  inhabitants,  who  number  alout  ZOOUOOU 
arc  of  a  semi -civilized  Mongolian  race  some- 
what akin  to  the  Burmese.  In  the  north  the? 
arc  nomadic,  but  in  the  south  they  are  settled 
in  substantial  houses  of  stone  or  sunndncd 
brick,  and  cultivate  the  soil  along  the  n\er 
valleys.  The  industries  arc  not  important  tat 
there  is  a  considerable  trade  with  China,  and 
wool,  furs,  musk,  gold,  borax  and  salt  arc 
exported.  The  language  of  the  people  is  simi- 
lar to  the  Chinese,  but  has  taken  on  poh- 
syllabic  characters.  A  considerable  amount  ot 
literature,  mainly  religious,  has  been  accsma- 
lated,  and  printing  has  been  practised  for  cento, 
ries.  The  prevailing  religion  is  Buddhism,  o: 
the  form  known  as  Lamaism.  The  priesthood 
is  exceedingly  numerous  and  the  governmeaf 
is  a  theocracy.  At  its  head  is  the  Grand  Lav 
or  Dalai  Lama,  who  resides  at  Lhasa  (q.r  V 
the  capital,  and  who  claims  to  be  the  head  of 
the  Buddhist  world.  This  priest  governmed 
has  enforced  a  strict  exclusion  of  non- Buddha* 
foreigners,  particularly  from  the  capital  A 
Chinese  resident  was  permanently  stationed  a: 
Lhasa.  Russian  diplomatic  influence  seemed 
to  have  gained  a  foothold  in  Tibet  when*  at 
1903,  the  British  Indian  government  took  the 
occasion  of  the  non-compliance  of  the  Titctaa 
with  the  terms  of  the  treaties  of  1890  aad 
1N(>3.  governing  frontier  trade  relations.  Id 
send  a  military  expedition  across  the  boundary 
The  avowed  purpose  was  to  negotiate  win  die 
Tibetan  government,  but  the  latter  declined  to 
negotiate  and  the  British  column  pushed  oa 
toward  Lhasa.  On  31  March  1904  at  Gam 
where  the  Tibetans  had  built  a  wall  across  the 
highway  to  oppose  the  advance,  1.500  of  their 
soldiers  were  Hanked  and  effectively  enclosed 
in  a  circle.  An  attempt  to  disperse  them,  and 
make  tlum  retire  without  firing  on  them,  wa* 
met  ly  the  Tibetan  general  wounding  a  Stt 
by  a  pistol  shot  which  was  the  signal  for  a 
general  onslaught  by  the  Tibetans.  A  terrible 
maga/ine  rifle  fire,  and  the  bringing  into  ac- 
tion of  a  mountain  battery  resulted  in  the 
slaughter  of  about  400  of  their  soldiers,  the 
British  subsequently  occupying  their  can 
The  ad\ance  also  met  with  serious  opf 
at  the  Karo-la,  and  at  Gyantse  iong  or 
where  for  a  time  they  were  besieged  by 
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sands  of  Tibetans.  The  expedition  eventually 
reached  Lhasa:  after  long  negotiations,  ended 
only  by  the  threat  of  enforcing  compliance, 
Colonel  Younghusband  concluded  a  treaty 
which  was  afterward  censured  by  the  Indian 
government  as  in  excess  of  his  instruction. 
Protest  from  the  Chinese  government  led  to  the 
Anglo-Chinese  convention  in  1906,  whereby 
British  evacuation  of  Chumbi  Valley  was  se- 
cured and  China,  as  Suzerain  power  of  Tibet, 
paid  an  indemnity  of  2,500,000  rupees.  The 
agreement  entered  into  between  the  two  coun- 
tries at  this  time  was  further  strengthened  by 
the  conclusion  of  trade  regulations  between 
India  and  Tibet  (1908).  At  the  time  of  the 
Chinese  Revolution  in  1911  the  Tibetans  ex- 
pelled the  Chinese  garrison,  and  an  expedition 
subsequently  sent  out  from  Szechuan  and  Yun- 
nan was  withdrawn  because  of  Great  Britain's 
disapproval.  In  1912  the  British  government 
outlined  its  attitude  toward  the  Tibetan  ques- 
t.'on,  in  accordance  with  the  provisions  of  the 
treaty  of  1906,  objecting  to  Chinese  assertion 
of  sovereignty  over  Tibet.  A  tripartite  con- 
ference was  opened  at  Simla  in  1913,  but  was 
dissolved  without  reaching  any  satisfactory 
agreement.  Since  that  time  Great  Britain  has 
declined  to  reopen  negotiations.  Consult 
Coales,  O.,  ( Eastern  Tibet*  (in  Geographical 
Journal,  April  1919);  Gerard,  F.,  (Tibet:  The 
Country  and  its  Inhabitants*  (tr.  from  French, 
London  1904)  ;  Landon,  P.,  ( Lhasa:  The  Tibet 
Expedition,  1903-04>  (2d  ed.,  London  1906)  ; 
Lansdell,  H.,  ( Chinese  Central  Asia*  (2  vols., 
London  1893) ;  Rijnhart,  S.  C,  <With  the  Tibe- 
tans in  Tent  and  Temple*  (London  1901); 
Younghusband,  F.  E.,  <  India  and  Tibet }  (Lon- 
don 1910). 

TIBET  DOG,  or  TIBET  MASTIFF,  a 

breed  of  dogs  about  the  size  of  a  Newfound- 
land dog,  but  with  a  head  resembling  that  of 
the  mastiff,  and  having  the  flews  large  and  pen- 
dent. The  color  is  usually  deep  black,  with  a 
bright  brown  spot  over  each  eye ;  the  hair  is 
long  and  the  tail  bushy  and  well  curled.  This 
variety  is  extremely  savage,  and  has  been 
known  from  classic  times,  when  it  was  employed 
by  the  Romans,  especially  under  the  emperors, 
in  the  games  of  the  circus. 

TIBIA.  Sec  Axatomy;  Osteology,  Hu- 
man. 

TIBULLUS,  Albius,  Roman  poet :  b.  about 
54 ;  d.  about  19  b.c.  He  belonged  to  the  eques- 
trian order,  and  was  on  intimate  terms  with 
Messala  (q.v.),  whom  in  31  he  accompanied  in 
a  campaign  in  Aquitanian  Gaul.  He  set  out 
with  him  thence  to  the  East  also,  but  was  forced 
through  ill-health  to  land  and  be  left  behind  at 
Corcyra.  Henceforth  he  lived  on  his  estate, 
between  Tibur  and  Pra?neste.  Horace  was 
warmly  attached  to  him  and  addresses  to  him 
one  of  his  epistles,  in  which  he  credits  his 
friend  with  the  possession  of  a  tender  heart, 
beauty,  wealth,  pood  health  and  good  taste  in 
enjoying  life.  There  are  four  books  of  elegies 
under  his  name,  but  the  third  and  a  part  of  the 
fourth  are  spurious.  These  poems  are  among 
the  most  perfect  of  their  kind  which  have  come 
down  to  us  from  classical  antiquity.  The  ele- 
gies of  Tibullus  are  characterized  by  agreeable 
simplicity  and  tender  feeling,  and  are  free  from 
the  insipid  prolxity  into  which  Ovid  frequently 
falls.     The  chief  editions  are  those  of  Bahrens 


(Leipzig  1878) ;  and  Hiller  (ib.  1885):  Lach- 
mann  (1829);  Mttfler  (ib.  1885);  Postgate 
(1906).  There  is  a  translation  by  Cranstoun 
(1872).  Consult  Duff,  J.  W.,  <A  Literary  His- 
tory of  Rome>  (New  York  1909);  Sellar, 
W.  Y.,  Horace  and  the  Elegiac  Poets }  (Ox- 
ford 1892);  Teuffel,  W.  S..  <Geschichte  der 
romischen  Literatur*  (Vol.  II,  3d  ed.,  Munich 
1911). 

TIBURON,  te-boo-ron,  Mexico,  an  island 
in  the  Gulf  of  California,  situated  in  the  upper 
part  of  the  gulf,  230  miles  from  the  mouth  of 
the  Colorado  River,  and  separated  from  the 
coast  of  Sonora  by  a  channel  from  two  to  five 
miles  wide.  It  is  30  miles  long  and  from  10 
to  20  miles  wide,  and  covered  with  grass  and 
desert  vegetation.  It  is  inhabited  by  the  Ceris 
or  Seris  Indians,  who  have  been  left  almost 
wholly  to  themselves  by  the  Mexican  govern- 
ment, and  still  live  in  a  primitive  state  of 
nature.  They  are  warlike  and  feared  by  the 
neighboring  tribes  on  the  mainland;  use  poisoned 
arrows,   and  are   said  to  practise  cannibalism. 

TIC-DOULOUREUX,  tik'doo-loo-re'.  See 
Facial  Neuralgia;  Neuralgia. 

TICAO,  te-kow',  Philippines,  one  of  the 
islands  of  Masbate  province,  lying  northeast  of 
Masbate  Island,  and  southwest  of  Sorsogon, 
Luzon,  area  140  square  miles;  with  dependent 
islands  149  square  miles.  It  is  long  and  nar- 
row, extending  23  miles  from  northwest  to 
southeast,  and  narrowing  gradually  from  a 
width  of  eight  miles  in  the  north  to  the  south- 
ern point  Cape  San  Rafael;  the  surface  is 
rugged  with  many  small  mountain  groups,  and 
single  peaks;  the  highest  elevation  in  the  north- 
west is  1,525  feet.  The  west  coast  is  steep 
and  rugged,  the  east  coast  indented  by  several 
small  bays.  Hemp,  rice,  sugarcane,  cotton  and 
chocolate  are  raised  in  small  quantities;  and 
gold  is  obtained  from  the  river  sands.  The 
more  important  occupations  of  the  people  are 
stock-raising,  weaving,  fishing  and  hunting. 
Pop.  10,183. 

TICHBORNE  (tich'born)  TRIAL,  a  fa- 
mous English  lawsuit  in  which  was  contested 
the  validity  of  the  claim  of  one  Thomas  Castro 
that  he  was  Roger  Charles  Tichborne,  heir  of 
the  Tichborne  estates.  Roger  Charles,  the 
eldest  son  of  Sir  Alfred  Joseph  Tichborne,  died 
at  sea  in  1854  and  upon  the  death  of  the  second 
son,  in  1866,  the  youngest  was  acknowledged 
heir.  But  Lady  Tichborne  was  not  satisfied 
that  her  eldest  son  was  really  dead,  and  so  she 
advertised  for  him.  Castro,  a  butcher  from 
Wagga  Wagga,  Australia,  also  known  as  Arthur 
Orton,  of  Wapping,  came  forward  and  claimed 
to  be  Roger,  the  rightful  heir.  He  was  ac- 
cepted by  Lady  Tichborne,  who,  however,  died 
before  his  suit  to  recover  the  estate  began.  The 
trial  lasted  103  days  and  was  ended  by  Castro 
being  non-suited,  6  March  1872.  He  was  ar- 
rested and  charged  with  perjury  and  a  trial  of 
188  days  followed,  a  verdict  of  guilty  being 
found  28  Feb.  1874.  Castro  was  sentenced  to 
14  years'  imprisonment  with  hard  labor.  He 
was  discharged  on  a  ticket-of-leave  in  1884, 
confessed  his  imposture  in  1895,  and  died  in 
poverty  and  oblivion  in  1898.  The  second 
trial,  which  was  the  longest  in  the  history  of 
the  English  courts,  cost  £55,315.  Consult  *The 
Tichborne  Romance)    (Manchester  1871). 
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TICINO,  te-cheno  (German  Tcssin), 
Switzerland,  a  canton  situated  on  the  southern 
frontier  of  the  republic,  and  hounded  on  the 
cast,  south  and  west  by  Italy.  Area,  1,088 
square  miles.  The  Saint  Gotthard  ^roup  <>f 
the  Lepontinc  Alps  furms  the  northern  and  the 
Adula  Alps  the  eastern  boundary.  Ramifica- 
tions of  these  fill  up  the  canton,  but  are  cut  by 
the  valley  of  the  Ticiiui  River.  The  latter 
drains  practically  the  whole  canton,  and  empties 
into  Lake  Marion-,  which  extends  some  dis- 
tance across  the  southern  boundary.  The  can- 
ton thus  belongs  to  the  basin  of  the  Po.  The 
upper  mountain  regions  are  rocky,  but  the 
southern  part  of  the  canton  is  very  fertile, 
producing  ^rain,  fruits  and  grapes.  Large  num- 
bers of  goats  are  raised  in  the  mountains.  The 
principal  mining  industries  are  granite  and  mar- 
ble quarrying.  Commerce  and  manufactures 
arc  unimportant,  although  there  is  a  consider- 
able tourist  traffic  over  the  Saint  Gotthard 
Railroad,  which  traverses  the  canton.  The 
capital  is  Bellinzona  (q.v.L  In  1803  the  canton 
of  Ticino  was  formed  by  the  union  of  the  can- 
tons of  Bellinzona  and  Lugano,  formerly  part 
of  the  Helvetian  Republic,  and  it  was  received 
as  a  full  member  of  the  Swiss  Confederation. 
Pop.   158,556.    Sec  Switzkrland. 

TICINO  (German  and  French,  Tcssin), 
river  of  Switzerland  and  northern  Italy,  rising 
on  Mount  Saint  Gotthard.  and  (lowing  in  a 
general  southeast  direction,  first  as  a  rapid  tor- 
rent through  the  canton  of  Ticino,  then  through 
Lake  Maggiore,  and  finally  as  a  clear,  navigable 
stream  on  the  boundary  between  Piedmont  and 
Lombardy.  After  passing  Pa\  ia  it  joins  the 
Po.  Length,  exclusive  of  Lake  Maggiore,  108 
miles. 

TICKELL,  Thomas,  English  poet:  b. 
Bridekirk.  Cumberland,  KvSfi;  d.  Bath,  Somer- 
set, 23  April  1740.  He  was  educated  at  Uueen's 
College,  Oxford,  a  fellowship  of  which  he  held 
1710- JO.  He  was  the  friend  of  Addison,  who 
introduced  him  both  into  the  world  of  letters 
and  public  life,  and  on  becoming  in  1717  sec- 
retary of  state  made  Tickell  undcr-secrctary. 
He  held  the  office  of  secretary  to  the  Lords 
Justices  of  Ireland  from  about  1724  till  his 
death.  He  translated  the  first  book  of  the 
'Iliad,  about  the  time  of  the  appearance  of  the 
first  part  of  Pope's  'Homer.'  Addison  de- 
clared that  Tickcll's  version  was  the  best,  while 
Pope  professed  to  believe  it  the  work  of  Addi- 
son himself  and  wrote  in  reply  the  famous 
satire  on  Alliens.  Bui  without  doubt  Tickell 
made  his  own  translation,  which  Addison  cor- 
rected. Tickell's  longest  poem  is  'Kensington 
Gardens1  (1722);  his  nio>t  popular,  the  ballad 
of  'Colin  and  Lucy';  while  bis  finest  is  the 
elegy  to  Addison  prefixed  t«»  bis  edition  of 
Vddison's  works  (172M.  Con-nit  b  hn-ou. 
Samin-1.    M.i\.s   «,f   the    I'-eN1    (Oxford    1'>n;). 

TICKET-OF-LEAVE,  a  written  license 
granted  by  the  KnglUh  government,  whereby 
a  pi  nal  cumin  was  given  bis  lihertv  for  good 
liha-.  i<>r  before  the  exi'ir.itioii  of  his  M-ntemv. 
h  f  iricinaii  ii  in  the  permit  granted  to  prisoners 
tr.m-fei  ii  d  jo  the  i'nlm;it  s,  but  it  caiiu  iiiM  do- 
n.i  -lii  u-e  in  l-'nuland  after  1N40,  when  the 
i  .li.:  H  -  r<  tn-ed  t«>  n-ceixr  more  convicts.  Crr- 
tam  restrict  ii  ins  were  imposed  «»u  thi  recipient, 
requiring  that  he  report  to  the  police  at  stated 


intervals  until  his  term  expired,  that  be  ihoold 
not  make  change  of  address  without  noufynf 
the  police,  etc.    The  system  was  much  abased 
ami   it    was   said   that   in    1856,   2jbu6  cotnicu 
were    thus    liberated.    The    number  of  chars 
committed  increased  and  the  necessity  for  More 
stringent  measures  led  to  the  adoption  of  the 
mark  system,  under  which  only  those  comico\ 
sentenced   for  terms  of   more  than  two  yean 
and  whose  marks  for  good   behavior  and  in- 
dustry  showed  that   they   were   entitled  to  it, 
were  granted  the  license.    The  effectiveness  of 
such  a  system  is  greatly  increased  by  the 
operation    of    many    charitable    organizat 
which  use  every  possible  means  to 
ihe  ex-convict  and  to  enable  him  to  lead  aa 
honest,  industrious  life. 

TICKNOR,     Francii     Orrey,     America* 

physician  and  poet:  1).  Baldwin  County,  (a, 
\H22;  d.  near  Columbus,  Ga.,  1874.  He  studied 
medicine  and  engaged  in  practice  near  Coha- 
bits. His  verse,  particularly  that  conceraiaj 
the  Civil  War,  was  highly  popular  througho* 
the  South.  Several  of  his  poems  are  in  Sted* 
man's  'Anthology/  and  after  his  death  hn 
verses  were  collected  and  published  with  a  bio- 
graphical sketch  by  P.  H.  Haync,  'Virginians 
of  the  Valley,  and  Other  Poems*   (1879). 

TICKNOR,  George,  American  historiai. 
b.  Boston,  1  Aug.  1/91;  d.  there,  2b  Jan.  1871 
He  was  graduated  at  Dartmouth  in  1807,  aad 
was  admitted  to  the  bar  in  1813,  but  never 
adopted  the  law  as  an  active  profession.  He 
lixed  in  Kuropc  1X15-1°  for  the  purpose  of 
pursuing  his  studies,  and  on  his  return  vis 
appointed  to  the  Smith  professorship  of  luodtia 
laugdages  and  literature  in  Harvard.  In  1835 
he  resign ed  his  professorship,  and  for  the  next 
three  years  traveled  in  Europe.  On  his  rem 
be  devoted  himself  to  writing  a  'History  of 
Spanish  Literature.'  published  in  1849.  in  three 
\olumes,  a  corrected  and  enlarged  edition  ap- 
pearing in  1K63.  Its  \alue  was  at  once  rccof- 
u i zed  by  scholars  and  it  was  translated  am 
Spanish,  French  and  German.  He  produced  v 
lrt>3  a  'Memoir  of  Prcscott,*  the  historian.  He 
aNo  wrote  'Outline  of  the  Principal  Events  n 
the  Life  of  General  Lafayette*  (1825);  *  Re- 
marks on  Changes  lately  Proposed  or  Adopted 
ii.  Harvard  University*  (1825);  'Remarks  m 
the  Life  and  Writings  of  Daniel  Webster* 
<1.*01):  '  Lecture  on  the  Best  Methods  oi 
Teaching  the  Living  Languages*  ( 1832).  Con- 
sult Hillard,  George  S.,  and  Ticknor.  Mm 
Anna  and  Ticknor,  Anna  Eliot.  'Life,  Letters 
and  Journals  of  George  Ticknor'  (2  vols* 
1S7(>)[  critical  ed.,  by  Ferris  Greenlet  (190°). 

TICKS    AND   MITES,   small   anhrao* 

usually  considered  to  he  an  order  (Acaridm}  of 
die  class  Arachnida  (q.v.).  They  have  the 
i  -  ^io:i"  of  the  body  the  most  completer/  cot- 
1'  -.id  of  any  articulated  animals*  for  not  oatf 
an  the  head  and  thorax  more  or  less  united  id 
t'uitn  a  cephalothorax,  but  the  latter  is 
i:<i!s  with  the  abdomen,  often 
-  lightest  indication  of  the   line   of  una 

<  mi] it  in  a  few  cases  the  abdomen  is  ceuiidy 
misi -umented.  The  mouth-parts  usually  forma 
pieieiuL'  and  suctorial  proboscis  composed  of  the 

<  hrlicene  and  pedi  palpi,  the  latter  being  nuee 
up  in  part  of  a  jointed,  usually  tactile  palpal 
while  the  cheliccrse  may  be  sutiforsa  aad  a> 


TICKS   AND  MITES 


eetle  Mile  {Guiuui  coleoptnlonun)  at  the  left  ahown  anlarfedj  at  the  njht,  d 
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or  two-jointed  and  clawed  or  chelate, 
y  the  mature  forms  or  imagoes  have 
irs  of  walking  legs  of  from  five  to  eight 
:rminated  by  variously  arranged  claws, 
or  sessile  suckers  or  pads;  but  the  legs 
variously  modified,  reduced  to  mere 
s,  to  two  pairs  or  disappear  altogether 
2  parasitic  forms.  Respiration  is  ef- 
•y  means  of  simple  or  branched  tracheae 
by  from  one  to  three  pairs  of  stigmatae 
ases  of  the  legs,  or  by  means  of  a  pair 
ics  opening  at  the  base  of  the  proboscis 
le  back  or.  in  the  absence  of  all  special 
:>ry  organs,  may  be  purely  intcgumen- 
he  alimentary  canal  is  commonly  a  spa- 
ac  which  may  be  forked  or  much 
d.  In  most  cases  there  is  no  blood- 
system.  The  sexes  are  separated,  the 
ve  ducts  open  on  the  base  of  the  abdo- 
d  fertilization  is  accomplished  through 
Dn.  A  few  arc  parthenogenetic  and 
limorphism  is  frequent.  They  are  ovi- 
ovo-viviparous  or  viviparous.  The 
requently  differ  greatly  from  the  ima- 
appcarancc  and  habits  and  almost  al- 
ive three  pairs  of  legs.  After  a  few 
sually  two,  they  form  nymphs  or  pupae 
lso  may  be  very  different,  and  after  a 
olt  metamorphose  into  the  mature  form 

D. 

;  and  ticks  are  found  in  all  parts  of  the 
id  under  every  variety  of  environment, 
re  parasitic  either  temporarily  or  per- 
/,  and  on  both  animals  and  plants,  a 
commensals  in  ants'  nests,  etc.,  others 
laceous,  and  seize  and  suck  the  juices 
eaker  animals,  some  live  in  decaying 
e  substances,  many  in  damp  earth,  in 
•  under  the  bark  of  trees,  many  are 
either  in  fresh  water  or  the  sea,  and 
the  marine  forms  descend  to  great 
While  most  of  the  members  of  this 
ivc  no  direct  relation  to  human  affairs, 
ffect  our  interests  in  important  and 
1  ways.  Some,  like  the  itch-mites,  are 
e  of  annoying  diseases  of  man  and  ani- 
me  like  the  cattle  ticks  are  the  bearers 
se-producing  parasites,  some  are  seri- 
structive  to  our  crops  or  to  manufac- 
od-products,  etc. ;  and  many  are  bene- 
destroyers  of  harmful  insects  and  their 
•wing  to  their  great  powers  of  repro- 
and  their  tenacity  of  life,  the  harmful 
ire  difficult  to  combat,  preparations  of 
and  lime  or  powerful  insecticides  ap- 
rectly  to  the  colonies  being  the  most 
remedies.  The  number  of  known  spe- 
iady  amounts  to  thousands,  although 
ler  mites  have  been  little  studied  out* 
Europe.  They  vary  in  size  from  the 
pic  mites  to  the  large  cattle  ticks  about 
in  length.  Differing  greatly  not  only 
.  and  appearance  but  also  in  structure, 
rida  arc  divided  by  systematists  into 
s  families  and  subfamilies,  of  which  a 
•csentatives  may  be  mentioned. 
Oribatidco  is  an  extensive  family  of  20 
ind  200  to  300  species  of  free-living 
ith  hard  skins  and  robust  bodies  and 
three  pairs  of  stalked  stigmatae  and 
:racheae.  They  are  mostly  vegetable 
never  parasitic  and  with  the  exception 
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of  a  few  aquatic   forms  lives  in  damp  earth 
under  leaves,  bark,  etc 

The  GamasidcB  are  somewhat  similar,  with 
rounded  bodies  and  a  hard  skin,  but  have  only 
a  single  pair  of  stigmatae  at  the  base  of  the 
second  pair  of  legs.  The  blood  system  is  well 
developed.  They  often  swarm  on  the  under 
side  of  rove-beetles,  carrion-beetles  and  other 
insects  and  some  are  parasitic  on  bats  and 
birds;  35  genera  and  perhaps  200  species  are 
already  known. 

The  IxodidcB  are  the  ticks,  large  blood-suck- 
ing species,  with  ovoid  bodies  and  leathery  skin 
capable  of  great  extension.  They  are  tempo- 
rary parasites  of  vertebrates,  chiefly  of  birds 
and  mammals.  As  a  rule  the  eggs  are  depos- 
ited in  the  ground;  the  newly  hatched  larva: 
have  three  pairs  of  long  clawed  legs  with  which 
they  attach  themselves  to  a  host,  insert  the 
beak  and  suck  the  fluids.  When  ready  to 
slough  they  may  drop  off.  seek  concealment 
until  the  skin  is  changed,  when  the  same 
maneuver  is  repeated.  After  passing  the  larval 
and  nymphal  states  the  imagoes  live  among 
herbage  and  shrubbery  and  upon  opportunity 
again  attach  themselves,  but  usually  in  pairs, 
to  some  warm-blooded  host,  inserting  the 
strong  beak  and  drawing  blood  while  copula- 
tion takes  place.  The  fertilized  female  becomes 
greatly  distended,  often  to  a  spherical  form, 
drops  off  and  deposits  her  eggs,  often  to  the 
number  of  20,000  to  30,000.  The  large  cattle- 
tick  (Boophilus  bovis)  of  the  western  ranges, 
now  known  to  be  the  intermediate  host  of 
the  parasite  of  Texas  fever  and  a  great 
scourge  to  cattle  and  other  animals,  is  an  ex- 
ample. Others  are  the  wood-tick  (Ixodes  uni- 
punctata),  so  common  in  New  England,  and 
certain  European  species,  one  a  parasite  of 
poultry  and  introduced  into  the  United  States, 
as  the  related  dove-tick  also  has  been. 

The  Hydrachnida  are  the  attractive  and 
familiar  water-mites,  another  large  group  of  40 
genera  and  about  500  species.  The  adults,  re- 
markable for  their  sexual  dimorphism  and  bril- 
liant colors,  suck  the  juices  of  small  crustaceans 
while  the  young  are  parasitic  on  aquatic  insects 
and  mussels.  The  brilliant  scarlet  eggs  of  some 
species  are  frequently  found  attached  to  aquatic 
plants  and  stones  in  a  mass  of  jelly.  A  related 
family  containing  mostly  marine  prcdaccous 
forms  is  the  Halacarida.  An  allied  family  is 
the  Trombidiida,  including  the  scarlet  mites  and 
the  red  spiders  so  well  known  to  horticultur- 
ists. A  very  common  one  is  Tetrarhynchus  tele- 
arius,  which  spins  a  web  on  the  under  side  of 
leaves  and  is  very  destructive  to  plants  during 
hot  dry  weather.  Others  cause  great  damage 
to  orange  and  lemon  groves.  The  young  are 
parasitic  on  insects. 

The  disgusting  itch-mites  form  a  family 
(Sarcoptida*)  of  short,  rounded  forms  which 
lack  eyes,  tracheae  and  stigmatae  altogether. 
They  are  microscopic  and  burrow  in  the  skin 
of  various  animals,  causing  the  diseases  known 
as  itch  and  mange,  which  are  very  difficult  to 
eradicate  but  usually  yield  to  persistent  applica- 
tions of  sulphur  washes.  No  less  than  68 
frenera  and  550  species  parasitic  on  mammals, 
birds  and  insects  have  been  described.  (Sec 
Itch).  Sheep-scab  and  mange  in  various 
domestic  animals  are  caused  by  related  mites  of 
the  genera  Psoroptes  and  Symbiotes.    They  all 
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have  the  feet  wonderfully  provided  with  ad- 
hesive organs  in  the  form  of  hooks,  bristles  and 
slicking  cups.  Closely  allied  are  the  Tyrogly- 
phidec,  comprising  perhaps  50  species  of  minute 
forms  with  biting  jaws.  They  are  chiefly  re- 
markable for  their  great  reproductive  capacity 
and  the  enormous  numbers  in  which  they  occur 
in  slowly  decomposing  vegetable  substances,  etc. 
Here  belong  the  cheese-mites  (Tyroglyphus  siro 
and  T.  longior)  which  arc  cultivated  and  sown 
in  certain  cheese*  in  order  to  give  them  an  ap- 
pearance of  maturity  and  an  acid  flavor.  Manv 
similar  species  infest  stored  grain,  dried  fruits, 
etc.,  and  some,  like  Alcurobius  and  Rhizogly- 
phus,  destroy  living  roots,  bulbs  and  grains. 
Another  one  abounds  in  unrefined  sugars. 

Two  strictly  parasitic  families  in  which  the 
body  has  become  elongated  and  worm-like  and 
otherwise  degenerate  are  DcnwdicidiC  and  lirio- 
phydider.  The  former  live  in  the  hair  follicles 
and  skin  glands  of  man  and  domesticated  ani- 
mals. Dvmudcx  folliculoruni  sometimes  causes 
the  "blackheads'*  which  appear  about  the  human 
nose;  similar  species  infest  the  pig.  dog,  sheep, 
ox  and  other  animalv  That  of  the  ox  some- 
times so  perforates  the  skin  that  it  has  little 
value  for  leather.  In  these  forms  the  legs  arc 
very  small  and  degenerated  and  one  pair  may 
be  lost.  The  second  familv  is  that  ot  the  gail- 
mitcs  which  have  but  two  pairs  of  legs,  the 
posterior  being  sometimes  represented  by  bris- 
tles. They  torm  nails  in  the  buds  and  leaves 
of  plants  \\ho>e  juices  they  suck.  Most  of  the 
species  are  confined  to  a  particular  species  of 
plant,  so  that  the  2S5  which  have  been  described 
are  probably  but  a  small  representation  ot 
those  actually  in  existence.  Some  are  parasitic 
in  the  galls  made  by  others,  recalling  the  in- 
quilincs  anions  the  ^all  flits 
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J.   Pkri'y   Moork, 
l'ni:\'rsitx   of   Pcnnsyl: \iuia. 

TICONDEROGA,  ti-kon-dc-nVga,  N.  Y., 
village,  1-Sm.w  County,  on  the  stream  which  is 
tin  »'iitlei  "i"  Lake  (icoryc.  and  mi  the  Delaware 
and  IL:.t*mi  .md  the  Ku:!.ti:d  railroafls.  about 
,,;  mi  it  ^  n>  -rili  by  ea-t  of  Al'auy.  and  a  ^hort 
distance  irmn  lake*,  ('hamplaiu  and  liei-ryc. 
I:  ihe  \ic:u::y  are  rich  dtp-  '>Ms  i.f  .-rv-saliine 
i  i.ipli:,L,  •In-  chief  si-urce  "1  tlie  Mipply  iv  the 
l"::::i  1  Stall-.  Tin  \ill.n:e  >  in  an  ai/iiml- 
■  ::..".  ii^i-iii.    Tin    l-h'm!  water  power  i^  utilized 

-.Tin  e\;eiit  lor  ni.uiut.r  Mirini;.  The  » Iiit-t 
n -..}-•■:  •  .n  •!•■  i  s  aw  lumber  product*,  wood  pulp, 
l-.il'i  :     .iiid    d.i:i \     pi-  'din ■'•» 

Th-  hi-'-  tv  <t  THi-i'deii'-.M  and  \it"init\  be- 
:•:-  w:iii  :hi  -  .:]\  ^"Imiih  '  of  Vermont  and 
:  ■  :ii  -n  \i  a  Y  •  k  In  I7';  a  tmt  \\.i*«  budt 
ben.  b\   sb.i    I-*n!..-h      Tin  \  -  .d\d  it  Fort  Caril- 


lon, on  account  of  the  caroling  or  chiming  ..: 
the  waters.  The  value  of  the  site,  near  the 
head  of  Lake  Champlain  and  at  the  entrance  to 
Lake  George  which,  with  a  short  purtage, 
formed  a  waterway  to  the  Hudson,  was 
recognized  by  both  the  French  and  English. 
Two  years  after  the  erection  of  Fort  Carillon  it 
was  garrisoned  by  a  force  of  9,000  men  under 
Montcalm.  Wishing  to  extend  the  power 
secured  by  so  advantageous  a  position,  Mont- 
calm attacked  and  captured  Fort  William  Henrr 
on  Lake  George.  In  July  the  followine  year 
General  Abercrombie  attempted  to  capture  Fori 
Carillon,  and  although  he  had  a  force  ot  15.U0D. 
he  was  unsuccessful;  his  loss  was  about  J'W 
In  1759  another  and  successful  effort  was  made 
to  wrest  the  fort  from  the  French;  General 
Amherst  with  a  force  of  12.000  captured 
both  Carillon  and  Crown  Point.  After  the  be- 
ginning of  the  Revolutionary  War.  the  »hoie 
region  bordering  on  I^ake  Champlain,  Lake 
George  and  the  Hudson  River  became  a  bame 
ground.  On  10  May  1775.  a  small  force  oi 
Americans,  less  than  100  in  number  and  know 
as  Hirccn  Mountain  Boys,"  under  Ethan  Aliea 
(q.v.),  demanded  the  British  commander  iu 
surrender  "in  the  name  of  the  (ircat  lehorah 
and  the  Continental  Congress!"  and  tan*, 
despite  the  fact  that  Allen  held  no  commissKc 
and  also  that  the  Continental  Congress  had  r« : 
vet  convened,  captured  the  tort,  then  called 
Ticonderoga.  Burgoync's  plan  of  campaign  in- 
cluded regaining  this  fort,  and  on  30  tunc  \m 
he  endeavored  to  capture  the  American*.  baJ 
failed.  On  5  July  of  the  same  year,  he  made 
another  attempt  and  this  time  succeeded.  Later 
other  engagements  took  place  here  and  in  the 
vicinity,  but  the  English  kept  possession  until 
after  the  surrender  of  Burgoync.  In  1780  as 
English  force  occupied  the  fort  for  a  shor 
time.  At  the  close  of  the  wars  with  England 
the  fort  ceased  to  be  of  importance,  and  as  :: 
was  not  occupied  it  soon  became  a  ruin.  Near 
the  village  stands  a  part  of  the  gray  stone  wall* 
of  the  old  fort.  Many  tourists  visit  the  village 
each  vcar,  and  it  has  some  note  as  a  summer 
resort.     Pop.  2,018. 

TICONDEROGA,  Expedition  Against,  at 

incident  iu  the  American  Revolutionary  War 
See  Ai.i.kn.  Ei  han  ;  Ticonderoga. 

TICPOLONGA,   the   name    in   Ceylon  of 

Runs  ell's  viper  (I)aboio  russeilii)  common  a 
the  south  of  India,  Ceylon  and  Burma.  See 
Krsshi.i.'s  Vii'KR. 

TICS,  spasmodic  contractions  of  nmsckk 
especially  those  which  occur  in  the  muscles  et 
the  face.  Such  affections  are  characterized  b» 
painful  muscular  twitching.  The  term  tic  » 
referring  to  facial  spasm,  is  especially  appoed 
to  tie -douloureux.    See  Facial   Xei'ralgia. 

TICUNA,    te-koo'na.   or    TUCUNA,  too- 

k  ii'u.i,  a  tribe  of  aboriginal  Indians  found  it 
•be  f' -rests  of  Rrazil  and  Peru,  around  the  coo- 
I'm  mv  of  the  Javary  and  Maranon  or  Upper 
\ma/on.  They  are  of  slender  but  good  pfcj* 
-i'liif.  have  dark  skins,  and  live  in  a  state  cf 
nature,  their  sole  adornments  being  feaamt 
.irmlets  and  monkey  teeth  necklets.  They  Iht 
!'v  iMiiiiL!  and  hunting,  and  are  distinpushrf 
tor  their  honesty  and  straightforward  dralrop 
Tlit  ir  birth,  death  and  other  ceremonials  wi 
custom*  are  interesting.     Earlv  in  the  18th 
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he    Jesuits    established    missions    among 
people.    Consult   Chamberlain,  A.  F.,  in 
al   de  la   Societe  des   AmeYicanistes  de 
(Vol.  VII,  Paris  1910). 

DE-MILL,  a  water-mill  so  constructed 
utilize  the  action  of  the  tide.  This  is 
'  accomplished  by  one  of  two  methods. 
*st  consists  of  shutting  off  the  water  in  a 
>ir  at  flood  tide,  its  escape  through  a 
ay  giving  the  motion  to  the  mill.  In  such 
lis  the  return  of  the  tide  through  the 
may  also  be  utilized.  The  other  and  less 
e  method  involves  the  placing  of  a 
nal  wheel  in  the  water  to  be  turned  by 
rrent  either  in  ebb  or  flow.    The  motion 

mill  is  not  uniform ;  it  attains  its  great- 
ocity  at  half  tide  and  is  suspended  en- 
it  the  turn  of  the  tide;  but  with  excep- 
r  this  suspension  a  uniform  velocity  can 
:ained  through  the  use  of  regulative 
ery.  The  old  London  tide-mills,  in  use 
river  Thames,  were  built  on  a  platform 

was  entirely  afloat,  water-wheel,  mill- 
ind  all.  Tide-mills  have  never  attained 
*at  success  owing  to  the  inconvenience  of 
gular  a  motive  power.  But  in  recently 
ed  mills  an  attempt  is  made  to  obviate 
faculty  by  the  use  of  an  ingeniously  con- 
d  tidal-motor. 

)EMAND,  Adolph,  Norwegian  painter: 
ndal,     1814;    d.    Christiania,     1876.    He 

at  Copenhagen  and  at  Diisseldorf  under 
>w,    afterward    going    to    Munich    and 

Among  his  works  are  the  large  histori- 
npositions  (Gustavus  Vasa  Addressing 
lecarlians)  and  ( Devotional  Meeting  of 
ugainer,*  and  many  genre  subjects,  such 

cycle  of   10  pictures  illustrating   (Nor- 

Peasant  Life* ;  (Grandmother's  Bridal 
>  and  (The  Wolf  Hunter's  Tale. >  He 
r  many  years  painter  to  the  king. 

)ES.  1.  Introductory. —  Persons  living 
the  seashore  are  familiar  with  a  semi- 
ising  and  falling  of  the  waters,  which, 
;h  generally  amounting  to  only  a  few 
ften  suffices  to  cover  and  bare  by  turns 
tretches  of  the  sea-shore.  Without  tide 
or  any  knowledge  of  the  moon's  posi- 
le  approximate  time  of  the  tide  can  be 
d  from  its  observed  time  of  occurrence 
evious  day,  by  allowing  50  minutes  for  its 
etardation.  Toward  and  after  the  time 
sar,  the  Romans  were  well  acquainted 
:ean  tides  as  the  writings  of  Caesar,  Sen- 
liny    the    Elder,    Claudianus,   and   others 

show.  By  referring  the  tides  to  the 
on  of  the  moon  and  sun,  Newton  took 
st  important  step  in  their  explanation, 
lis  time  important  investigations  of  the 
f  the  tides  have  been  made  by  Laplace, 
Celvin,  G.  H.  Darwin,  H.  Poincare  and 
>thers. 

'efinitions,  etc. —  The  tide  is  the  periodic 
and  falling  of  oceanic  and  other  large 
of  water,  due  mainly  to  the  attraction  of 
on  and  sun  as  the  earth  rotates  upon  its 
Remarkable  stages  of  the  water  level  at 
i  place,  whether  due  to  earthquakes, 
r  other  causes  which  probably  have  no 

law  of   recurrence,  although  popularly 

as  "tidal  waves,"  cannot  be  regarded  as 

ng  to  tidal  phenomena.    The  rising  and 

is  accompanied  by,  and  depends  upon, 


lateral  or  horizontal  movements  of  the  waters 
called  tidal  currents  or  tidal  streams  or  the  flow 
and  ebb.  Their  periodic  character  distinguishes 
them  from  ordinary  ocean  currents.  The  tide 
rises  until  it  reaches  a  maximum  height  called 
high  water  and  then  falls  until  it  reaches  a 
minimum  height  called  low  water.  The  differ- 
ence in  height  between  a  high  and  a  low  water 
is  called  a  range  of  tide.  At  most  ports  two 
high  waters  and  two  low  waters  occur  each 
lunar  day.  The  average  length  of  a  lunar  day 
is  24  hours  50  minutes  28  seconds.  The  inter- 
val of  time  between  the  transit  of  the  moon 
across  the  meridian  and  the  occurrence  of  high 
or  low  water  is  called  a  lunitidal  interval.  The 
average  value  of  the  high-water  lunitidal  inter- 
val at  any  seaport  is  sometimes  called  the  cor- 
rected establishment  to  distinguish  it  from  the 
high-water  lunitidal  interval  on  the  davs  of 
new  and  full  moon,  which  is  known  as  the  es- 
tablishment, or  the  vulgar  establishment,  of  the 
port. 

At  the  times  of  new  and  full  moon  the  tidal 
forces  of  the  moon  and  sun  act  in  the  same 
direction,  whereas  at  first  and  last  quarters  they 
oppose  each  other.  When  they  unite  their  forces 
we  have  spring  tides,  characterized  by  large 
ranges  of  the  tide ;  when  they  are  opposed,  neap 
tides,  having  small  ranges.  The  spring  and 
neap  tides  usually  occur  soon  after  the  cor- 
responding phases  of  the  moon.  The  interval 
is  called  the  retard  or  age  of  the  tide,  or 
age  of  the  phase  inequality,  and  is  usually  less 
than  60  hours.  The  lunitidal  intervals  have 
their  mean  values  at  the  times  of  spring  and 
neap  tides;  the  tides  occur  a  fraction  of  an 
hour  earlier  between  spring  and  neap  tides  and 
later  between  neap  and  springs.  Other  things 
being  equal,  the  range  of  tide  is  greater  than 
usual  by  about  one-sixth  part  when  the  moon 
is  near  perigee  and  about  as  much  less  than 
usual  when  near  apogee.  An  increase  or  de- 
crease of  about  one-tenth  part  of  the  range  oc- 
curs when  the  moon  is  near  the  equator  or  near 
its  point  of  extreme  declination,  respectively. 

Diurnal  inequalities  among  the  four  tides  of 
a  day  are  due  to  the  presence  of  a  diurnal 
wave  or  partial  tide,  whose  period  is  approxi- 
mately 24  hours.  The  cause  of  this  wave  lies 
in  the  fact  that  if  the  moon  is  north  or  south 
of  the  equator,  its  tidal  forces  are  somewhat 
different  both  in  magnitude  and  in  direction 
when  two  times  half  a  lunar  day  apart  are 
compared. 

3.  The  Tidal  Forces.—  All  particles  of  the 
earth  (the  seas  included)  will  continue  to  oc- 
cupy positions  fixed  relatively  to  one  another 
if  no  other  forces  are  impressed  upon  them 
than  the  following:  The  earth's  attraction;  its 
centrifugal  force  of  axial  rotation ;  and  a  force 
acting  upon  all  of  its  particles  alike,  for  exam- 
ple, the  centrifugal  force  due  to  the  revolution 
of  the  earth  about  the  centre  of  gravity  of 
earth  and  moon.  If  an  extraneous  force  does 
not  act  upon  all  particles  alike,  then  motions 
will  be  set  up  in  the  yielding  parts.  The  at- 
traction of  the  moon  upon  a  given  particle 
(near  the  surface,  say)  is  along  a  line  drawn 
(at  any  given  instant)  from  the  particle  to  the 
moon's  centre;  its  intensity,  which  is  inversely 
proportional  to  the  sauare  of  the  distance,  and 
its  local  direction  (that  is,  direction  with  re- 
spect to  the  earth's  surface)  continually  change 
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as  the  earth  rotates  upon  its  axis.  The  attrac- 
tion of  the  moon  upon  a  particle  at  the  earth's 
centre  (or  upon  the  earth  as  a  whole)  is  along 
a  line  drawn  from  the  earth's  centre  to  that 
of  the  moon;  it  is  independent  of  the  earth's 
axial  rotation.  Because  the  action  of  the  moon 
upon  the  surface  particle  differs  from  its  action 
upon  the  particle  at  the  earth's  centre  there  re- 
sults a  tendency  to  produce  motion  relatively 
to  the  earth's  centre.  A  consideration  of  this 
tendency  will  enable  us  to  answer  the  question 
why  there  should  be  two  high  waters  each  lunar 
day,  instead  of  only  one  high  water.  In  a  sin- 
gle sentence,  the  reason  is  that  the  moon  at- 
tracts the  waters  on  the  hemisphere  facing  the 
moon  more  powerfully  than  it  does  the  earth; 
hut  attracts  the  earth  in  general  more  power- 
fully than  it  does  the  waters  on  the  far- 
ther side  of  the  earth.  The  difference  be- 
tween the  action  of  the  moon  at  any  point 
of  the  ocean  and  its  action  on  the  centre 
of  the  earth  is  the  tide-producing  force  at  the 
specified  point.  It  is  not  difficult  to  show  that, 
lo  higher  powers  of  the  small  quantity  a/r, 
the  vertical  and  horizontal  components  of  the 
moon's   tide-producing    force   are    very   nearly 

Ma9     , ,       ,  .       , N        ,  3  M  a*       ... 

tt  -zg  (3  cos*  e  —  1)  and  -r  -=-, —r-  g  sin  2 9  respec- 

E  r*  1   h  r* 

lively,    where     M    denotes    the    mass   of    Ihe 

moon,    E    lhat    of    the  earth,    g    the    force   of 

gravity,  a  the  mean  radius  of  the  earth,  r  the 
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Fig.  1. 

distance  between  centres  of  earth  and  moon, 
and  0  the  zenith  distance  of  the  moon  cor- 
rected   for  parallax.    The  numerical   value  of 


r     has     its     mean    value,    is 


M     a*         , 
rr     — •*     when 
E       r* 

0.000000056;  and  so  the  vertical  force  has  a 
range  of  O.()000(X)l fifty,  as  has  also  the  horizon- 
tal force.  The  solar  tidal  force  is  46  per  cent 
that  of  the  lunar.  The  tides  arc  mainlv  due 
to  the  horizontal  component  of  the  forces. 
These  are  the  forces  which  deflect  a  plumb  line, 
although  by  an  amount  so  small  that  it  can 
hardly  be  measured.  The  de\iation,  in  case 
of  the  moon,  amounts  to  only  0."01 7  either  way 
from  the  mean  vertical.  For  a  sufficiently  deep 
liody  of  water  extending  lfi3  nautical  miles 
along  the  equator  the  range  of  tide  at  either 
end  will  be  one  inch. 

The  system  of  arrows  in  Figs.  1,  2.  3  are 
intended  to  represent  the  horizontal  component 
of  the  moon's  tide-prouucing  force  at  various 
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places  on  the  earth's  surface.    The  arran 
catcd  upon  the  same  small  circle  are 
to  be  of  equal  length,  and  all  arrows  . 
posed  to  lie  in  a  system  of  great  cir 
meet  in  a  point  directly  under  the  b- 
of  course,  in  the  antipodal  point.    At 
points  and  along  a  great  circle  midwa>  . 
them  the  length  of  the  arrows  is  zero:  in 
words,  the  force  vanishes.    The  syst 


Pig.  2. 

rows  is  fixed  with  respect  to  the 
so  sweeps  over  the  surface  of  the  tw 
moon  performs  her  apparent  daily  t«™ 
The  system  shifts  somewhat  when 
north  or  south  of  the  equator.     At  «m  ■> 
on  the  earth's  surface,   the  moon  I 
the  equator,  the  horizontal  forces  ai«. 


Pig.  J. 

magnitude  and  direction  to  the 
at  P\  a  point  upon  the  same  parallel  ot 
as  P,  but  180°  distant  in  longitude: 
amounts  to  the  same  thing,  they  n 
selves  at  any  given  point  P  every 
day,  or  12h.  25m.  14s.  on  an  average. 
the  moon  is  not  upon  the  equator. 
arc  generally  not  the  same  at  P  ano  r 
in  magnitude  or  in  direction,  and  so  do 
actly  repeat  themselves  every  half  1 
This  alternation  of  the  forces  give* 
diurnal  inequality  in  the  tides.     It 
ticed  that  for  places  situated  upon  * 
of  the  equator,  the  forces  have,  when 
is  upon  the  equator,  a   meridional  i 
directed  from  the  poles  toward  the  a 
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his  component  nowhere  points  from  the 
•r  toward  the  poles;  consequently  the  ex- 
i  of  the  moon  causes  the  water  (half-tide 
at  the  equator  to  be  higher  than  it  would 
rise  have  been.  The  moon's  movement  in 
ation,  therefore,  causes  a  fortnightly  fluc- 
i  in  half-tide  level.  Similarly  the  sun 
ces  a  semi-annual  fluctuation. 
Real  Equilibrium  Tides. —  If  in  the  case 
r  body  of  water,  its  free  period  be  several 

smaller  than  the  period  of  the  tidal 
,  say  less  than  three  or  four  hours,  the 
:e  will  at  every  instant  be  normal  to  the 

line  as  disturbed  by  these  forces.  In 
ular,  consider  the  mean  lunar  semi-diurnal 
f  a  deep  lake  situated  in  north  latitude, 
referring  to  Fie.  4  it  may  be  inferred  that 
water  will  occur  at  a  point  south  of  the 
e  point  when  the  moon  is  on  meridian;  at 
it  west  of  the  no- tide  point  at  3  o'clock, 
time;  at  a  point  north  of  it,  at  6  o'clock; 
joint  east  of  it,  at  9  o'clock.  The  no-tide 
is  the  centre  of  gravity  of  the  surface, 
theory  nearly  explains  the  tides  found  in 
Superior  and  the  semi-diurnal  tide  in  the 
n  portion  of  the  Mediterranean  Sea;  it 
lly  explains  the  semi-diurnal  tides  in  the 
}f  Mexico  and  the  Caribbean  Sea,  and  the 
il  tides  in  the  Atlantic  Ocean  east  of  the 
d  States. 

Hypothetical  Equilibrium  Tides. —  If  a 
cal  body  like  the  earth  were  entirely  cov- 
by  an  ocean  so  deep  that  its  free  period 
dilation  would  be  several  times  smaller 
the  period  of  the  tidal  forces,  the  tidal 
;  of  the  moon  would  cause  the  surface  of 
:ean  to  assume  the  form  of  an  ellipsoid 
/olution  with  the  longer  axis  pointing  to- 
the  moon's  centre.     For  any  zenith  dis- 

0    of  the  moon   the  height  of  the  tide 

the  undisturbed  spherical  surface  becomes 

i^  a 

t  « » nr   (3  cos2  0—1)   where  o  de- 

4  1  — i  o  I  de 

the     density     of     the    water     and     <5e 

of    the    earth.     The    numerical    value    of 

is  1.17  feet.    The  corresponding  value  for 

n  is  0.54  foot.  If  the  o  /de  =  0,  the  range 
;  hypothetical  lunar  tide  becomes  1.8  feet; 
e=  1,  the  range  becomes  4.4  feet.  In  case 
earth  o  /  de  =  f r. 

e  hypothetical  tide  just  described  can  be 
calculated  for  any  time  and  place  and  is 
i  as  the  uncorrected  equilibrium  tide.  It 
no  resemblance  to  the  actual  tide  of  our 
>. 

Some  Dynamical  Questions  Involved  in 
Subject. —  Because  the  requirements  for 
mum  tides  are  seldom  found  in  the 
>,  their  waters  must  be  treated  as  aggre- 
of  heavy  particles  performing  some  kind 
illatory  motion.  A  progressive  free  wave 
canal  has  as  its  velocity  of  propagation 

and    for    the    maximum   velocity   of   the 

particles  A    */|-     where  h  denotes  the 

urbed  depth  of  the  water  and  A  the  am- 

z  of  the  vertical  movement.    The  longest 

idamental  period  of  free  oscillation  of  a 

gular  area  or  sheet  of  water  is 

.  twice  length  of  sheet. 

period = 7=: 

Vgh 


Sheets  tapered  or  sharpened  at  the  ends  oscil- 
late more  rapidly  than  do  rectangular  ones  of 
the  same  length,  while  sheets  narrowed  at  the 
middle  or  broadened  at  the  ends  oscillate  less 
rapidly.  The  free  oscillations  of  a  given  body 
of  water  can  often  be  approximately  deter- 
mined by  comparing  with  a  more  simple  body 
whose  motion  is  known.  The  given  body  need 
not  haye  a  strictly  uniform  depth  nor  be  com- 
pletely surrounded  by  land. 

The  general  equations  of  motion  for  matter 
upon  a  rotating  sphere  show  that  a  moving  par- 
ticle of  unit  mass  is  deflected  or  accelerated 
relatively  to  the  earth's  surface,  toward  the 
right  in  north  latitude,  toward  the  left  in  south 
latitude,  as  if  by  a  force  whose  numerical  value 
is  velocity  X0.(X)01458  sin  (latitude),  the  veloc- 
ity being  expressed  in  feet  per  second  and  the 
force  in  poundals  (Ferrel's  law).  'This  divided 
by  g  or  62X722  gives  the  transverse  slope  which 
a  river,  or  strait  through  which  there  is  a  cur- 
rent, will  assume  on  account  of  the  deflecting 
force  of  the  earth's  rotation. 

7.  Hypothetical  Dynamical  Tides. —  The 
case  of  an  equatorial  canal  encircling  the  earth 
is  simple  and  instructive,  although  bearing  no 
resemblance  to  any  existing  tidal  body.  If  the 
depth  of  the  water  be  greater  than  67,000  feet, 
high  water  will  occur  when  the  moon  is  on 
meridian  (above  or  below  the  horizon) ;  if  less 
than  67,000  feet,  low  water  will  occur  when  the 
moon  is  on  meridian.  For  the  depth  67,000  feet 
the  range  of  tide  will  become  very  large.  If 
this  depth  be  greatly  increased,  the  range  will 
approach  its  equilibrium  value,  which  is  1.8  feet 
for  the  lunar  tide;  if  this  depth  be  greatly  di- 
minished, the  range  will  approach  the  value 
0.000,026  h,  h  denoting  the  depth.  In  the  latter 
case  the  amplitude  of  the  horizontal  displace- 
ment will  be  137  feet.  For  the  depth  of  10,000 
feet  the  range  of  tide  is  0.31  foot  and  the  am- 
plitude of  the  horizontal  displacement  161  feet ; 
for  the  depth  of  20,000  feet  the  corresponding 
quantities  are  0.74  foot  and  196  feet,  respec- 
tively. If  friction  proportional  to  the  velocity 
be  introduced,  the  effect  will  be  to  displace  the 
crests  of  the  lunar  and  solar  wave  with  refer- 
ence to  the  moon  and  sun,  but  by  unequal 
amounts.  To  this  has  been  attributed  the  age 
of  the  tide. 

8.  Partial  Explanation  of  Ocean  Tides. — 
From  §§  3,  4  an  idea  of  the  magnitude  of  the 
equilibrium  tide  can  be  obtained.  It  represents 
the  direct  effect  of  the  action  of  the  moon  upon 
the  waters  where  the  body  is  so  small  and  deep 
that  its  motion  can  be  ignored.  In  a  larger 
body  whose  free  period  is  quite  different  from 
that  of  the  tidal  forces  it  is  reasonable  to  sup- 
pose that  tides  even  smaller  than  the  equilib- 
rium tides  will  be  raised.  In  §  7  this  was  found 
to  be  the  case  for  an  equatorial  canal  of  mod- 
erate depth  encircling  the  earth.  Again,  if  a 
canal,  bounded  at  each  end,  be  so  shallow  that 
a  wave-length  (  A  )  extends  through  only  a 
few  degrees  of  a  great  circle,  then  even  if  its 
length  approximates  to  *  the  tides  are  obviously 
small  because  the  tidal  forces  act  very  nearly 
alike  on  both  halves,  while  the  particles  move 
in  opposite  directions  in  the  two  halves.  Re- 
sults like  these  contrasted  with  those  obtained 
from  observing  the  tides  of  the  oceans  lead  to 
the  belief  that,  as  a  rule,  the  ocean  tides  as  we 
know  them  are  so  great  that  they  can  be  pro- 
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duccd  only  by  successive  actions  of  the  tidal 
forces  upon  oscillating  systems  each  having,  as 
free  period,  approximately  the  period  of  the 
forces,  and  each  perfect  enough  to  preserve 
the  general  character  of  its  motion  during  scv- 
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trie  pi rii nU  ir.;i>  per>:>t  :>>r  a  lun^  time  can  be 


seen  in  the  case  of  some  seiches;  for,  a 
probably  started  by  a  meteorological 
ancc  and  sustained  by  no  periodic  fore*.  »n 
seme  ha rl >orst  straits,  or  bays  they  « 
large  number  of  oscillations  before  d; 
and  their  periods  arc   fairly   constant 
cases.    If   a   suitable   harbor    can   coo 
oscillate  for  possibly  a  day  or  two 
the  inertia  of  the  water,  it  is  clear  that 
lation  can  be  sustained  in  a  large  body,  *■ 
portion  of  one  of  the  oceans,  by  a  very  h 
periodic  force  provided  that  the  free  perkx 
the  body  is  nearly  equal   to  the  period  of 
forces  and  that  the  boundaries  are  *uch  thai 
great   amount   of   energy   is   carried   away 
progressive  waves  or  otherwise. 

Suppose  the  oceans  by  reason  of  their  < 
and  the  configuration  of  shore  lines  to  dm 
several,  such   systems  whose    free   periods 
nearly  the  periods  of  the  tidal   forces.    Tl 
systems  generally  consist  of  still  more  sii 
sheets  having  like  periods  and  which 
styled  "areas.*    The  times  of  tide  can  Uc  «u 
by  means  of  the  following  rule: 

If  to  the  particles  of  water  in  a  given  a 
lating    system,    each    area    of    uniform 
and  wherein  the  resistances  arc  proportion* 
the  velocities  of  the  particles,  a  series  of 
harmonic    forces   having    for   period 
period  of  the  body  of  water  be  applieu.  ji 
permanent  state  established,  then  must  tie  1 
of  elongation    be    simultaneous  with  the  I 
when  the  virtual  work  of  the  external  peri 
forces  upon  the  system  becomes  zero. 

The  forces  in  various  parts  of  the  its 
and  at  various  times  or  hours  are  those  of 
4.  projected  upon  the  lines  of  motion  of  the  ■ 
tides.    The  virtual  displacements  are 
at  each  assumed  hour,  but  differ  in  uiuc 
parts  of  the  system. 

9.  Cotidal  Lines. — Although  the  cotidal 
in  the  ocean  arc  generally  real  and  distil 
seldom  indicate  the  progression  of  a  w«i 
the  rate  due  to  depth ;  such  progressions,  k 
ever,  exist  in  many  shallow  arms  of  the 
particularly  in  tidal  rivers.     Because  the  I 
cipal  ocean  tides  are  due  chiefly  to 
oscillations,  as  has  just  been  pointeu  * 
may  expect  to  find  extensive  regions  • 
ized   throughout  by  nearly  simultaneous  u 
For   that   portion    of    the     Atlantic    C 
America  extending  from  Rhode  Island 
Itahamas  and  Haiti,  high  water  occurs 
simultaneously.    The  same  is   true   for 
eastern   Alaska  and  the  Gulf   of    A 
the  Pacific  Coast  of  Central   America. 
the  eastern  coast  of  the  Philippines.    "■*— 
of    tide   changes  but   little   along   t       i 
Const  of  Morocco  and  Portugal.     •» 
like  these  the  rise  and  fall  amounts  tu  : 
feet  even  off  shore  and  in  deep  water. 

The  Arctic  Ocean  is  characterized  b» 
gressive  tides  of  small  range  derived  fi 
Atlantic  Ocean. 

In  the  oceans,  in  certain   arms  of 
and   in  certain   lakes  are   to   be   fo         • 
Miler.iHe  number  of  no-tide  points  i*uc  ■* 
oii<  causes.     From  a  point  of  this  kind  r 
all    r;>tid;il    lines   belonging   to    a    tidal  ] 
:t:M  *ii  the<c  lines,  or  the  tide  which  thev 
m  :.t.  are  there  said  to  he  •amphidromic* 

Kxchidinu  lakes  and  seas  not  common 
tivlallv  with  the  ocean,  and  considerii 


TIDES 


615 


semi-daily  tides,  about  25  no-tide  points  can  be 
enumerated;  a  large  percentage  of  these  are  to 
be  found  in  straits  and  sounds. 

A  lake  whose  longest  free  period  of  oscilla- 
tion is  several  times  less  than  the  period  of  the 
lidal  forces  will  experience  equilibrium  tides 
and  possess  a  no-tide  point  situated  at  the 
centre  of  gravity  of  the  surface  of  the  lake. 
The  sequence  of  the  cotidal  lines  about  the  point 
will  be  the  same  as  that  of  the  tidal  forces. 
(Fig.  4).  For  semi-daily  tides  the  numbers  will 
increase  in  the  clockwise  or  counter-clockwise 
sense  according  as  the  point  lies  in  north  or 
south  latitude. 

In  a  strait  or  sound  a  nodal  line  is  re- 
duced to  a  no-tide  point  through  the  deflecting 
force  described  in  §  6;  around  such  a  point  the 
sequence  of  the  tide  is  the  reverse  of  that  of 
the  forces.  If  a  no-tide  point  is  due  to  the 
overlapping  of  two  systems,  the  sequence  de- 
pends upon  the  tidal  hours  of  the  systems. 

10.  Peculiarities  of  Tides.— The  distance  be- 
tween the  Antarctic  Continent  and  Australia  be- 
ing more  nearly  equal  to  the  half  length  of  a 
solar  wave  than  of  a  lunar,  causes  the  solar 
wave  to  be  comparatively  large  along  the  south- 
ern coast  of  Australia.  The  same  is  true,  but 
in  a  lesser  degree,  for  the  region  between  the 
Antarctic  Continent  and  South  Africa.  The 
distance  from  the  Antarctic  Continent  to  the 
Atlantic  Coast  of  the  United  States  being  a  lit- 
tle more  than  one  and  one-half  lunar  wave- 
lengths causes  the  ratio  of  the  solar  to  the 
lunar  wave  to  be  comparatively  small  along 
this  coast.  If  the  ocean  oscillate  differently  for 
different  constituents,  we  can  readily  see  rea- 
sons for  considerable  differences  of  epoch  and 
so  for  remarkable  <(agesJ>  of  the  tides. 

If  a  tidal  river  be  so  shallow  that  the  range 
of  tide  is  a  considerable  fraction  of  the  depth, 
ordinary  wave-like  oscillations  of  the  water  are 
no  longer  possible.  The  result  is  that  as  the 
wave  progresses,  the  duration  of  the  rise  will  be 
shortened  and  that  of  the  fall  lengthened.  An 
extreme  case  results  in  a  phenomenon  called  a 
bore  —  an  advancing  wall  of  water,  which  may 
be  several  feet  in  height,  flowing  up  the  bed  of 
a  river.  A  bore  (q.v.)  occurs  in  the  Petitco- 
diac  River,  an  affluent  of  the  Bay  of  Fundy, 
its  height  at  Moncton  being  three  or  four  feet. 
Bores  occur  in  several  of  the  rivers  of  India, 
in  several  of  western  Europe,  in  the  Amazon 
River,  in  the  Tsien-tang  Kiang  and  in  Turn- 
again  Arm,  Alaska.  Various  other  peculiarities 
in  the  shape  of  the  wave  are  due  to  the  shal- 
lowness of  the  water.  A  much  contracted  en- 
trance to  a  bay  not  only  reduces  the  range 
within,  but  alters  the  shape  of  the  wave. 

On  the  other  hand,  the  range  may  increase 
as  the  tide  passes  up  a  funnel-shaped  bay  or 
estuary,  and  especially  may  this  be  the  case 
when  the  bay  has  a  large  stationary  oscillation 
related  to  the  waters  outside.  The  Bay  of 
Fundy  has  at  its  head  a  spring  range  of  nearly 
50  feet,  which  fact  depends  upon  both  of  these 
circumstances.  But-  the  large  tides  in  Bristol 
Channel,  England,  and  in  Bristol  Bay,  Alaska, 
are  due  chiefly  to  the  contracting  and  shoaling 
of  these  bodies. 

As  a  rule  strong  tidal  currents  occur  in 
straits,  tidal  rivers,  over  shoals,  and  off  capes. 

Along  the  open  coast  and  in  the  ocean  at 
large,  tidal  currents  generally  set  successively 


in  all  directions,  the  motion  being  elliptically 
harmonic  or  nearly  so.  This  horizontal  motion 
having  two  degrees  of  freedom  is  much  harder 
to  specify  than  is  the  tide,  or  motion  defined 
by  the  rise  and  fall  of  the  surface.  Points  at 
which  the  velocity  ellipses  or  hydographs  be- 
come circles  may  be  styled  Circular  points.* 

11.  Tides  in  the  Earth's  Crust— By  these 
are  meant  the  rise  and  fall  experienced  by  the 
surface  of  the  apparently  solid  earth  due 
primarily  to  the  tide-producing  forces  of  the 
moon  and  sun  acting  upon  the  earth's  crust 
and  all  matter  within. 

With  the  exception  of  §  5f  we  have  made 
no  mention  of  the  attraction  of  the  tidally  dis- 
turbed waters  upon  themselves  because  the 
density  of  water  is  only  2/11  that  of  the  "solid® 
earth,  and  the  depth  of  the  ocean  is  but  a  small 
fraction  of  the  earth's  radius.  In  the  produc- 
tion of  body  tides  not  only  is  the  direct  disturb- 
ing action  of  the  tidal  forces  involved,  but  also 
(he  attraction  of  the  matter,  however,  disturbed 
upon  itself. 

Let  og  denote  the  rise  and  fall  of  the 
ocean's  surface  as  measured  from  the  earth's 
centre  and  expressed  in  terms  of  the  earth's 
radius,  ae  the  rise  and  fall  of  the  surface  of 
the  asolidw  earth  similarly  measured;  then  the 
actually  observed  rise  and  fall  of  the  waters 
surface  relatively  to  the  land  is  ag — a0  =  m. 
The  value  of  a4  is  required.  From  theoretical 
considerations  of  the  direct  and  indirect  effect 
of  the  tidal  forces, 

where  a  denotes  the  range  of  the  equilibrium 
tide  in  an  ocean  of  small  density  covering  the 
earth,  due  to  the  direct  action  of  the  tidal 
forces;  ke  and  kc  are  two  moduli  depending 
respectively  upon  the  elasticity  and  internal 
constitution  of  the  earth;  w  denotes  the 
range  of  the  deformation  in  the  surface  of  the 
"solid*  earth  due  to  the  direct  action  of  the 
tidal  forces. 

Assuming  that  the  day  has  not  altered  in 
length  since  the  earth  was  in  a  fluid  state,  or 
when    fc*  =  l,   we   have  observed   ellipticity  of 

meridian  =tzt  x    ellipticity     due     directly     to 

diurnal  rotation.    That  is, 

J__J 1_ 

297— 1-ke  'SIS' 
whence  ik= 0.486.1 

The  value  of  k«  can  be  determined  by  com- 
paring the  observed  period  of  the  movement 
of  the  axis  of  figure  about  the  axis  of  rotation 
with  the  period  of  free  precession  (or  305 
sidereal  davs)  obtained  upon  the  assumption  of 
a  rigid  earth. 

Another  determination  of  ke  is  obtained  by 
comparing  the  observed  range  of  the  monthly 
or  fortnightly  tide  with  the  equilibrium  range 
due  to  the  direct  action  of  the  tfdal  forces. 
This  ratio  or  m/a  is  found  to  be  about  V*. 
Daily  or  semi -daily  tides  in  a  deep  lake  or  in  a 
buried  pipe  also  give  a  determination  of  m/a. 
The  actual  deviation  of  the  vertical  from  its 
mean  position,  due  to  the  daily  or  semi-daily 
tidal  forces,  and  obtained  by  means  of  a  hori- 
zontal pendulum,  gives,  upon  comparison  with 
the  direct  theoretical  deviation,  another  de- 
termination of  the  ratio  m/a.  If  kc  be  taken 
as  0.5,  and  m  as  Yi%  then  by  the  above  equation, 
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ke  ~0.5  and  at=^o;  that  is,  the  actual  rise 
and  fall  of  the  surface  of  the  "solid*  earth  is 
about  2,*s  of  the  rise  and  fall  of  the  surface  of 
an  ocean  of  small  density  surrounding  a  rigid 
sphere.  If  the  latter  he  1.8  feet  (§  5),  the 
former  will  he  about  1.2  feet.  [This  mode  of 
treatment  is  due  to  Ch.  Lallcmand.] 

12.  Observation  of  Tides.— The  height  of 
the  tide,  or  water  surface,  at  any  given  time 
can  be  directly  observed  upon  a  graduated  fixed 
stall  if  the  water  be  tolerably  smooth.  A  long 
box  fixed  in  a  vertical  position,  having  a  small 
opening  near  the  lower  end,  and  usually  sup- 
plied with  a  float,  enablcsonc  to  observe  during 
stormy  weather  as  well.  In  some  instances 
only  the  times  and  heights  of  the  high  and  low 
waters  are  observed  and  recorded.  But  a  more 
satisfactory  record  is  obtained  by  reading  the 
gauge  at  regular  intervals  one  hour  or  one-half 
hour  apart. 

Automatic  or  self-registering  gauges  are 
usually  constructed  for  drawing  a  continuous 
curve.  Such  a  gauge  consists  of  a  float  and 
box.  a  time-piece,  and  some  form  of  recording 
apparatus.  The  record  from  an  automatic 
gauge  can  be  procured  with  comparatively  little 
trouble;  it  shows  clearly  the  peculiarities  of  the 
tiae;  and  it  furnishes  material  for  a  thorough 
analysis  or  discussion. 

The  velocities  and  directions  of  tidal  streams 
are  usually  ascertained  by  aid  of  a  float  and  line 
or  some-  form  of  current-metre.  Such  observa- 
tions are  attended  with  considerable  difficulty 
because  they  must  generally  be  made  at  some 
distance  off  shore. 

13.  Analysis  of  Observations.— I  f  only  the 
high  and  low  vsahr<  arc  to  be  treated,  they  are 
first  referred  to  the  moon's  transit  fur  obtain- 
ing lunitidal  intervals.  The  ranges  of  tide  arc 
found  at  the  same  time.  The  intervals  and  the 
heights  or  the.  ranges  are  next  clarified  accord- 
ing to  certain  astronomical  arguments  for  the 
purpose  of  bringing  out  the  corresponding  tidal 
inequalities. 

The  harmonic  analysis  rests  upon  Laplace's 
principle  of   forced  oscillations,  namely: 

The  state  of  any  system  of  bodies,  in  which 
the  f ri#iij/Kv  conditions  of  the  motion  have  dis- 
appeared throiujh  the  resistances  which  the  mo- 
tion encounters,  is  coficriodic  with  the  forces 
ae tin ij  on  the  system. 

Here  is  the  clue  to  what  oscillations  ought 
to  be  found  in  the  tidal  wave;  for,  there  ought 
to  be  an  oscillation  corresponding  to  each  term 
of  the  causes  producing  the  tide.  Such  terms 
follow  from  the  development  of  the  tide  pro- 
ducing potentials  of  the  moon  and  sun.  Their 
arguments  and  "speeds*  involve  simple  com- 
bination* of  the  mean  loimitudc*  and  mean  mo- 
tions of  the  local  meridian  projected  on  the 
celestial  sphere,  the  moon,  the  sun.  the  equinox, 
the  lunar  perigee,  the  solar  perigee,  and  the 
moon's  nolle  There  are  three  principal  classes 
<»f  terms:  semi-diurnal,  diurnal  and  long-period. 

If  fur  a  sufficiently  long  time  the  observation 
curve  be  read  and  summed  with  reference  to 
any  enn-.tituent  or  component  defined  by  its 
"speed."  the  effects  of  the  other  components 
will  gradnallv  disappear  and  the  final  sums 
will  pertain  onlv  to  the  one  sought  f  including, 
i if  course,  its  harmonics).  To  avoid  reading 
the  curve  with  reference  to  each  component, 
the  tabulation  according  to  mean  solar  time  is 


made  to  serve  for  all.    This  is  done  by  At- 
tributing the  (solar)  hourly  heights  anions,  tac 
component  hours  as  nearly' as  possible,    labia 
showing    the    proper    distribution    of    hoailj 
heights  as  well  as  blank  forms  into  which  the 
heights  arc  to  be  copied  have  been  used  qoitt 
extensively.    For    about    30    years    perforated 
sheets,  known  as  stencils,  have  been  nsed  for 
pointing  out  which  hourly  heights  of  the  tabnb- 
tion   go  with   the  various  hours  of  the  com- 
ponent sought.    These  enable  one  to  dupeast 
with   the   labor  involved   in    copying  into  the 
various  forms.    Some  years  ago  a  set  of  mov- 
able scales  or  strips  was  devised  upon  which 
the  hourly  heights  are  copied  once  for  all  so- 
mat  ions.    Several  machines  have  been  denied 
or  constructed   for   facilitating    the    work  of 
analysis,  but  they  have  not  vet  come  into  actm! 
use. 

Through  the  24  partial  sums  or  means  finaly 
obtained  for  a  given  component  (and  its  har- 
monics) imagine  a  curve  to  be  drawn.  It  mar 
be  represented  by  a  Fourier  series  whose  coefr 
ficients  and  initial  phases  can  he  found  withott 
difficulty.  Then  by  taking  the  initial  phasei 
from  the  proper  astronomical  arguments  for 
that  time,  the  required  epochs  will  be  obtained 
14.  Prediction  of  Tides. —  At  most  porn  An 
time  of  tide  can  be  roughly  predicted  by  adomj 
to  the  time  of  the  moon's  transit,  upper  or 
lower,  the  average  value  of  the  lunitidal  inter- 
val or  "establishment*  for  the  port.  What 
the  diurnal  wave  is  not  large,  the  height  of  high 
water  above  mean  sea-level  is  roughly  canal  ID 
half  of  the  mean  range  of  tide;  the  low 
is  as  much  below  this  plane  or  datum. 

Where  great  refinement  is  desired,  the  _ 
ess  just  referred  to  involves  much  labor, 
can  best  be  carried  out  after  a  tolerably 
plete  harmonic  analysis  has  been  made! 
done  we  have  only  to  add  together  a  series  of 
cosine  terms  for  obtaining  the  height  of  Ac 
surface  of  the  sea  at  any  given  time.  But  the 
number  of  these  terms  is  so  great  that  such  i 
computation  would  soon  become  laborious,  sner 
it  must  he  made  for  many  assumed  times  ■ 
each  day's  predictions.  Several  predicting  in- 
struments have  been  designed  or  constructed. 
Generally  speaking,  the  object  of  such 
strument  or  machine  is  to  produce  simp 
monic  motions  of  suitable  periods,  phase 
amplitude  and  to  combine  the  results  into  oof 
compound  wave,  or  perhaps  into  two  om> 
pound  waves.  The  simplest  form  may  tc 
described  thus:  Upon  one  or  more  shaft* 
driven  by  hand  or  by  clockwork,  are  fixed  a 
number  of  wheels  which  mesh  into  otto 
wheels,  causing  the  latter  (or  wheels' moved  or 
them)  to  revolve  with  angular  velocities  mv* 
in (j  given  ratios  to  the  angular  velocities  of  dot 
-hafts.  These  ratios  are  taken,  as  nearly  a 
possible,  proportional  to  the  speeds  of  pari* 
tidal  components.  Rigidly  connected  to 
wheels  arc  cranks  earning  pulleys,  or 
working  in  slots  and  which  impart  to 
rods  carrying  pulleys  rectilineal  hai 
tions.  \\  one  end  of  the  machine  a 
flexible  wire  is  made  fast;  thence  it  it  laid 
natelv  over  and  under  the  pulleys.  Ni 
other  end  of  the  chain  or  wire  it 
marking  point  which,  when  moved 
to  the  line  of  motion  of  the  paper  roll, 
the  tidal  curve  It  is  evident  that  the 
continually  sums  a  series  of  cosine 
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ie  instrument  include  a  set  of  cranks  at 
igles  to  those  giving  the  tide  curve,  to- 
tfith  pullcvs  and  a  summation  chain  or 
ie  movement  of  a  point  on  the  chain 
the  place  of  the  tracing  point)  across  a 
ie  or  mark,  corresponding  to  mean  sea- 
ill  show  the  time  when  a  high  or  low 
ccurs. 

original  and  simplest  form  of  instru- 
that  due  to  Kelvin.  The  one  designed 
si  is  somewhat  complicated,  inasmuch  as 
ates  out  the  principal  lunar  component, 
used  in  the  office  of  the  United  States 
nd  Geodetic  Survey  for  about  30  years. 
f  advantage  consists  in  indicating  upon 
the  times  and  heights  of  the  tides.  The 
is  recently  completed  and  put  in  opera- 
nachine  which  besides  tracing  a  curve, 

Kelvin's  indicates  upon  its  face  the 
id  heights  of  the  tides, —  the  times  be- 
known  through  the  additional  mechan- 

described. 

ography. —  Newton,  <Principia>  (Bk.  I, 
5;  Bk.  Ill  Props.  24,  36  and  67)  ;  La- 
Traite  de  Mccanique  Celeste >  (Bks.  IV 
II)  ;  Sir  John  W.  Lubbock,  Rev.  Wm. 
1,  and  others  in  the  Philosophical 
tions)   (1830  et  seq.)  ;  Airy,  <Tidcs  and 

(Enc.  Met.)  ;  Thomson  and  Tait,  (Nat- 
:losophy>  (2d  ed.,  §§  804-348  and  Appen- 
;  Ferrel,  (Tidal  Researches*  (United 
)ast  Survey)  ;  Lamb,  ( Hydrodynamics > ; 

(The  Tides  and  Kindred  Phenomena  in 
.r  System } ;  Scientific  Papers*  ;  Maurice 
Lecons  sur  la  Theorie  des  Maress* ;  H. 
i  (Lccons  de  Mecaniquc  Celeste* ;  United 
!oast  and  Geodetic  Survey  Reports;  Ap- 
s  by  A.  D.  Bachc,  Chas.  A.  Schott. 
Vfitchell,  Wm.  Ferrel,  R.  A.  Harris  and 

ial. —  Tide  Tables  issued  by  the  govern- 
•f  Great  Britain,  France,  Germany,  the 
States  and  other  countries. 

Rollin-  A.  Harrts, 
Author  of  ( Manual  of  Tides? 

E WATER,  arms  of  the  sea,  bays, 
ind  rivers  where  the  tide  ebbs  and  flows 
lie,  and  all  persons  may  use  the  same 

purpose  of  navigation  and  fishing,  un- 
trained by  law ;  in  such  waters  the  tide 
:tually  ebb  and  flow.  It  is  the  rise  and 
lie  water,  and  not  the  proportion  of  salt 
3  fresh  that  determines  whether  or  not 
icular  portion  of  a  stream  is  within  tide- 
the  same  determination  applies  to  small 

as  well  as  large  ones.  Open  sea  is  the 
{ pi  all  nations;  the  rights  and  privileges 

if  any,  being  restricted  to  a  specified 
:  from  the  shore  —  generally  three  miles. 
Jnited  States  the  titles  to  tidewaters  and 
re  vested  in  the  States  abutting  thereon, 
:s  citizens,  but  are  subject,  however,  to 
stitutional  rights  of  the  United  States, 
ingress  of  the  United  States,  under  its 
o  regulate  commerce,  has  the  control  of 
igable  waters,  and  for  such  purposes 
e  the  public  property  of  the  nation  and 

to  legislation;  the  test  of  navigability 
whether  or  no  the  waters  form  a  con- 
highway  over  which  commerce  may  be 

on. 

'arious  bathing  beaches  where  the  ocean 
e   has    become    very    valuable,    private 


parties  and  owners  of  bathing  pavilions  often 
occupy  the  region  between  high  and  low  water, 
and  shut  out  or  try  to  shut  the  public  there- 
from. This  they  have  no  right  to  do.  Neither 
has  any  municipality  a  right  to  construct  a 
bridge  over  a  tidewater  stream  so  as  to  ob- 
struct navigation,  which  is  the  right  of  the 
public.  The  mariner  also  has  the  right  to  land 
wherever  the  shore  connects  with  a  public 
highway.  Owners  of  land  or  a  tidal  shore  have 
a  right  to  build  a  pier  or  wharf  for  convenience 
in  landing  and  embarking,  but  they  must  allow 
passage  along  the  tide  line,  and  must  not  block 
navigation.  The  right  of  fishing  in  tidal  waters 
cannot  be  stopped  by  any  adjacent  landowner, 
though  it  is  subject  to  local  enactment  for  the 
protection  of  fish.  Oyster  beds  often  lie  in 
tidal  waters,  and  have  been  the  subject  of  much 
dispute.    See  Riparian  Rights. 

TIECK,  Johann  Ludwig,  German  drama- 
tist and  novelist  of  the  Romantic  School, 
known  also  under  the  pseudonyms,  Peter 
Lebrecht  and  Gottlieb  Farber:  b.  Berlin,  31 
May  1773;  d.  Berlin,  28  April  1853.  He  was  of 
lowly  origin,  his  father  being  a  poor  ropemaker. 
From  1782  to  1792  he  attended  the  Friedrichs- 
werder  Gymnasium  in  his  native  city,  coming 
under  the  influence  of  teachers  witn  literary 
inclinations  (Rambach,  A.  F.  Bernhardi),  and 
beginning  a  friendship  with  Wackenroder 
that  was  to  last  until  the  latter's  death. 
His  wish  to  become  an  actor  was  denied  by  his 
parents,  and  he  was  obliged  to  go  to  the  Uni- 
versity of  Halle  (1792)  to  study  theology  and 
philology,  and  to  the  University  of  Gottingen 
(1792-95),  where  he  took  up  modern  philology 
and  literature.  In  1797  he  wrote  cheap  stories 
for  the  apostle  of  enlightenment  at  Berlin,  Nico- 
lai,  and,  during  a  short  stay  in  Hamburg,  made 
the  acquaintance  of  Klopstock  and  Schroder, 
and  became  engaged  to  Miss  Alberti  (d.  1837), 
whom  he  married  the  following  year.  He  be- 
came thoroughly  well  acquainted  with  all  the 
members  of  the  early  romantic  school  in  Ger- 
many, in  1798-1800,  while  living  in  the  univer- 
sity town  of  Jena  (the  two  Schlegels,  Novalis. 
Fichte,  Brentano,  Gries),  as  well  as  with  Goethe 
and  Schiller,  who  were  living  at  Weimar,  a 
short  walk  from  Jena.  For  15  years,  begin- 
ning 1802,  Tieck  and  his  wife  lived,  with  few 
interruptions,  on  the  Ziebingen  estate  (near 
Frankfort  on  the  Oder)  of  his  intimate  friend, 
Wilhelm  von  Burgsdorff  (really  the  property 
of  the  latter's  uncle,  Count  Finkenstein).  He 
traveled  in  Italy  (1804-06)  with  his  sister  Sofie 
(1755-1833),  who  had  married  Bernhardi,  and 
in  various  libraries  on  this  journey  he  became 
acquainted  with  important  manuscripts  of  me- 
diaeval German  poems  (cNibelungenlicd,>  cK6nig 
Rother,>  etc.).  In  1819  he  settled  in  Dresden, 
where  he  became  (1825)  manager  of  the  Court 
Theatre,  with  the  title  of  Hofrat.  The  last 
years  of  his  life  were  spent  chiefly  at  Berlin,  to 
which  city  he  was  called  (1840)  by  King  Fred- 
erick William  IV  of  Prussia,  who  greatly  ad- 
mired his  work,  and  who  granted  him  an  annual 
pension  of  3,000  thalers.  Together  with  Fried- 
rich  Schlegel  (q.v.)  and  August  Wilhelm 
Schlegel  (q.v.),  Tieck  was  the  founder  of  the 
Romantic  School  in  Germany,  and  while  he  was 
not  the  most  profound  or  original  writer  of  this 
movement,  he  certainly  was  its  most  versatile 
member.    His  connection  with  C.   A.  Nicolai 


618 


TIED  ISLANDS  — TIELE 


did  not  last  long,  and  Ticck's  first  independent 
venture  in  literature  was  the  romance  of  wild 
adventure,  ( William  LovclP  (Berlin  1795-%), 
an  imitation  of  Rc*tif  dc  la  Bretonnc  (n.v.).  In 
1797,  in  his  ( Yolksmarchcn,)  appeared  the  satir- 
ical comedy  M)cr  gesticfelte  Kilter*  ("Puss  in 
Boots" ),  an  outrageous  and  ingenious  burlesque 
on  the  taste  of  the  Berlin  puMic  in  dramatic 
literature,  which  is  not  unlike  some  of  the 
comedies  of  George  Bernard  Shaw.  But  Ticck's 
romantic  productions  begin  with  his  collabora- 
tion with  Wackcnroder  on  the  (Hcrzcnsergies- 
sungen  cines  kunstliebenden  Klostcrhrudcrs* 
(1797)  and  'Franz  Stcrnbalds  Wanderungen* 
(1799),  romances  of  artistic  journeys  through 
Germany,  which  first  opened  the  eyes  of  Ger- 
mans to  the  beauties  of  the  architecture  and  the 
spirit  of  the  Middle  Ages;  also  (Phantasien 
iiber  die  Kunst'  (Hamburg  1799),  in  which  the 
same  views  arc  expressed  in  the  form  of  criti- 
cism. His  art  demands  are  best  embodied  in 
a  number  of  plays  appearing  from  1799  to  1804 
((Prinz  Z<rhino,>  (l)cr  blonde  Kckbcrt,1  (Gcno- 
veva,1  'Melusinc,*  'Kaiser  Octavianus*).  in 
which  Ticck  consciously  pursues  a  tendency 
new  in  literature,  namely,  the  emphasis  on  feel- 
ing, longing  and  mood,  and  the  attempt  to  bring 
about  a  different  attitude  toward  art  as  well  as 
toward  the  past  (particularly  the  Middle  Ages). 
Ticck  had  considerable  literary  scholarship, 
aside  from  his  productive  work,  and  he  was 
the  editor  of  a  number  of  old  German  poems 
and  the  translator  of  (Don  Quixote*  and 
Shakespeare  (in  the  latter  task  he  was  aided  by 
August  Wilhelm  Schlrgcl  and  by  his  own 
daughter  Dorothea,  17(*M841).  In  the  crea- 
tive field  his  best  work  is  in  three  departments: 
fantastic  plays,  'Phanta^us*  (Berlin  1S12-16>  ; 
his  poems  (Dresden  1K21-23);  and  his  short 
stories  (norcllcn),  whose  literary  influence  is 
by  no  means  limited  to  their  own  da  v.  The 
best  of  the  latter  are  U)cr  Aufruhr  in  den 
Ccveiuun*  (fir<t  published,  Berlin  1826)  ;  *Der 
r,elehrte)  (1SJS);  <Dcr  HcxcnsabbatrP  (1832); 
'Pic  Vogelscheurhc3  (1835).  and  *Des  Lcbens 
I'eberlluss*  (1839).  He  was  less  successful  in 
his  long  two-volume  novel.  *Vittoria  Accorom- 
hona*  (Breslau  1840).  For  editions  of  his 
works  con«tilt  'Novcllen*  (7  vols.,  Berlin  1823- 
2S)  ;  'Cicsammchc  Xovcllcn*  (14  vols.,  Berlin 
1 835-42 )  ;  *  A usge wah  1 1 e  We rk e  *  (  S t u t  tga rt 
1 SS6-88 )  ;  *  A u spew ah  1 1 e  We rke,  •  w itli  bi ogra- 
phv.  bv  Witkowski  (Stuttgart  1°03) ;  'Ticcks 
W'crkc",  AuswahP  (6  vols.,  Berlin  1008)  ; 
Ticck's  correspondence  with  various  persons 
(Raumcr,  Solger,  Bernhardi)  has  also  been 
published  in  separate  editions.  Translations  of 
'Puss  in  Boots*  'Fair  F.ckhcrt.'  and  (Thc 
Five**'  are  given  in  'German  Classics*  (Vol. 
IV,  Xew  York  1°13).  Consult  al>o  Kopke, 
Rudolf,  M.mlwig  Tii  ok'  (2  vols..  Leipzig 
1S55 )  ;  Hoffmann,  J.  L.,  'I.udwig  Ticck* 
(Number^  1S5<»)  :  Kai-cr,  04<ar.  '  Per  Pual- 
i^mn>  Tieck«»  als  Dramatiker  nnd  I>ramatun»* 
M.eip/iLr  18X5);  Fischer.  1..  II..  '  \iu  Berlins 
\"i  rL*anireiiheit>  (Berlin  lS'Jp  :  Panton,  H.  d., 
'The  Nature  Sciim*  in  'be  Poetrv  <>f  Ludwivr 
Ticck1  fXew  York  T'On);  Man-hard.  1...  <Lcs 
deux  Miuri'e*  dn  S^-ru'iald*  (in  Rcrur  (jcr- 
nwiy.f''.  Y«'l.  II.  p.  F22  >  ;  Hemmer.  II,  'Pie 
Ani.irce  Ludwip  Tii-ck*'    (S^ra^'iiri;  l'XIS). 

J\«'iM».    WirivrR    Hartmaxn. 

TIED  ISLANDS.    Sic  Smoke  Line. 


TIEDEMANN,     te'd*-man.     <  oi 

Gustavus,  American  legal  writer:  u.  * 
ton,  S.  C.  16  July  1857;  d.  Buffalo.  X.  •„ 
Aug.   1003.     He  was  graduated   from  the  C 
lege  of  Charleston  in  1876  and  from  Co 
Law  School  in  1879  and  was  professor  ui 
for  10  years  in  the  I'nivcrsity  of  Missouri 
six  in  New  York  L"ni\cr*ity.     From  Mar  1 
he  had  been  dean  of  the  Buffalo  Law  £ 
Among  his  publications  are  'The  Law  oi  ■ 
Property*      (1883);     limitations     of     P 
Powcr>    (1889);    <Thc  Unwritten  Comb 
of  the  United  States*  (1890 >  ;  'State  an4  • 
cral  Control  of  Persons  and  Property*  ( 

TIEDEMANN,  Died  rich,  German  phil 
phcr:  b.   Brcmerworde,  3  April   1748:  A 
burp,  24  Sept.  1803.     He  was  professor  of 
losophy   in    the   University    of    Marbnrg  * 
1776  and  published  'Researches  on  the  Or 
of  Languages*    (1772);    'Sv^tcm  of  the  S 
Philosophy*    (1777);    « The  'First    Philo*cpi 
of  Greece*  (1780)  ;  « Oripin  of  the  Magic  A 
(1787)  ;  'Spirit  of  Speculative  Philosophy  f 
Thales   to   Berkeley »    (1790-97),    his   prim 
work;     (Thcaetctus;    or,     Human    Know 
(1794). 

TIEDGE,  tcd'ge,  Christoph  August,  < 
man    poet:    b.    Gardclcpcn,    Friis>ia.    14   1 
1752;  d.  Dresden,  Saxony,  8  March  1^11. 
enjoys  distinction  as  the  author  of    lU 
a  lyric-didactic  poem  (1800),  and  'Mirivi 
Women.*     He  also  wrote  'Wandering*  !hxt 
Life's    Market,'   and    cElcsrics. ■     His   a» 
have  been  many,  and  his  poetry  has  sj       u 
been  compared  with  that  of  Cowpcr.     ilc  ; 
following  his  death  the  Tiedgc  Foundation 
established  for  the  purpose  of   agisting  p 
and  artists  or  their  widows  and  children, 
also  for  the  care  of  the  poet's  «jra\c     C 
Kern,    *  Beit  rape    zu    eincr    Charakteri     » 
Dichters  Ticdpc*   (Berlin  1896). 

TIEFLAND.     See   Marta   of   the  I 

LANDS. 

T I  EG  HEM,      te-pan,      Pbilippe-I 
L6on  van,  French  botanist :  b.  BailleuL  IV  .- 
1HJ9;  d.  Paris,  30  April  1914.     He  was  • 
de    conferences    at    I'Ecolc    Xormale    ( 
member  of  the  Academy  of  Sciences  (»c 
professor  of  botany  at   the    Museum    (18 
professor   of    the    Institute    Xational    Airr. 
mique  (l'XH)).     He  greatly  advanced  the  1 
cdpc  of  the  anatomy  of  the  vegetable  1 
and  proposed  a  new  classification  of  tU.  » 
table   world.     He   established    divisin       IB 
the  Phancropamia  according  to  the  chi 
the   ovule.      He    wrote    'Traitc    dc    bo* 
(Paris  1891);   'Elements  dc  hotanique'  u 
1  s« >S  > ,  besides  numerous  works  on  hb 
of    myxomycetcs,    ascomycetes.    batten*. 
mentatiuii,   etc.     His  articles  are  numer 
the  Journal  dc  Bot  unique  and  Annates  4*« 
enecs  Xu!ur,'llcs. 

TIELE,    te'le.    Cornells     Petnu, 

writer  on  comparative  religion :   1».   Levi 
Dee.  1830;  ,1.  there.  14  Jan.  1902.    He  l 
eated  at   Lcydm  and  Amsterdam,  in 
came  pastor  of  the  Remonstrant  conirr 
at    Mot:rdn-cht.  and  in   1S56  removed 
ti  plam.    where   be    became    closelv    a 
with   Albert  Kevillc   (q.v.\  whose  "li! 
iiu illogical  matters  he   fully   shared. 
iii itctor  of  the  Remonstrant  theoh 


«»•> 


TIEM ANNITE  —  TIERRA  DEL  FUEGO 


610 


yden  from  1873  till  his  death,  and 
-1901  held  the  professorship  of  the 

philosophy  of  religion  in  the  Uni- 

Lcyden,  a  chair  specially  created 
n  1896-98  he  delivered  the  Gifford 

the  University  of  Edinburgh,  pub- 
Llements  of  the  Science  of  Religion* 
97-99).  He  was  one  of  the  pioneers 
y  of  comparative  and  historical  re- 

among  his  chief  works  are  (The 
I  Zoroaster >  (1864)  ;  ( Comparative 
the  Egyptian  and  Semitic  Religions* 

(History  of  Religion  in  Antiquity) 

>d  ed.,  1901) ;  ( Western  Asia  in  the 

Most    Recent    Discovery }     (1894). 

rdan,  L.  H.,  Comparative  Religion> 

k  1905). 

iNNITE,  native  mercuric  selenide. 
.y,  metallic  mineral  of  high  specific 

to  8.5 ;  and  a  hardness  of  2.5.  It 
sive  with  chalcopyrite  in  the  Harz 

in  Germany,  and  in  choice  iso- 
ihedral  crystals  at  Marysvale,  Utah. 

SIN,  te-en'tsen',   China,  a  city  and 

in   the  province  of   Chili,  situated 

ho   River    70  miles   by  water  from 

in    the    Gulf   of    Pechili.    The   old 

square    surrounded    by    walls    and 

traversed  by  broad,  straight  streets. 

.    to    the    south    lies    the    European 

ientsin  is  southeast  of  Peking  with 

5   connected   by   rail   and   also   with 

urian     Railroad.    It    is    the    river 

the     capital,     although     large     ves- 

t    ascend    the    river.     Its    position 

thern   terminus   of   the   Grand    Im- 

al,    however,    makes   it   one   of   the 

ade  centres  of  the  empire.   The  total 

imports  amounted   (1916)   to  about 

of     which     more     than    one-third 

i    imports    from    foreign    countries; 

talcd  $34,097,085.    Tientsin   was   be- 

a   detachment   of   Taiping   rebels  in 

Taiping  army  was  on  the   way  to 

d  the  defeat  at  Tientsin   saved  the 

m  attack.     In  June  1900,  during  the 

jbles,    Tientsin    was   occupied,   after 

ting,  by  the  allied  troops.    Pop.  es- 

800,000.    See  China. 

>LO,  te-a'p6-l6\  Giovanni   Battista, 

oletto"),  Italian  painter:  b.  San 
lastello,  near  Venice,  5  April  1696; 
,  22  March  1770.  He  was  a  pupil 
y  Lazzarini  and  followed  as  closely 
i  in  the  footsteps  of  Paul  Veronese, 
!e  he  reproduced  in  numerous  wall 
X  pictures.  Many  churches  and  pal- 
enice  were  decorated  by  his  hand, 
he    was     summoned     to    Wurzburg, 

three  years  he  worked  in  the  arch- 
ilace  on  the  wall  paintings  in  fresco 
'  (Four  Quarters  of  the  Earthy  and 
Frederick  Barbarossa.*  In  1754  he 
to    Venice    as    director    of    the    Art 

In  1763  King  Charles  III  sum- 
n  to  Spain  to  decorate  the  royal 
ere  he  painted  ( Smithy  of  Vulcan,' 
is  of  Spain'  and  the  ceiling  frescoes 
d  her  Provinces.'  He  was  the  last 
iter  of  the  Venetian  school.  His 
/as  superb,  and  his  designs  spiritual 
rssive   even   when    the   drawing  was 


incorrect.  Among  Tiepolo's  easel  pictures  may 
be  named  ( Christ  in  the  Garden y ;  ( Adoration 
of  the  Kings >  (Imperial  Gallery,  Vienna) ; 
<  After  the  Bath)  (Berlin  Museum);  immacu- 
late Conception*  (Vicenza  and  Madrid). 
Many  of  his  altar  pieces  are  in  the  churches  of 
Venice.  A  few  of  his  paintings  are  in  the 
Metropolitan  Museum,  New  York.  Consult 
Chennevieres,  H.  dc,  (Les  Ticpolo*  (Paris 
1898)  ;  Gheltof,  Urbanide,  <Tiepolo  in  Ispagna> 
(Venice  1881);  Molmcnti,  P.  G.,  (G.  B.  Tie- 
polo*  (Milan  1910) ;  <Masters  in  Art>  (Vol. 
VI,  Boston   1907). 

TIERNAN,  Frances  Fisher  ("Christian 
Reid"),  American  novelist:  b.  Salisbury,  N.  C, 
5  July  1846.  Among  her  many  works  are 
<Valerie  Aylmer)  (1870);  ( Morton  House) 
(1871);  Nina's  Atonement*  (1873);  <A 
Daughter  of  Bohemia)  (1873) ;  (A  Question 
of  Honor>  (1875)  ;  <The  Land  of  the  Sky,>  a 
volume  of  travel  (1875)  ;  <Bonny  Kate*  (1878) ; 
'Hearts  of  SteeP  (1882);  <Miss  ChurchilP 
(1887);  < Philip's  Restitution >  (1888);  <Armine> 
(1884) ;  <The  Land  of  the  Sun>  (1894) ;  <The 
Picture  of  Las  Cruces)  (1895)  ;  (The  Man  of 
the  Family>  (1898)  ;  < Weighed  in  the  Balance' 
(1901);  <A  Daughter  of  the  Sierra*  (1903); 
<Princcss  Nadino*  (1908);  <The  Light  of  the 
Vision>  (1912);  <The  Daughter  of  a  Star> 
(1913);  <A  Far-Away  Princess>  (1914);  <The 
Secret  Bequest*  (1915).  In  1909  Mrs.  Tiernan 
was  awarded  the  Laetare  Medal  by  the  Uni- 
versity of  Notre  Dame. 

TIERRA  DEL  FUEGO,  te-er'ra  del  fwa'- 
gd,  an  archipelago  at  the  extreme  south  of 
South  America,  separated  from  the  mainland 
by  the  Strait  of  Magellan  which  forms  its 
boundary  on  the  north  and  northwest,  while 
the  Atlantic  Ocean  bounds  it  on  the  east  and 
the  Pacific  Ocean  on  the  southwest;  total  area 
about  19,299  square  miles.  Politically,  it  is 
divided  into  two  parts,  each  of  which  will  be 
briefly  described.  (1)  The  western  part,  the 
area  of  which  is  11,000  square  miles,  belongs 
to  Chile  and  is  included  in  the  extensive  Chilean 
territory  of  Magallanes,  whose  capital,  the 
little  town  of  Punta  Arenas,  stands  on  the 
western  (mainland)  shores  of  the  strait,  and 
is  a  port  of  call  for  steamships  of  some  Euro- 
pean and  Australian  lines  (Hamburg  to  Cal- 
lao,  etc.).  The  lands  belong  to  the  state.  (2) 
The  eastern  part,  area  8,299  square  miles  and 
population  about  1,000  whites  and  several  thou- 
sand Indians,  belongs  to  Argentina  and  forms 
a  territory  of  that  republic,  its  capital  being 
Ushuaia.  Of  this  region  about  1,000,000  acres 
have  passed  into  private  ownership  and  only  a 
small  proportion  is  rented.  In  the  north  there 
arc  fertile  valleys  and  roads  connecting  the 
villages  lead  through  Chilean  territory  to  ports 
on  the  southern  coast  of  the  Strait  of  Magel- 
lan. The  interior  is  mountainous  or  hilly,  but 
well  adapted  to  stock-raising.  ((The  climate 
of  this  region,"  it  is  said,  <(though  cold,  is  not 
severe,  inasmuch  as  the  mean  temperature, 
maximum  and  minimum,  as  taken  during  sev- 
eral years,  is  +  5°  C.  and  — 10°  C,  respec- 
tively. Calm  days  are  frequent  in  winter. 
Rain  increases  in  the  autumn,  and  in  the  sum- 
mer dry  winds  from  the  southwest  and  west 
prevail,  and  occasionally  are  of  terrific  forced 
(Consult  <  Argentine  Republic:  a  Geographical 
Sketch, }  issued  by  the  International  Bureau  of 
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American  Republics,  Washington  1903).  There 
are  no  navigable  rivers,  but  many  streams  of 
moderate  size  and  a  number  of  lagoons.  The 
oldest  and  in  some  respects  still  the  most  in- 
teresting description  of  the  region  of  the  fa- 
mous strait  (of  which  both  shores  are  now 
held  by  Chile)  is  that  one  written  by  Anthony 
Pigafctta,  who  accompanied  Magellan  and  told 
of  what  they  saw  in  October  1520,  mentioning 
the  characteristic  storms,  the  "very  great  and 
high  mountains  covered  with  sno\vn  surround- 
ing the  strait,  and  finally  saying:  "In  it  wc 
found  at  every  hall  league  a  good  port  and 
place  for  anchoring,  good  waters,  wood  all 
of  cedar  and  fish  like  sardines,  missiglioni,  and 
a  very  sweet  herb  named  appio  (celery)* 
There  is  also  some  of  the  same  kind  which  is 
bitter.  This  herb  grows  near  the  springs  and 
from  not  finding  anything  else  wc  ate  of  it 
for  several  days.  I  think  that  there  is  not  in 
the  world  a  more  beautiful  country  or  a  bet- 
ter strait  than  this  one."  I'igafctta's  sketch  map 
of  Magellan's  Strait  proves  that  he  regarded 
Tierra  del  Fuego  as  a  great  southern  continent 
stretching  toward  the  antarctic  pole.  Consult 
Lord  Stanley  of  Aldcrlcy,  *Thc  First  Voyage 
Kou tid  the  World,'  printed  for  the  Hakluyt 
Society. 

TIERS-ETAT,  te-ar-za-ta,  the  third  estate, 
a  name  early  given  in  France  to  the  free  bour- 
geoisie, to  distinguish  them  from  the  nobility 
and  the  clergy,  the  other  two  estates.  The 
three  estates  together  formed  the  etats-gen- 
eraux  or  States-!  ienentl,  a  legislative  body 
which  might  be  compared  to  the  Knglish  Par- 
liament. The  third  estate  became  famous  in 
the  political  upheaval  in  France  at  the  end  of 
the  lXth  century,  when,  in  the  last  States- 
General,  it  claimed  power  equal  to  that  of  both 
of  the  other  orders.  In  1789  it  assumed  the 
name  of  the  National  Assembly,  and  by  its 
subsequent  assumption  of  supreme  power  con- 
summated the  French  Revolution.  Sec  Franxe 
—  History  from   Kk\oi.iiion*    io  Kmwke. 

TIETJENS,  tet'yens.or  TITIENS,  Therese 
Johanna  Alexandra,  German  soprano  singer 
of  Hungarian  doccnt :  b.  Hamburg,  17  July 
1«S3I ;  d.  Loudon,  Kuglaiul,  3  Oct.  1877.  She 
made  her  debut  in  her  native  city  as  Lucrczia 
in  the  opera  of  *  Lucrczia  Horgia'  in  18-1°,  and 
her  after  career  wa»  one  of  great  Miccess.  as 
she  not  only  possessed  a  voice  of  great  power 
and  purity.  1  tit  wa>  an  actress  of  much  ability 
likewise.  She  made  her  home  in  London  after 
1S5S.  In  l£v5  -he  viMted  the  I'nited  States 
Mugiug  in  '  I  >on  Giovanni '  and  other  grand 
operas. 

TIFFANY,  Charles  Comfort,  American 
Protestant  MpUcnpal  eb-rgvman :  b.  Baltimore, 
Md..^.?';  cl.  20  Aug.  PH»7."  He  was  cdmaicd  at 
1  'ickinson  College,  Andover  Theological  Semi- 
nary and  the  universities  of  Halle.  Heidelberg 
and  Berlin  and  took  orders  in  the  Kpiscopal 
Church  in  18(rfi.  He  was  rector  of  the  Church 
of  the  Atonement,  New  York,  1S7-I~S0.  and  of 
/ion  Chinch  :bere,  lNSu-'M).  He  was  arch- 
deacon of  Xtw  York  (lS'W  VH)2).  He  pub- 
lished ( Kxprcvtiou  in  Church  Architecture*; 
'Mmltrn  Ath«i>in';  'Hi.-torvof  the  Protectant 
<  hurch'  (hvtfi;  'The  i'rawr  Book  and  the 
Christian   Life*    <18"7>. 


TIFFANY,  Charles  Lewis,  Amelias 
manufacturer:  b.  Killingly,  Conn,  15  FA. 
1812;  d.  New  York,  18  Fch.  1902  In  1837  he 
began  his  business  career  in  Xcw  York,  where 
in  partnership  with  John  B.  Young  he  opened 
a  stationer's  store,  to  which  were  added 
Chinese  and  Japanese  works  of  art  and  later 
French  jewelry.  The  business  founded  on  bor- 
rowed capita]  of  $1,000  grew  rapidly,  the  jew- 
elry trade  soon  becoming  the  most  important. 
In  1848  the  firm  began  to  deal  exclusively  is 
jewels,  bronzes  and  other  articles  of  virtu,  and 
to  manufacture  gold  and  silver  ware.  The 
same  year  when  the  value  of  the  diamond  was 
so  depreciated  because  of  the  unsettled  condi- 
tions in  Europe,  Tiffany  instructed  his  partner, 
at  the  time  being  in  France,  to  buy  as  many 
diamonds  as  he  could.  Through  this  venture 
the  reputation  of  the  house  among  leading  dia- 
mond merchants  was  established.  In  1851  the 
name  became  Tiffany  and  Company,  and  the 
firm  was  incorporated  in  1868.  Changing  con- 
ditions from  time  to  time  necessitated  re- 
movals farther  uptown,  until  the  business  was 
located  at  the  present  site  in  1905.  Mr.  Tiffany 
was  known  as  the  chief  diamond  merchant  in 
the  United  States,  and  established  branch 
houses,  also  well  known  in  I«ondon  and  Park 
The  standard  for  sterling  silver,  0.925  fine,  now 
recognized  throughout  the  entire  country,  was 
adopted  by  him  in  1851.  He  was  a  liberal 
patron  of  the  fine  arts. 

TIFFANY,  Louis  Comfort,  American 
artist  and  decorator:  h.  New  York  City.  18  Feh 
1848.  In  early  life  he  evinced  a  strong  inclina- 
tion toward  the  fine  arts;  hence  his  parents 
wisely  gratified  his  tastes  and  educated  him  for 
an  artist.  lie  first  studied  with  George  InneH 
and  Samuel  Coleman  in  New  York,  then  will 
Leon  Bailly  in  Paris.  He  spent  five  years  ia 
Kurope  and  the  Orient,  and  besides  works* 
in  water  colors  and  oils,  devoted  much  of  htf 
time  to  the  study  of  the  decorative  arts.  He 
became  interested  in  glass  and  its  possibibtte 
in  the  early  70*s  and  revived  the  mosaic 
theory  in  the  construction  of  colored  glass 
windows.  Believing  that  work  executed  spot 
this  principle  would  give  the  best  artistic  re- 
sults, but  finding  that  the  glass  in  the  market 
did  not  have  the  range  of  color  and  texture 
necessary  to  carry  out  his  ideas,  he  begas  a 
series  of  experiments  through  existing  ghst 
houses,  but  as  these  failed  to  grasp  his  thoofbtt 
he  established  works  of  his  own.  He  sucreednl 
in  producing  not  only  many  of  the  finest  effect! 
that  were  obtained  in  the  past,  but  also  SB- 
covered  new  formulas  by  which  he  could  sab 
glass  unlimited  in  its  range  of  color  and  textsrt 
With  this  glass,  which  is  known  as  *Tiffasi 
favrile  glass0  he  has  not  only  made  windows  of 
great  beauty,  but  also  vases  and  different  objcdi 
of  artistic  interest  which  at  once  commanded  Ox 
admiration  of  the  world.  In  1878  he  orgai 
a  company  under  the  title  of  Louis  C  Ti 
and  Associated  Artists,  for  the  purpose  of 
mutiny  the  decorative  arts  in  America  am 
particularly  the  developing  the  "»?frng  sf 
colon  d-^I;i<;s  windows.  This  was  the  foassV 
tion  of  the  business.  The  glass  blowing  brand 
was  fir>t  established  as  the  Stourbridge  Go* 
Company,  and  subsequently  the  Tiffany  Fsf 
nacrs.  The  general  manufacturing  and  s** 
chandising  began  under  the  name  of  the  Tiffsr- 
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Company,  which  in  the  development  and 
ning  of  its  business  became  the  Tiffany 
and  Decorating  Company  and  the  Allied 
Company  which  are  now  more  generally 
as   the    Tiffany    Studios.     One   of   his 
lotable  works  in  mosaic  is  the  Chancel 
Crypt  in  the  Cathedral  of  Saint  John 
ivinc   in   New   York,   executed   in   glass 
c    and    semi-precious    stones.      Another 
example   is    the    interior   decoration   of 
w  Madison  Square  Presbyterian  Church 
v  York.     But  while  there  are  hundreds 
irehes  with  Tiffany  windows  and  many 
n  entirely  decorated  by  his  artists,  eccle- 
il  work  is  only  one  of  the  many  branches 
varied  artistic  achievements.    In  domes- 
orative  work  his  two  dwellings,  the  city 
at  Madison  avenue  and  72d  street,  New 
and   "Laurelton,*   his   country  house  at 
Bay,  L.  I.,  are  varied  examples  of  his 
uality   and    taste.      Many   of    the    most 
c    residences,   university   halls,   hotels, 
s  and  other  buildings  in  New  York,  Bos- 
licago  and  other  large  centres  have  been 
ted  by  his  art  workers.    Louis  C.  Tiffany 
aps  more  widely  known  through  his  work 
»s,  mosaics  and  interior  decorations,  as 
laturally  appeal  to  the  popular  taste  and 
attention   by   their   exposure   to  public 
His  genius,  however,  nas  not  been  re- 
I  even  to  these  varied  fields,  but  he  has 
uly  sought  employment  wherever  artistic 
could  give  expression.     His  studies  in 
try  and  his  exhaustive  laboratory  work 
:d  new  possibilities  beyond  the  realms  of 
He  has  worked  successfully  in  tapestry, 
nd  other  materials,  pottery,  metallic  lus- 
namels  and  in  later  years  he  has  given 
thought  to  art  jewelry  and  silverware,  all 
ch,  however,  have  not  weaned  him  from 
ly  love  of  the  brush.  He  was  from  the  first, 
to-day,   a  painter  and  works  with  his 
not  only  in  his  studios  in  town  and  coun- 
:t  also  on  his  annual  trips  abroad.    After 
his  winter  sojourns  in  Egypt  he  brought 
n  1906  over  23  water  colors  which  he  ex- 
while  sailing  in  his  dahabiah»on  the  Nile, 
ater  colors  and  pictures  in  oil  are  fre- 
y  seen  in  the  galleries  of  the  art  clubs  and 
2T  exhibitions.    Among  his  principal  can- 
arc     (Dock    Scene*     (1869);     spring* 
;   <Wading  at  Scabright,  N.  J.>   (1876); 
t  Scene  in  Tangiers*    (1876);   (Study  of 
er,  Brittany y  (1877)  ;  (Duane  Street,  New 
(1878);  <In  the  Fields  at  Irvington,  N. 
1879);     (The    Cobblers    at    Boufarick> 
i;     'Feeding    the    Flamingoes*     (1888); 
:h  in  Morlaix,  Brittany*  (1890)  ;  'Market 
t  Nuremberg*    (1892);   'Street  Scene  in 
s>     (1895);     'Algerian    Shops*     (1895). 
Tiffany    is    art    director    of    the    Tiffany 
•s,  president  and  art  director  of  the  Tif- 
Furnaces  and  vice-president  and  art  di- 
of   Tiffany   and   Company,   the   jewelry 
founded  by  his  father.     He  was  made  a 
*r  of  the  Water-Color  Society  in  1870,  an 
ite  of  the   National  Academy  of  Design 
1  and  an  academician  in  1880.    He  is  also 
iber  of  the  Society  of  American  Artists, 
rchitectural   League,   the  New  York  So- 
t>f  Fine  Arts,   the  Societe  Nationale  des 
;  Arts  of  Paris  and  the  Imperial  Art  So- 
of   Japan.     In    1900  he   received  a  gold 


medal  and  the  decoration  of  Chevalier  of  the 
Legion  of  Honor  from  *he  French  government, 
in  1901  a  gold  medal  at  the  Dresden  Exposition, 
in  1902  a  special  diploma  from  the  Turin  Ex- 
position and  in  1903  Yale  University  conferred 
upon  him  the  degree  of  A.M.  In  addition  to 
these  honors  and  decorations  the  art  work, 
notably  in  glass,  made  under  his  direction  re- 
ceived numerous  awards  at  international  expo- 
sitions. Consult  (The  Art  Work  of  Louis  C. 
Tiffany*  (Garden  City,  N.  Y.,  1914). 

TIFFANYITE.  Certain  bluish  or  bluish- 
white  diamonds,  principally  from  Brazil,  al- 
though a  few  have  been  found  in  India  and 
South  Africa,  phosphoresce  for  a  considerable 
time  after  having  been  exposed  to  bright  sun- 
light, electric  light,  or  other  brilliant  rays. 
This  property  results  from  the  inclusion  in  the 
diamond  of  a  hydrocarbon  or  a  rare  earth,  and 
for  this  class  of  diamonds  the  New  York 
Academy  of  Sciences  (1890)  has  given  it  the 
name  "  tiffany  ite.1* 

TIFFIN,  Edward,  American  physician, 
preacher  and  politician :  b.  Carlisle,  England,  19 
June  1776;  d.  Chillicothe,  Ohio,  9  Aug.  1829. 
About  1786  he  went  to  Charlestown,  Va.,  and 
in  1789  was  graduated  in  medicine  at  the  Uni- 
versity of  Pennsylvania.  Three  years  later  he 
became  a  local  preacher  in  the  Methodist 
Church,  likewise  studying  law  and  continuing 
the  practice  of  medicine.  About  1797  he  re- 
moved to  Chillicothe,  in  what  was  then  the 
Northwest  Territory,  was  elected  to  the  Terri- 
torial legislature  and  in  1799  was  speaker.  He 
was  chosen  president  of  the  convention  which 
framed  the  State  constitution  (1802),  and  be- 
came first  governor  (1803-07)  of  Ohio.  The 
town  of  Tiffin  in  that  State  was  named  for  him. 
He  arrested  the  Burr-Blennerhassett  expedition 
in  1805.  (See  Blennerhassett,  Harman; 
Burr,  Aaron).  He  was  a  United  States  sena- 
tor in  1807-09,  resigned  in  the  latter  year  to 
assume  the  speakership  of  the  Ohio  legislature. 
He  was  the  first  commissioner  of  the  General 
Land  Office  (1812),  and  at  the  burning  of  the 
National  Capitol  by  the  British  in  1814  saved  the 
papers  from  destruction.  In  1815  he  was  made 
surveyor-general  of  the  Northwest  Territory 
and  continued  in  that  office  almost  until  the 
end  of  his  life. 

TIFFIN,  Ohio,  city,  county-seat  of  Seneca 
County,  on  the  Sandusky  River  and  on-  the 
Baltimore  and  Ohio,  the  Pennsylvania  and  the 
Cleveland,  Cincinnati,  Chicago  and  Saint  Louis 
railroads,  al>out  80  miles  north  by  west  of 
Columbus,  the  State  capital  and  40  miles  south- 
cast  of  Toledo.  It  was  settled  in  1817  by  Eras- 
tus  Bowe,  and  incorporated  in  1835.  In  1836  it 
was  chartered  as  a  city.  It  is  the  commercial 
and  industrial  centre  for  a  large  portion »of  the 
country,  in  which  are  many  fine  farms.  In  the 
vicinity  of  Tiffin  are  deposits  of  clay  and  glass- 
sand.  The  chief  manufacturing  establishments 
of  the  city  are  machine  shops,  glass  works,  pot- 
teries, wagon  and  carriage  works,  motor  truck 
works,  glove  and  mitten  works,  candy  factories, 
breweries,  iron  works,  planing  mills,  emery- 
wheel  works,  flour  mills  and  furniture  factory. 
There  are  about  5,000  employees  in  the  citjrs 
manufactories.  The  principal  public  buildings 
arc  the  county  courthouse,  the  municipal  build- 
ings, the  churches  and  schools.  There  are  16 
churches,   representing   10  denominations,  and 
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Saint  Francis  Hospital  and  Home.  The  educa- 
tional institutions  arc  Heidelberg  University 
(Reformed),  opened  in  1850  (nearly  650  stu- 
dents in  1915),  Ursuline  College,  public  and 
parish  schools  and  two  libraries.  Tiffin  is  the 
location  of  the  national  home  of  the  Junior 
Order  of  United  American  Mechanics,  contain- 
ing about  400  children.  The  four  hanks  have  a 
combined  capital  of  $500,000;  the  annual  busi- 
ness done  through  the  banks  amounts  to  over 
$3,000,000.  The  .government  is  administered 
under  a  board  of  public  safety,  board  of  public 
service  and  council  of  seven  members  elected  by 
wards  and  at  large.    Fop.  14,256. 

TIFLIS,  rifles',  Russia,  the  capital  of  the 
government  of  Tiftis  in  the  general  government 
of  Caucasia  (see  Transcaitasia),  situated  at 
the  southern  base  of  the  Caucasus  about  mid- 
way between  the  Black  and  the  Caspian  seas. 
It  is  picturesquely  built  on  terraces  rising  from 
the  valley  of  the  Kur,  and  surrounded  by 
orchards  and  vineyards.  Some  walls  and  tow- 
ers of  the  old  fortifications  remain,  and  there 
are  several  parks  and  a  botanical  garden. 
Among  the  numerous  churches  the  most  in- 
teresting is  the  cathedral  of  Zion,  dating  in  part 
from  the  5th  century.  Other  notable  buildings 
are  the  palace  of  the  governor-general,  the 
Caucasian  museum  and  library.  The  educa- 
tional institutions  include  nearly  a  dozen  high 
schools,  besides  numerous  technical  schools,  one 
of  the  foremost  of  which  is  the  finely  equipped 
school  of  commerce.  The  chief  industries  arc 
the  manufacture  of  leather,  oil,  silk,  woolens, 
carpets  and  tobacco.  There  is  also  a  cotton-mill 
ancf  several' breweries  and  distilleries.  Com- 
merce has  declined  somewhat,  though  the  city 
is  connected  by  rail  with  both  the  Black  and 
the  Caspian  Sea.    Pop.  327,800. 

TIGER,  the  largest  and  most  admirable  of 
the  cats  (Felis  tiyris).  In  size  and  power  it 
biirpa>:»es  the  lion,  as  it  does  in  beauty,  and  ex- 
presses the  highest  type  of  feline  structure. 
(See  Fki.ii>.eJ.  The  ground  color  of  the  body 
is  a  bright  tawny  yellow,  bearing  black  stripes 
running  at  right  angles  with  the  general  axis 
of  the  body  and  limbs.  The  under  parts  and 
inner  aspect  of  the  limbs  arc  white,  as  also  are 
the  throat  and  chest.  On  these  white  parts  the 
stripes  arc  lighter,  and  gradually  merge  into 
the  while  color.  The  tail  is  not  tufted  at  its 
extremity,  and  is  usually  of  lighter  hue  than 
the  body,  with  dark  rings.  White  or  albino 
varieties  of  the  tiger  ha\e  been  found,  as  also 
black  ones.  The  maximum  length,  including 
the  tail,  is  about  11  feet,  and  the  largest  weigh 
about  500  pounds.  The  tiger  attains  its  full 
development  in  India,  the  Bengal  variety  being 
the  largest  and  most  typical;  but  it  also  occurs 
in  southern  Siberia.  Turkestan,  Persia,  Java, 
Sumatra.  China  and  Japan,  encountering  a 
raiiL'e  of  climate  from  tropical  to  sub-arctic 
conditions.  In  habits  these  animals  are  far 
\v>  ire  active  and  aeile  than  the  lion,  and  exhibit 
a  laive  am  omit  of  fierce  cunning.  They  gener- 
ally -i-bvi  the  neighborhood  of  water-courses 
a-  tin ir  habitat,  and  spring  upon  the  animals 
that  approach  to  drink,  then  drac  them  t<»  a 
more  rehired  sp-»t  to  l.e  devoured.  The  inarch 
<  f  the  animal  thr<>ut.(h  the  thick  brushwood  of 
the  jnurb'N  in  which  it  lives  i>  noistle>>  and 
stc-al:h\.  and  it  appears  rather  to  avoid  than  to 
court   dative!,   although,  when   brought   jo  hay, 


no  animal  presents  a  fiercer  front  than  the  tiger 
Where  deer,  antelopes  and  wild  hogs  are  abun- 
dant, domestic  animals  are  comparatively  safe, 
but  otherwise  the  tiger  is  ready  enough  to  prey 
on  the  latter.  When  pressed  by  hunger  or  en- 
feebled by  age  and  incapable  of  dealing  wi-Ji 
larger  prey,  like  buffaloes,  the  tiger  prowli 
around  villages,  and,  having  once  tasted  human 
flesh,  becomes  a  confirmed  cattle-lifter  and 
man-cater,  sometimes  causing  the  temporary 
abandonment  of  a  large  district  by  the  terror- 
stricken  inhabitants;  and  in  several  historic  in- 
stances districts  of  country  in  southern  India, 
Indo-China  and  the  adjacent  islands  have  been 
deserted  premanently  because  so  infested  with 
tigers  harbored  by  neighboring  swamps  and 
jungles.  The  number  of  persons  killed  by  tigers 
each  year  in  India  averages  about  930,  mostly 
in  Bengal,  Madras,  Central  Provinces,  Assam 
and  Burma.  About  32,000  head  of  cattle  are 
also  killed  annually  in  India  by  tigers. 

The  natives  destroy  tigers  by  traps,  pitfaHi. 
spring-guns  and  poisoned  arrows,  hut  the  ortho- 
dox method  of  keeping  down  their  numbers  as 
pursued  by  Europeans  is  to  employ  natives  to 
beat  the  hush  while  the  game,  when  starred, 
is  shot  by  the  sportsmen  seated  on  elephants. 
The  sport  is  exciting,  but  dangerous;  for  a 
wounded  tiger  has  been  known  to  spring  on  an 
elephant  and  to  inflict  serious  wounds  on  the 
driver  and  occupants  of  the  howdah,  before  it 
could  be  dispatched.  A  safer  and  more  com- 
mon method  is  to  tether  a  live  goat,  or  other- 
wise set  a  bait  in  a  place  where  a  tiger  may  be 
expected,  then  erect  a  platform  on  poles  or  in 
a  tree  near  by,  and  await  the  animal's  approach 
on  a  night  when  moon  or  stars  shed  light 
enough  to  enable  the  watcher  to  shoot  hi*  prey 

These  great  cats  have  always  been  kept  in 
captivity  by  Oriental  rulers,  and  now  and  thea 
have  been  completely  tamed.  They  have  bees 
a  feature  of  every  menagerie  and  animal 
trainer's  show  since  such  collections  began  to 
be  formed,  and  as  they  readily  breed  in  cap- 
tivity the  supply  will  easily  be  maintained.  Con- 
sult Baker,  ^Vild  Beasts  and  their  Ways' 
(London  1890) ;  Blanford,  ( Mammals  oi 
India >  (ib.  1888);  Lydekker,  R.  <The  GaflK 
Animals  of  India>  (ib.  1907);  Porter.  'WiM 
Beasts*  (New  York  1894).  and  books  on  sport 
and  travel  in  India  and  the  East  Indies. 

TIGER-BEETLE,  a  beetle  of  the  fam2y 
Cieind  elide,  in  which  the  head  is  wider  thai 
the  thorax,  and  the  terminal  hook  of  the  maxil- 
lary jaws  is  jointed  at  its  base.  This  insect  a 
swift  and  active,  and  preys  upon  other  insects. 
It  is  very  often  found  in  sandy  places  and  the 
larva*  live  in  straight  deep  burrows  in  the 
ground.  The  color  varies,  corresponding  aft  i 
rule  to  the  general  coloring  of  the  surrona!* 
incs.  This  beetle  is  more  common  in  the  xrasv 
ii>.  Over  1,500  species  are  known,  less  this 
KM)  of  which  have  l>een  found  in  the  1'nited 
States.  Some  species  arc  wingless.  See 
acciiinpanying  the  article  INSECTS. 


TIGER-CAT,  a  name  of  not  very 
signification,  sometimes  given  to  those 
of  the  family  F elide  which  arc  of  medium  » 
ami  Mime  what  resemble  the  tiger  in  form  or 
markings.  Mich  as  the  chati,  margay.  servaleK. 
In  America  the  ocelot  (q.v.)  is  most  ohm 
meant.    The  marbled  tiger-cat  is  a  smsJl 
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variegated  species  (Fe!is  marmorata) 
eastern  Himalayan  region. 

ER-EYE,  a   semi-precious,   chatoyant 
•f   blue,  yellow   or  brown  color,  which 
a  charming  change  of  colors  when  re- 
It   is    a    silicious    pseudomorph    after 
ite.     The    original   mineral    is    changed 
ration  of  silica  and  when  accompanied 
oxidation   of  its  iron   its  blue  color  is 
to  yellow   or  brown.  It   is   extensively 
watch  charms,  cuff  buttons  and  many 
rticles  which  are  largely  sold  at  many 
resorts,   often,   though   fraudulently,  as 
origin,  the  mineral  being  found  only  in 
tnd,   South   Africa.     Sec  Crocidolite. 

ER-FLOWER,  a  Mexican  plant  (Tia- 
vuonia)  of  the  iris  family,  frequently 
:d  for  the  brilliance  and  oddity  of  its 

These  are  solitary,  terminal  and  cup- 
in  the  centre,  but  have  a  wide-spread- 
),  formed  by  the  three  obovate  clawed 
s  of  the  perianth,  which  are  the  largest, 
brilliant  red  at  the  outer  edge,  shading 
tv,  spotted  with  reds  and  purples  at  the 
'he    three    inner    segments    are    fiddle- 

The  flowers  are  fugacious,  lasting 
day,  but  there  is  a  long  succession  of 
There  are  many  varieties  of  these  Ti- 
in  which  the  hues  of  the  corollas  range 

various  shades  of  yellow  to  white, 
m  is  about  a  foot  high,  slightly  zigzag 
nched ;  and  it  bears  a  few  alternate  dis- 
ves,  the  greater  number  of  the  leaves 
dical  and  sword-shaped.  The  tunicated 
eed  to  be  lifted  into  a  dry  place  out  of 
f  frost  during  the  winter,  as  they  are 
rdy  in  the  northern  United  States. 
s  are  propagated  by  seeds  or  offsets, 
re  other  species  of  the  genus,  which  are 
tandsome  or  conspicuous  as  T.  pavonia; 
'.  them  have  bluish  flowers. 

ER  LAKE.    See  Nahuel-Huapi. 

ER-LILY.    See  Lily. 

ER-MOTH,  one  of  the  large  moths  of 
js  Arctia,  the  caterpillars  of  which  are 
as    "woolly    bears"    because    of    their 
overing  of  black  and  brown  hairs. 

ER  SHARKS,  a  shark  (Stegostoma 
i)  common  in  the  Indian  Ocean.  The 
wn  fish,  from  10  to  15  feet  long,  fre- 
le  open  sea.  The  color  is  a  yellowish- 
with  black  or  dark  brown  transverse 
r  spots. 

ER-SNAKE,  a   large   blackish,   yellow 
elapinc    poisonous    serpent     (Notechis 
),  widely  disseminated  in  Australia  and 
ia,  and  very  numerous. 

HE,  ti,  Mary  (Blachford),  Irish  poet: 
in,  9  Oct.  1772;  d.  Woodstock,  County 
y,  24  March  1810.  She  was  married  to 
iin,  Henry  Tighe,  in  1793.  Though  her 
Psyche,  or  the  Legend  of  Love,}  was 
y  printed  (1805),  it  was  only  after  her 
at  her  complete  writings  were  published. 
5t  edition  was  in  1811,  and  they  have 
/eral  times  reprinted.  The  Psyche*  is 
in  the  Spenserian  stanza  and  is  founded 
story  of  Cupid  and  Psyche  as  narrated 
Golden  Ass)  of  Apuleius.  Her  other 
are  chiefly  of  a  religious  cast.  It  is 
,•   as   the   subject   of   Moore's   lyric,   ttI 


saw  thy  form  in  youthful  pride*  and  of  Mrs. 
Hemans'  ( Grave  of  a  Poetess,*  that  Mrs.  Tighe 
will  be  longest  remembered. 

TIGRANES  (tig-ra'nez)  I,  king  of  Arme- 
nia, 96  to  55  b.c.  A  descendant  of  Artaxias,  the 
founder  of  the  Armenian  kingdom,  he  brought 
under  his  rule  large  accessions  of  territory  in 
Syria  and  Mesopotamia,  and  in  83  B.C.  had  ac- 
quired most  of  the  provinces  of  Syria  from  the 
Euphrates  to  the  sea.  By  his  marriage  with 
the  daughter  of  Mithridatcs,  king  of  Pontus, 
he  formed  an  alliance  with  that  monarch  disas- 
trous to  the  smaller  kingdoms  of  Asia  Minor. 
He  invaded  Cappadocia  in  78  and  completely 
subjugated  its  inhabitants.  Other  wars  followed 
and  Tijpanes  became  the  mightiest  king  in  Asia. 
He  built  the  new  capital,  Tigranocerta,  whither 
he  transplanted  the  inhabitants  of  many  captive 
places,  including  Cappadocia,  Syria  and  Cilicia. 
His  possessions  were  wrested  from  him  by  the 
Roman  general  Lucullus,  but  were  nearly  all  re- 
covered by  Tigranes,  only  to  be  lost  again  to 
Pompey  in  66.  In  the  final  defeat  of  Tigranes, 
Pompey  was  aided  by  the  rebel  ron  of  the 
Armenian  king,  who  claimed  the  provinces  ot 
Gordyene  and  Sophene  for  himself.  Tigranes 
was  able  to  retain  only  Armenia  proper,  for 
which  he  was  obliged  to  pay  Pompey  an 
enormous  sum  and  to  subsidize  the  entire 
Roman  troops  under  him.  Tigranes  was  suc- 
ceeded by  his  second  son,  Artavastes.  Consult 
Reinach,  T.,  (Mithridate  Eupator  roi  de  Pont* 
(Paris  1890). 

TIGRIS,  ti'gris,  Asia,  an  important  river 
which  rises  near  the  Euphrates  (q.v.)  from  two 
sources.  The  western  and  chief  branch  rises 
near  Kharput,  and  under  the  name  of  Dejleh  or 
Shatt,  flows  southeast.  After  passing  Diarbekir 
it  receives  the  eastern  branch,  flows  past  Mosul 
and  Bagdad  and  joins  the  Euphrates  at  Kurna ; 
together  they  form  the  Shattel-Arab  and  thus 
enter  the  Persian  Gulf.  The  stream  waters  the 
ancient  Nineveh,  and  separates  Assyria  from 
Mesopotamia  on  its  way  to  Bagdad.  It  is  only 
navigable  tor  small  boats  and  its  entire  length 
is  1,150  miles.  Keleks,  or  large  rafts,  supported 
by  inflated  skins,  are  much  in  use  for  the  trans- 
portation of  freight.  The  chief  tributaries  are 
the  Greater  and  Lesser  Zab  and  the  Diyala.  The 
biblical  name  of  the  river  is  Hiddekel. 

TILDEN,  Douglas,  American  sculptor:  b. 
Chico,  Butte  County,  Cal.,  1  May  1860.  He 
lost  his  hearing  in  early  life  and  was  gradu- 
ated from  the  State  Institution  for  the  Deaf  in 
Berkeley,  Cal.  (1879).  Taking  up  the  study  of 
sculpture  in  1887  at  the  National  Academy  of 
Design,  New  York,  and  later  abroad,  he  was 
appointed  a  member  of  the  jury  on  sculpture  at 
the  World's  Columbian  Exposition  in  Chicago. 
He  was  elected  a  member  of  the  National 
Sculpture  Society,  the  New  York  Art  Club,  the 
San  Francisco  Art  Association,  etc.,  and  was 
professor  of  sculpture  at  the  Mark  Hopkins 
Art  Institute  (1894-1900).  His  works  include 
<Base-Ball  Player > ;  (Tired  Boxer> ;  (Indian 
Bear  Hunt* ;  ( Football  Players, >  etc. 

TILDEN,  Samuel  Tones,  American  law- 
yer and  statesman:  b.  New  Lebanon,  N.  Y.,  9 
Feb.  1814;  d.  Greystone  on  the  Hudson,  near 
Yonkers,  N.  Y.,  4  Aug.  1886.  He  was  educated 
at  Yale  and  at  New  York  University,  being 
graduated  from  the  latter  in  1837.     He  then 
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studied  law  and  was  admitted  to  the  bar  in 
1841.  He  attained  the  first  rank  in  his  profes- 
sion, being  particularly  successful  in  reorganiz- 
ing corporations  involved  in  litigation,  and 
amassing  one  of  the  largest  fortunes  ever 
gained  in  the  practice  of  law.  While  a  student 
in  college,  he  had  taken  an  active  part  in 
politics,  writing  and  speaking  in  favor  of  Mar- 
tin Van  Buren's  policy;  in  1845  was  elected  to 
the  New  York  State  legislature  and  was  a  mem- 
ber of  a  special  committee  to  consider  the 
settlement  of  anti-rent  troubles,  his  report  on 
the  subject  forming  the  basis  of  subsequent 
legislation.  In  1846  he  was  a  member  of  the 
State  constitutional  convention  and  in  1848  was 
one  of  the  delegates  of  the  Free  Soil  faction  of 
the  Democratic  party  to  the  National  Conven- 
tion, but  his  political  activity  then  slackened 
until  after  the  Civil  War.  During  the  war,  how- 
ever, he  was  several  times  consulted  by  Presi- 
dent Lincoln ;  he  believed  that  the  war,  once 
begun,  must  be  carried  through  by  the  Federal 
government,  but  opposed  some  acts  of  the  ad- 
ministration as  unconstitutional.  In  1866  he 
was  made  chairman  of  the  Democratic  State 
committee  and  in  1867  was  a  member  of  the 
State  constitutional  convention.  As  chairman 
of  the  State  committee  he  took  a  leading  part 
in  the  overthrow  of  the  Tweed  Ring,  opposing 
their  delegates  in  the  State  conventions  and  be- 
ing active  in  collecting  evidence  against  their 
leaders  and  bringing  them  to  prosecution;  in 
1872,  having  been  elected  to  the  State  legisla- 
ture, he  was  the  leader  in  the  impeachment  of 
two  of  the  Tweed  judges.  (See  Tammany 
Society;  Tweed,  W.  M.).  In  1873  he  resigned 
as  chairman  of  the  State  committee;  but  in 
1874  was  nominated  and  elected  Governor  of 
New  York.  His  administration  was  notable  for 
his  successful  exposure  of  the  "canal  ring,"  an 
association  made  up  of  persons  who  obtained 
contracts  for  canal  work  which  they  never  ful- 
filled, but  for  which  they  were  paid,  and  their 
political  supporters.  Governor  Tildcn  em- 
ployed a  skilled  engineer  to  examine  their 
work  and  then  surprised  the  legislature  by  a 
wholly  unexpected  special  message  setting  forth 
in  detail  the  fraudulent  methods  of  the  "ring." 
This  served  as  a  direct  appeal  to  the  people; 
and  so  aroused  public  opinion  that  the  legis- 
lature was  forced  to  authorize  the  governor  to 
appoint  a  canal  commission.  The  reports  of 
this  commission  resulted  in  a  marked  diminu- 
tion in  the  appropriation  for  canals  and  the 
indictment  of  several  officials  for  defrauding 
the  State.  In  1876  Tildcn  was  the  Democratic 
nominee  for  President  of  the  United  States, 
and  received  the  largest  popular  vote,  but  lacked 
one  electoral  vote  neccssarv  for  his  election. 
As  the  electoral  votes  from  several  States  were 
contested  on  account  of  aliened  fraud,  the  mat- 
ter was  referred  in  a  special  Klcctoral  Com- 
mission, which  decided  in  favor  of  the  Repub- 
lican candidate,  Rutherford  B.  Haves.  (See 
Ki.kctoral  Commission*).  Popular  excitement 
had  run  high  and  many  Democrats  still  claimed 
Tilden's  election,  but  he  urged  his  supporters 
quietly  to  accept  the  decision  of  the  commis- 
sion. In  1880  and  1884  his  partv  again  wished 
to  nominate  him  for  the  Presidency,  but  each 
time  he  declined  the  nomination.  He  be- 
queathed the  most  of  his  fortune  to  establish  a 
public  library  in  New  York;  but  the  will  was 
contested  by  the  heir*  ai;d  only  a  part  of  the 


bequest  came  into  the  city's  possession.    (S 
Tii.i»f.n  Foundation).     Consult   •Writi 
Speeches  of  Samuel  J.  Tildcn*    (ed.  —  ,m 
Bigclow,  2  vols.,  New  York  1885)  ;  *Lt     n 
Literary  Memorials  of  Samuel   LTiki 
by  John  Bigclow,  2  vols.,  ib.   1908) ; 
J..    'Life  of   Samuel  J.   Tildcn*    (2  ' 
1895);  Haworth,  ( Disputed   Prcsid  i 

tion  of  1876*   (Cleveland  1906). 

TILDEN,  (Sir)  William  Augusta*] 
scientist:  b.  London,  15  Aug.  1842.     He 
graduate  of  various  schools  and  of  the  w 
College  of  Chemistry;  in  1864  became  < 
strator  of  the   Pharmaceutical    So*      r;  *■ 
1872-80  science  master  at  Clifton  G*     e:  I 
fessor  of  chemistry.  Mason  Colli 
ham,    1880-94;    president    of    the    -. 
Chemistry,  1891-94;  treasurer  of  the  * 
Society,  1899-1903  and  president,  1903-*^- 
fessor  of  chemistry.  Royal  College  of  5 
London,    1894-1909,   and   dean    of   the  u 
1905;  emeritus  professor  in  the  Imoe-5*1  - 
lege  of  Science  and  Technology  fro 
1908   he   was    awarded    the    Hun        *v 
medal    of    the    Royal    Society.      He    ] 
numerous  scientific  papers  and  in  bo. 
'Introduction  to  Chemical  Philosophy1  \u 
'Practical  Chemistry*  (1880);  'Hints on  1 
ing  Chemistry*   (1895);   'A  Manual  of  < 
istry>   (1896);  (A  Short  History  of  the  i 
rcss    of    Scientific    Chemistry*'     (1899);    - 
Elements'    (1910);    'Chemical    Disco  verr 
Invention   in    the   Twentieth    Century*    ( 
and  'Sir  William  Ramsay*   (1918). 

TILDEN  FOUNDATION.  The.  < 

the    integral    components    of    the    New    . 
Public  Library  Fund.     By  the  will  of  S 
J.  Tildcn   (q.v.)   the  bulk  of  his  pronertt 
left  for  the  establishment  of  the  Til«     i  Ti 
to  found  a  free  public  library  and  reau» 
in  NTe\y  York.  .  This  will  was  contest..  - 
long  suit  in  the  courts  and  was  broken  in 
the  property  being  decreed  to  the  heirs. 
William  B.  Hazard,  one  of  the  latter,  l 
titled  by  this  decision  to  half  of  the 
she  relinquished  about  $2,000,000  of  L«i 
in  order  that  Tilden's  wishes  might  be 
out  to  some  extent.    In  1895  an  agree 
reached    whereby    the    trustees    of    tLc    *- 
Trust  Fund,  the  Astor  Library  and  the  1 
Library  agreed  to  unite  their  proper     ■ 
inp   a    single    "New    York    Public    i- 
Astor,  Lenox  and  Tilden   Foundation*.- 
city  of  New  York  subsequently  agreed  tr 
on  the  site  of  the  old  reservoir,  in  Bryant 
40th  to  42d  streets  on  Fifth  avenue,  a 
some    and   spacious   structure    for    these 
libraries.     The  work  was  begun  in  Ju 
1'iid  completed  in  May  1911.    See  also  L 

TILEFISH,  a  large  oceanic  fish  (/- 
tilus  chamelconticehs),  allied  to  the  et 
belonging  to  the  family  Malacantku 
seined  by  the  blanquilla  and  other  w 
ten  id-fifties   of   the   Pacific   Coast.      W   ■ 
from   10  to  40  pounds  and  is  big-1 
brilliantly   colored,   with    a   carious    »■■ 
fatty  protuberance  on  the  top  of  the 
advance  of  the  long  low  dorsal 
excellent  and  it  is  caught  in  t        >, 
as  arc  cod.     The  curious  stOi>   of 
thus  sketched  by  Lucas:    *This 
to  a  tropical  family  having  its  hc_ 
the  fiulf  of  Mexico,  was  discover 


TILES  —  TILGHM  AN 


605 


ely   deep   water   to   the   southward   of 
lusetts   ami   on   the  edge   of   the  Gulf 
where  it  was  taken  in  considerable  num- 
n  the  spring  of  1882  vessels  arriving  at 
rk  reported  having  passed  through  great 
;  of  dead  and  <lying  fishes,   the  water 
ickly  dotted  with  them  for  miles.   From 
brought  in,  it  was  found  that  the  raa- 
f  these  were  tilefish,  while  from  the  re- 
:  various  vessels  it  was  shown  that  the 
vered  by  dead  fish  amounted  to  some- 
jetween   5,000  and   7,500   square   miles, 
total  number  of  dead  was  estimated  at 
from   a  billion.     This   enormous   and 
ead  destruction  is  believed  to  have  been 
by  an  unwonted  duration  of  northerly 
sterly    winds,    which    drove    the    cold 
urrent  inshore  and  southward,  chilling 
m  belt  in  which  the  tilefish  resided  and 
ill  in  that  locality.    It  was  thought  pos- 
it the  entire  race  might  have  been  de- 
but, while  none  were  taken  for  many 
i  1899  and  1900  a  number  were  caught, 
that  the  species  was  beginning  to  re- 
the   waters    from    which    it   had   been 
fears  before.*     Consult  Lucas,  c  Animals 
'ast*    (New  York  1902)  and  ( Reports' 
lletins)  of  the  United  States  Fish  Corn- 
especially  for  1884  and  1899. 

ES  are  stone,  metal  or  composition 
r  use  in  covering  a  roof  to  keep  out 
:r.  Since  the  most  common  material  is 
lay,  and  this  same  clay  is  used  to  form 
pe,  the  word  tile  has  been  extended  in 
;  to  cover  clay  pipes  termed  drain-tile, 
me  baked  clay  is  often  colored  and 
i  one  side,  giving  it  a  glazed  finish  often 

beauty.  Such  colored  and  glazed  tiles 
1  for  interior  walls,  dados,  floors,  man- 
.  Drainage  tiles  are  made  of  native 
[  usually  glazed  inside.    Each  tile  has  at 

an  extended  rim  which  overlaps  the 
id  of  the  tile  next  to  it,  thus  forming  a 
>us  pipe.  Roofing  tiles  take  the  form 
f  flat  shingle  or  slate-like  slabs  or  of 
A  section  through  a  pantile  shows  a 
al-like  curve,  one  side  of  the  tile  being 
and  the  other  convex  —  the  latter  curve 
ver  the  concave  curve  of  the  next  tile, 
Dn.  In  this  manner  there  is  no  opening 
n  to  the  weather.  The  same  principle  is 
>plied  to  the  flat  tiles  and  to  ridge  tiles, 
ear  on  one  edge  a  semi-circular  convex 
on  the  other  a  concave  one.  Ridge  tiles 
e  in  angles  to  fit  and  cap  the  ridge-pole 
f,  to  turn  corners  and  to  ornament  pro- 
Roof  tiles  are  glazed  or  dull,  accord- 
le  maker's  fancy,  and  are  used  in  varie- 
colors.  Modern  taste  seems  to  prefer 
highly    glazed    saffron    or    terra-cotta 

or  else  dark    dull  flat  ones.     But  dur- 

Renaissance  and  until  recent  years 
rolored  glazed  roof  tiles  cither  in  the 
zorrugated  style  were  in  large  demand 
out  southern  and  central  Europe.  Fine 
s  of  decorative  roofs  are  preserved 
e  Middle^  Ages,  a  notable  instance  being 
)f    or     Saint     Stephen's     Cathedral     in 

Such  tiles  are  often  enameled  and  are 
idered   waterproof.     Slate,   marble  and 
>of-tiles  are  occasionally  employed, 
ior  tiles  are  made  in  great  varieties  of 
ind  sizes,  colors  and  materials,  ranging 
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from  fine  brick-clay  tiles  to  those  of  enameled 
and  painted  porcelain.  They  are  used  for 
pavements,  flooring  and  revetments  to  walls. 
Old  houses  in  the  south  of  Europe  were  com- 
monly paved  with  red  brick-tiles  baked  hard 
and  sometimes  glazed.  The  method  of  decora- 
tion usually  employed  was  to  inlay  clays  of 
different  colors  in  the  bodies  of  the  tiles,  pro- 
ducing designs  often  of  great  beauty.  Enameled 
tiles  were  used  in  the  15th  and  16th  centuries 
for  the  pavings  of  interiors  of  importance,  such 
as  chapels,  chambers  of  honor,  etc.  These 
thin,  enameled  tiles  broke  easily  and  only  a  few 
examples  are  to-day  preserved  in  the  cathedrals 
and  castles  of  France  and  Italy.  The  use  of 
tiles  for  wall  revetments  and  for  dados  was 
not  general  during  these  periods  but  has  grown 
in  recent  years.  Modern  wall  tijes  are  usually 
painted  or  glazed  and  are  of  various  fine  clays, 
not  infrequently  of  porcelain.  Large  wall 
spaces  are  covered  with  painted  tiles  in  pic- 
torial or  decorative  composition,  the  work  of 
Theodore  Deck  affording  some  fine  examples. 
Tiles  with  slightly  raisea  figures  are  also  used, 
the  style  having  been  borrowed  from  the  Per- 
sians who  are  masters  of  their  manufacture. 
A  recent  effective  use  of  colored  clay  tiles  may 
be  seen  in  the  subway  stations  in  New  York, 
where  especially  pleasing  effects  have  been  in- 
expensively produced  by  the  judicious  selection 
and  blending  of  colors.  Modern  usage  does 
not  follow  the  example  of  the  Middle  Ages  in 
the  employment  of  carved  and  leaded  marble 
tiles.  In  these  latter  the  variously  shaped 
slabs  of  stone  were  incised  with  intricate  and 
elaborate  designs  and  the  incisions  filled  with 
lead  or  colored  compositions  and  sometimes 
with  fine  mosaic  work.  Consult  Church,  W.  A., 
Patterns  of  Inlaid  Tiles,*  etc  (1845) ;  Herdtle, 
H.,  (Vorlagen  fur  das  polychrome  Dach- 
oinament)  (1885)  ;  Jones,  Owen,  ( Designs  in 
Mosaic  and  Tessellated  Pavements, y  etc.  (1842)  ; 
Monceaux,  Henri,  (Les  caneiages  histories  du 
moyen-age  et  de  la  renaissance,  >  etc.  (1887); 
Wallis,  Henry,  ( Italian  Ceramic  Art/  etc. 
(1902)  and  the  papers  of  Ricardo,  H.  R.,  on 
Architect's  Use  of  Enameled  Tiles)  (in 
The  Architectural  Review  for  1902,  Vol.  XI). 

TILGHMAN,  tTTman,  Mathew,  American 
patriot:  b.  Queen  Anne  County,  Md.,  17  Feb. 
1718;  d.  Talbot  County,  Md.,  4  May  1790.  He 
was  a  member  of  the  Maryland  assembly  in 
1751  and  as  a  magistrate  and  prominent  mem- 
ber of  Talbot  County  was  a  member  of  the 
committee  which  drew  up  the  Maryland  pro- 
test to  the  Stamp  Act.  In  1774  he  was  made 
president  of  the  Provincial  Congress  or  Con- 
vention which  controlled  the  affairs  of  the 
colony  until  its  statehood,  and  in  1777  repre- 
sented Talbot  County  in  the  Provincial  Senate. 
He  was  a  delegate  to  the  Continental  Congress, 
1775-77  and  was  throughout  the  entire  pre- 
Revolutionary  period  a  staunch  defender  of  the 
cause  of  independence  and  an  able  advocate  of 
civil  rights. 

TILGHMAN,  Tench,  American  soldier, 
nephew  of  M.  Tilghman  (q.v.) :  b.  Talbot 
County,  Md.,  25  Dec.  1744;  d.  Baltimore,  Md., 
18  April  1786.  His  career  as  a  merchant  in 
Philadelphia  was  interrupted  bv  the  Revolu- 
tion. He  joined  the  Continental  army  at  the 
outbreak  of  the  war  and  was  one  of  the  offi- 
cers sent  to  confer  with  the  Six  Nations.    In 
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1776  he  was  appointed  aide-de-camp  to  Wash- 
ington, in  which  position  he  continued  to  the 
close  of  the  war  and  in  this  capacity  was  en- 
trusted with  the  bearing  of  the  surrender  of 
Cornwallis  to  Congress  on  19  Oct.  1781.  In 
May  1781  he  was  made  lieutenant-colonel  to 
take  rank  from  1  April  1777.  At  the  close  of 
the  war  he  settled  in  Baltimore,  where  he  again 
took  up  a  mercantile  life.  Consult  ( Memoir  of 
Tench  Tilghman*   (Albany  1876). 

TILIACEA2,  a  family  of  trees,  the  lindens, 
with  some  shrubs  and  a  few  herbs,  mostly  in- 
digenous to  the  tropics,  especially  in  South 
America  and  Asia.  A  few  are  natives  of  the 
north  temperate  zone.  The  chief  genus  is  Tilia, 
characterized  by  alternate,  simple  leaves;  soli- 
tary or  variously  grouped  axillary  (lowers  with 
four  or  five  sepals  and  petals,  numerous  stamens 
with  two-celled  anthers;  and  several-celled  cap- 
sules or  drupes.  One  oi  the  most  striking  pe- 
culiarities of  the  family  is  the  abundance  of 
mucilaginous  substances  in  various  parts  of 
the  plants,  particularly  in  the  young  twigs 
inner  bark  and  buds.  On  this  account  several 
species  arc  valued  for  stock- food.  Many  of 
the  species  arc  noted  for  their  tough  fibrous 
bast,  often  used  for  making  cordage,  bagging 
and  even  fine  fabrics,  as  in  the  case  of  jute. 
Some  species  furnish  edible  fruits,  for  instance, 
Grcix'ia  dcnticulata,  which  viclds  large  quanti- 
ties of  acid  drupes  about  half  an  inch  in  di- 
ameter. The  linden  and  the  basswood  are  par- 
ticularly useful  trees  in  the  cool  temperate 
zone,  where  they  are  employed  for  ti ml >er,  street 
and  park  planting  and  a  *  forage  for  bees,  their 
abundant  nectar  furnishing  one  of  the  finest 
grades  of  honey.  See  Lixi>kn;  CoRCHORrs; 
Fiiikk;  Ji'tk;  Lime. 

TILL,  a  heterogeneous  mixture  of  clay, 
boulders,  sand,  gravel  and  rock  flour,  covering 
generally  the  surface  of  the  rocks  in  the  gla- 
ciated region.  It  represents  the  ground  mo- 
raine of  the  great  Pleistocene  ice  sheet,  which 
finally  slid  over  it  and  compacted  it  mor.c  or 
less  firmly.  It  sometimes  ri^cs  locally  in  com- 
pressed 'dome-shaped  eminences  known  as 
dmmlitis.  Till  or  1>ou1der  clay  is  unst ratified, 
in  contrast  to  glacio-fluvial  deposits,  or  molli- 
fied drift.  Till  that  has  become  consolidated 
is  known  as  tillite.  See  (Glacial  Period; 
Drift. 

TILL  EULENSPIEGEL.  In  <Till  Eulcn- 
spicgcP  Kriedrich  Licnhard  exemplifies  his  fa- 
vorite method  of  treating,  with  manifest  applica- 
tion to  his  own  lime,  an  old  genuinely  (ierman 
subject  conceived  in  a  way  that  is  no  less  novel 
than  poetic.  The  work  is  in  three  parts.  The 
first.  *  Kuleiispicgefc  Ausfahrt*  ("KulenspicgcFs 
Departure"),  and  the  third,  *  Kulenspiegels 
Heimkebr'  ("KiilcnMneiM  l's  Return  Home"), 
were  brought  out  together  in  lS''h;  the  second, 
cDcr  Kremde*  ("The  Stranger."  1MKM,  is  an 
episode  capable-  as  is  also  the  first  part --of 
separate   representation. 

The  traditional  coarse  and  rascally  practical 
joker  i»t  the  15th  century  (see  !*a'i.knsi*ih;ki.) 
is  transformed  in  l.ienhard'-  drama  into  an 
idealist.  Me  is  no  hero;  he  lack*  the  poise  of 
a  humorist,  he  ha-  too  much  sentiment  t<»  be 
a  cynic:  knowing  the  worth  of  life,  he  rebels 
against  pettiness  and  narrowness,  but  he  has  no 
other  weapon  than  somewhat  hollow  laughter, 
and  no  other  plan  of  campaign  than  somewhat 


boorish   mischief -making.    The  transfo 
is  not  unlike  that  of  the  16th  century  1 
the  hands  of  Goethe;  but  the  scope  o-  - 
hard's  subject  is  naturally  narrow  in  o 
son  with  Goethe's  and  the  setting  of 
is    more    specifically    historical.    TV.- 
melancholy  suggest! veness  in  the  fact       1 1 
hard's  Till  meets  his  end  in  the  Pes& 
volt,  and  in  the  further  fact  that  L 
nifics  him  with  the  approval  of  Hfca»  •» 
giving,   as  it   were,   to    the   individualist 
in   a   contemptible  time,   could    find   no  I 
nlace  than  that  of  court  fool,  the  sanction  « 
Nuremberg    shoemaker's    optimistic 
social  regeneration. 

That   Hans  Sachs  should   be  broi 
this  action  at  all   is  enough   to   it 
Lienhard  was  less  concerned  for  i       y 
ity  of  his  plot  than  for  its  atmostmert. 
is   probable  that   in    Eulcnspiegel's   ci 
there  should  be  so  sane  and  resolute  • 
girl  as  Gertrude,  to  whom  be  is  sinccim 
voted,  it  is  improbable  that  his   love 
should  not  have  sufficed  to  steady  him.  n 
"stranger0  of  the  episode  he  finds  —  mean* 
oblivious    of    Gertrude  —  a    kindred 
the   daughter   of  an   innkeeper.      But 
wager  has  carried  him  from  an  artful  pic 
to  the  point  of  realizing  this  spiritual  1 
he  seems  to  see  no  incongruity  in  ahaia 
the  girl  to  the  commonplace   lover  wb 
has  promised  to  marry,  in  case  she  I 
bet.    However,  neither  the  plot  nor  the  ■« 
comedy,  of  which  there  is  no  lack,  give* 
work   its   chief   significance.     The    mo* 
Kulcnspiegel  is  a   Diogenes.     It   is  h; 
fault  if,  in  his  search  for  an  honest 
docs  not  even  find  himself. 

William  G.  Hi 

TILLAGE.      See    Agriculture     is 

United  States. 

TILLETT,  Benjamin,  English  labor 
b.  Bristol,  1839.   He  was  employed  in  cu 
and  brickyards   from  the  age   of   eight  3 
went  to  sea  at  12  and  served  in  the  nar 
two  years  after  he  was  17,  being  then  in 
out   of   the   service.     He   later   bee 
cooper  and  in  1887  was  one  of  the  w 
of    the   Tea    Cooper's   and    General    . 
Association.    He  was  also  associated  \ 
organization  of  the  Dock,  Wharf  and  « 
Workers'  Union  of  Great  Britain  ;     I 
and  became  its  secretary.    He  was  . 
leaders    of    the   Great    Dock    St)  w« 

for  many  years  an  alderman   o&  1 

County  Council,  and  was  several  t 
successful  candidate  for  Parliament. 
a  loyal  worker  for  maximum  product 
the  European  War  and  was  one  of 
leaders  sent  to  visit  the  Western  1      ** 
Author    of    'Trades    Unions    and    • 
(1894);    'History   of    the    London    i 
Workers'    Strike,    1911 »     (1912). 

TILLETT,  Wilbur  Fiak,  Ameri 
dist  theologian:  b.  Henderson,  N.  C 
1X54.   He  was  graduated  from  Ranch 
College  in  1877  and  from  Princetot* 
cal  Seminary  in  1880.    He  held  a  i 
Danville.  Va..  1880-82  and  has  hi 
of  systematic  theology  at  Vande 
since  1884  and  vice-chancellor  tl         v 
He  has  published  <Our  Hymns  «        ' 
thors1     (1889);     'Discussions  \ 
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(1890);  (Pcrsonai  Salvation>  (1902);  <Thc 
Doctrines  of  Methodism*  (1903)  ;  *A  Statement 
of  the  Faith  of  Worldwide  Methodism*  (1906)  ; 
<  Hymns  and  Hymn  Writers  of  the  Church* 
(with  C.  S.  Nutter.  1911). 

TILLEULENSPIEGEL,  til'oi"len-spe-gel, 
a  series  of  stories  collected  and  first  published 
in  Low  Dutch,  in  the  year  1483.  See  Eulen- 
spiecel;  Till  EuLENsriEGEL. 

TILLITE,  a  rock  consisting  of  a  hetero- 
geneous or  non-stratified  mixture  of  boulders 
and  sand,  supposed  to  have  been  glacial  till 
originally.  The  name  was  applied  by  Davis 
to  beds  in  the  South  African  Permian  succes- 
sion believed  to  have  been  of  glacial  origin. 
Shantum  tillite  is  a  member  of  Roxburg  Con- 
glomerate in  eastern  Massachusetts  of  Car- 
boniferous,  possibly   Permian,   age.    See  Till. 

TILLMAN,     Benjamin    Ryan,    American 
legislator:  b.  Edgefield  County,  S.  C,  11  Aug. 
1847;  d.  Washington,  D.  C,  3  July  1918.    He 
received    his    education   at    Bethany    Academy, 
entered  the  Confederate  army  on  the  outbreak 
of   the  Civil  War,  but  was  obliged   to   forego 
active  service  owing  to  a  severe  illness.     The 
close   of   the  war   found  him   undertaking  the 
management  of  his  mother's  farm  in  the  back 
country,   a   farmer   in   spirit   and  life.    During 
the  troubled  days  of  Reconstruction  he  played 
his  part  in  the  reprisals  of  the  whites.    In  the 
'80's   a  curious  political  situation  developed  in 
South  Carolina,  which  finally  landed  Tillman  in 
the  governorship.  The  aftermath  of  war  and  the 
persistence  of  caste  lines  put  a  widening  gulf 
between   the  aristocrats  of   the  seaboard  plain 
and  the  back  country  people  of  the  mountains. 
With  the  overturning  of  the  Republican  domina- 
tion  the  patrician  class  began  to   resume  once 
more  oligarchic  rule  of  the  State.    There  were 
mutterings    of    discontent    among    the    moun- 
taineers and  farmers  in  the  backwater  districts. 
As   champion   of    the    latter   Tillman    suddenly 
found  himself  thrust  forward.    In   1890  in  the 
most  bitter  campaign  in  the  State's  history  he 
was    elected   governor.    From    the    day   of   his 
inauguration   to   the   end   of   his   second   term 
South   Carolina  was  a   constant   ferment.    The 
one  incident,  of  his  rule  that  stands  out  among 
all  the  other  turbulent  affairs  was  his  promul- 
gation  of   the   famous  dispensary  law  and  the 
events  following  it.   This  law  gave  sheriffs  and 
constables  the  power  to  enter  stores  and  private 
houses  and  to  seize  any  liquors  found  there 
which    did   not   bear   the   stamp   of   the   State. 
Riots     occurred ;     Tillman     ordered     out     the 
militia ;  some  companies  refusing  to  obey  this 
summons   were   publicly   degraded,   and  condi- 
tions   bordering    on    anarchy    existed,    but    the 
law   stayed  and  the  governor  was  triumphant. 
Tillman  soon  became  a  national  figure.   He  took 
a    prominent   part    in   the   State   Constitutional 
Convention  of   1895,  which  set  an  educational 
qualification  for  the  franchise,  and  by  his  vio- 
lent  attitude  against  the  negro  he  became  the 
object   of   attack   by   Northern   sentimentalists. 
He    was  a   bitter   opponent   of   Cleveland;   his 
speeches    against    the    latter    gaining    him    the 
name  of  "Pitchfork  Ben."   In  the  national  Dem- 
ocratic conventions  of  1896,  1900  and  1904  Till- 
man  was  the  stormy  petrel  who  raged  at  all 
who  opposed  his  views.    In  1894  he  was  elected 
to  the  United  States  Senate  and  was  re-electecl 
in  1900,  1906  and  1912.  His  terms  in  the  Senate 


were  marked  chiefly  by  the  quarrels  he  had. 
Cleveland  he  had  hated  and  it  was  not  in  the 
realm  of  possibility  that  he  and  Roosevelt  could 
be  other  than  enemies  and  enemies  they 
frankly  were  during  Roosevelt's  incumbency 
of  the  Presidency.  In  his  later  years  Tillman 
became  less  and  less  the  bugaboo  in  the  eyes 
of  the  people  who  had  at  first  opposed  him 
with  all  of  the  bitterness  of  caste  and  class. 
As  he  broadened  into  a  national  figure  and  in 
the  Senate  fought  the  fight  of  the  whole  South 
with  untiring  vigor,  he  came  first  to  be  tol- 
erated, then  respected  by  all  the  people  of  his 
State.  The  closing  years  of  his  life  found  him 
chairman  of  the  Senate  Committee  on  Naval 
Affairs,  perhaps  the  second  most  important 
governing  body  in  the  country,  and  as  such 
he  worked  incessantly  for  the  building  up  of 
the  navy.  He  advocated  a  greater  navy,  gov- 
ernment armor-making  plants,  etc.,  and  warned 
manufacturers  that  the  government  would 
force  them  to  act  fairly.  He  supported  his 
friend,  Secretary  Daniels,  maintaining  in  pub- 
lic and  private  that  Daniels  was  a  misunder- 
stood, much  underestimated  man  who  would 
prove  his  worth  in  time. 

TILLMAN,  Samuel  Escue,  American 
soldier  and  author:  b.  near  Shelbyville,  Tenn., 
2  Oct.  1847.  He  was  graduated  from  West 
Point  in  1869,  and  assigned  to  frontier  duty. 
In  the  following  year  he  was  called  to  West 
Point  as  assistant  professor  of  chemistry,  and 
was  later  appointed  professor  of  mineralogy 
and  geology.  He  continued  to  teach  in  the 
Military  Academy  for  many  years,  being  re- 
tired by  operation  of  law  on  2  Oct.  1911.  In 
1874-75  he  served  as  a  member  of  the  United 
States  expedition  to  Tasmania  to  witness  the 
transit  of  Venus.  He  was  recalled  to  active 
duty  on  6  June  1917  and  assigned  to  duty  as 
superintendent  of  the  United  States  Military 
Academy.  He  is  the  author  of  (Essential 
Principles  of  Chemistry)  (1884)  ;  Elementary 
Mineralogy*  (1894)  ;  ( Elementary  Lessons  in 
Heat*  (1889);  (Descriptivc  General  Chemistry* 
(1899) ;  important  Minerals  and  Rocks*  (1900), 
and  other  textbooks. 

TILLODONTIA,  a  group  of  extinct 
mammals,  chiefly  of  the  North  American  Eocene 
rocks.  They  were  large  plantigrade,  five-toed 
land  animals,  whose  skeleton  presents  charac- 
ters intermediate  between  those  of  Carnivora 
and  Rodentia.  The  brain  is  small  and  slightly 
furrowed.  The  dentition  was  complete  and 
marked  by  large,  rodent-like  incisors.  A  promi- 
nent genus  was  Tillotherium.    See  Rodentia. 

TILLOTSON,  til'ot-son,  John,  English 
prelate,  archbishop  of  Canterbury:  b.  Sowerby, 
Yorkshire,  October  1630;  d.  22  Nov.  1694.  His 
father,  a  strict  Calvinist,  brought  up  his  son  in 
the  same  principles.  He  was  graduated  at  Cam- 
bridge and  elected  a  Fellow  of  Clare  Hall  in 
1651.  In  1666  appeared  his  (Rule  of  Faith,  >  a 
reply  to  a  work  by  John  Sergeant,  an  English 
clergyman,  who  had  become  a  convert  to  the 
Catholic  faith.  In  1670  he  became  prebendary 
of  Canterbury.  When  Charles  II,  in  1672, 
issued  a  declaration  for  liberty  of  conscience 
for  the  purpose  of  favoring  the  Roman  Catho- 
lics, he  preached  strongly  against  it,  but  was, 
nevertheless,  advanced  to  the  deanery  of  Can- 
terbury, and  three  years  after  (1675)  presented 
to  a  prebend  in  Saint  Paul's.    On  the  accom- 
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plishmcnt  of  the  revolution  he  was  taken  into 
favor  !>y  King  William,  and  in  1689  he  was  ap- 
pointed dean  of  Saint  Paul's.  On  the  suspension 
of  Archbishop  Sancroft  as  a  non-juror  he  was 
appointed  to  exercise  the  archi episcopal  juris- 
diction, and  in  1691  accepted  the  archbishopric 
itself.  He  had  previously  formed  an  abortive 
scheme  for  the  comprehension  of  the  Presby- 
terians within  the  Church,  and  had  also  failed 
in  another  design  for  forming  a  new  book  of 
homilies.  When,  therefore,  he  accepted  the 
primacy,  a  large  party  assailed  him  with  great 
animosity.  He  bore  these  attacks  in  silence, 
and  even  prevented  some  prosecutions  for  libel 
against  him,  directed  by  the  Crown.  He  was 
also  charged  with  Sociniauism ;  in  answer  to 
which  he  republished  four  of  his  sermons  on 
the  'Incarnation  and  Divinity  of  Our  Saviour.' 
The  only  class  to  whom  he  did  not  show  a  mild 
and  tolerant  spirit  was  the  Roman  Catholics, 
toward  whom  he  had  a  strong  aversion.  Tillot- 
son's  sermons  were  for  half  a  century  the  most 
popular  of  that  class  of  compositions  in  the 
English  language  but  have  since  fallen  into 
neglect  and  even  discstecm.  In  other  respects 
than  that  of  style  they  are  generally  commended 
for  benignity  of  spirit  rather  than  depth  or 
richness  of  thought.  An  edition  of  his  sermons 
was  published  by  his  chaplain,  Dr.  Ralph 
Barker  (14  vols..  London  16"5--17(H).  Consult 
also  Birch,  Thomas,  'Life1    (London  1752). 

TILLY,  tin  (Kr.  te-ye),  Tohann  Tserklaes, 
Count  of.  bavarian  commander:  b.  Castle  Tilly, 
Brabant,  mar  Belgium,  February  1559;  d. 
lngolstadt,  Bavaria,  M)  April  1(>32.  He  received 
a  strict  Jesuit  education,  but  preferring  life  in 
the  army  he  became  a  >ohlier  of  fortune  in  the 
service  of  Spain,  and  later  in  that  of  Austria, 
after  which  he  attached  himself  permanently  to 
the  Bavarian  arms,  and  under  the  banner  of 
its  kini:.  the  head  of  the  Catholic  League,  en- 
tered upmi  the  Thirty  Years'  War.  His  first 
signal  victory  was  that  of  White  Mountain,  6 
Nov.  loJD,  when  he  defeated  the  Protestants  in 
Bohemia.  He  was  victorious  over  Christian  of 
Brunswick  at  Hochst  (1622)  and  Stadtlohn 
(162J),  thus  gaining  the  title  of  Count  of  the 
Kmpire.  In  1620  he  compelled  Christian  of 
Denmark,  who  had  joined  the  Protestant  forces 
in  Saxony,  U>  retire  into  his  own  domain.  In 
luJO  he  was  made  commander  of  the  Imperial 
aimy  and  in  1631  won  the  famous  battle  of 
Magdeburg  ai:aiiM  (iuMavus  Augustus  of 
Sweden  ami  the  Saxon  Protestants.  In  the  fol- 
lowing SepumV;  the  Bavarian  troops  were, 
bowevir,  completely  routed  by  the  Swedes  at 
Hreileufi  M.  and  in  the  engagement  upon  the 
ri\er  Lech.  April  lo52,  Tilly,  who  had 
been  victorious  in  Mi  battles  in  the  religious 
war-;  «»f  Ch  rmaiiv,  was  mnrtallv  wounded. 
Consult  Kb -pp.  ()..  'Tilly  in  Dreissigjahrigeu 
Kriig'  <S;ut:gart  1^")1):  Villermont,  'Tilly,  ou 
La  tiiurre  «le  trente  ans*  (Toiirnay  185*))  ; 
W  it::*,  h.  K..  *  Mat'dil'iirg.  (iu>tav  Adolf  und 
T:lh  '   •  B.-rlin  1S74). 

TILSIT,  (ii-riuauy,  a  town  in  Last  Prussia. 

.i-  ;b>  ■  iii»1,:i  nee  t>t  'Ik  Menu!  or  Xiemen.  and 
I f :■  T:".  .  'i:  mib  *  in»rlln.i>t  of  K'inigsberg. 
I:-  p:i:  .  j-.i!  '  '.uMinL1*  .lie  the  gxmuasiuin  real- 
-« !.  I.  .  1.::-- I.-. -,  iIum'.si.  barracks,  castle  ruins 
a:.!  -i-  .  I' :  '  iixituiinus.  The  chief  niaim- 
f.ii  :i:i'i  -  au  ii.-n  eastings,  machinery,  paper, 
Si-ap,  gUis-.  «»iL.  snuff,  chemicals,  cloth,  cheese 


and  leather.    The  eel  and  salmon  fishet 
important,  as  well  as  the  large  stock 
At  Tilsit  the  famous  peace  ending  the  - 
French-Prussian  War  was  concluded  (1 
various  concessions,  changes  of  territo 
ernment,  Napoleon  largely  dictating  lire  d 
In  the  early  days  of  the  Kuropcan  War  in 
Tilsit    was    taken    by   the    Russians. 
abandoned.    See  War,  Ei.'roi»f.ax      PoH. 

TILTON,  Theodore,  American  jou 
b.  New  York  2  Oct.  1835 ;  d.  Paris,  Fra- 
May  1907.     He  was  graduated    from  the 
lege  of  the  City  of  New  York  in  1855  an 
came  a  journalist  ou  the  New  York  0&j< 
In    1856   he  joined    the   editorial    star!  ot 
Independent,  and  in  1863  became  its  edit* 
chiet.     In    1871    he   became   an    editor   o: 
Brooklyn   Union,  but   shortly  after  cs 
a  weekly  periodical,  the  Golden  Age,  v 
discontinued  in  1874.  In  1874  he  caused  (pMi 
sternation  in  Plymouth  Church,  Brooklyn 
a  sensation  throughout  the  country,  by  ace 
the  Rev.  Henry  Ward  Beechcr  of  c  rim  in 
timacy  with  his  wife.    The  trial  which  r 
in    the    disagreement    of    the    jury,   covti 
period   of    six    months.     After    1883   he 
abroad.    He  was  the  author  of  several  vi 
of  verse,  *Thc  Sexton's  Talc  and  Other  1% 
( 1867)  ;  Thou  and  V  (1880) ;  'Swabian  S« 
(1882);     <Thc     Chameleon's     Dish1     < 
'1  lean's  Ease*  (18°4) ;  a  novel,  entitled  - 
pest-Tossed*  (1873)  ;  *The  Fading  of  the 
llowcr:  A  Poem*  (1906). 

TIMARU,  a  New  Zealand  town  on  ! 
Island  in  Geraldinc  County,  on  the  east  • 
UK)  miles  by  rail  southwest  of  Churchtuw 
is  an  important  railroad  centre,  being  *it 
at  the  very  junction  of  the  Fairlic  line, 
principal  exports  are  tlour,  wool  and  f 
meats.  Timaru  has  a  fine  harbor.  Pop.  . 
6,424. 

TIMBER   AND   STONE    LAW.     < 

June    1878   Congress    passed    the    Timber 
Stone  Law  which  with  certain  amendaton 
is  now  in  force.    Under  this  law  all  unr 
unappropriated,    non-mineral     survc\ed    ■ 
lands  within   the  public  land  States"  « 
chiefly  valuable  for  the  timber  or  stone 
and  unfit   for  cultivation  at   the   date  «■ 
may  be  sold  at  their  appraised  value  I 
case  less  than  $2.50  per  acre.     One  tm* 
stone  entry  may  be  made   for  not   mote 
160  acres   (a)   by  any  person  who  is  a 
of  the  United  States  or  who  has  dec 
in  tint  ion   t<>  become  such  citizen,  if  L  ^ 
under  21  years  of  age  and  has  not  air 
hausted  his  right  by  reason  of  a  form*! 
cation   for  an  entry  under  this  act  ur  he 
already    acquired    title    to    or    is    not 
under   the  other  public   lands   laws  ai>; 
lands  which   with   the   land    for   which  U 
plies  would  aggregate  more  than  320  i 
(b)   by  an  association  of  such  persons  » 
by  a  corporation  each  of  whose  s>tod 
so  qualified.     Provision  is  made   for  « 
appraisement   of   the  value    of   ihe  I 
stone  on   the   land  in   question   and 
cant   must   make   payment    in    according 
such  appraisal. 

TIMBREL,  a  musical  instrument  i 
scmhling  a  tambourine  (q.v. ),  has  beti 
since  the  earliest  times.     It  is  menbooct- 
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>k  of  the  Old  Testament  (Ex.  xv,  20), 

•ns  to  have  been  known  to  all  ancient 

It  is  also  known  as  the  tabor,  tabret, 

etc.,  and  its  form  varies  from  the- 
laped  drum  of  Egypt  or  the  long  nar- 
lm  of   Provence,   to  the  modern  tam- 

of  Spain. 

BUKTU,  tim-buk'too  (also  spelled 
cton  and  Timbuctoo),  French  Sudan,  a 
?d  trading  station  situated  on  the  great 
:  the  Niger  River,  on  the  southern 
Df  the  Sahara,  in  lat.  16°  43'  N.,  and 
57'  W.  The  city  lies  in  a  desert  region 
ne  miles  from  the  banks  of  the  river, 
feet  above  sea-level.    It  measures  three 

circumference,  and  consists  of  adobe 
without  windows.  In  the  centre  are 
rge  mosques,  and  on  the  northern  out- 
vo  forts.  The  commerce  by  caravans 
he  Sahara  was  formerly  enormous,  is 
isiderable  and  again  increasing,  being 
d  at  $4,000,000  annually.  The  trade  is 
alt,  fabrics,  hardware,  ostrich  feathers 
:otton,  tobacco,  sugar  and  gold.  Recent 
ons  have  disclosed  ancient  Egyptian 
ure  pointing  to  a  prehistoric  founda- 
he  modern  city  was  founded  toward 
of  the  11th  century,  and  became  known 
peans   in    1353.     Owing  to  its   former 

of  access  Timbuktu  was  long  an  ob- 
curiosity  for  travelers.  The  sultan  of 
>  captured  the  city  and  adjacent  ter- 
i  1590,  deposing  the  native  Songhoi 
After  a  time  the  Moroccan  rule  was 
off,  and  various  tribes  controlled  the 
1  the  French  took  possession  of  it  in 
i  telegraph  line  connects  with  Algeria, 
h  militarv  territory  has  its  headquarters 
Pop.  (1917)  about  16,000,  almost  all 
nedans.  Consult  Dubois,  (Timbuctoo, 
sterious)     (1896)  ;    Lady    Lugard,    (A 

Dependency }   (London  1905). 

BY,  Theodore  Ruggles,  American  in- 
b.  Dover,  Dutchess  County,  N.  Y.,  5 
22;  d.  Brooklyn,  N.  Y.,  1909.  He  «was 
itor  from  childhood,"  says  Parton,  and 
vented  the  floating  dry  dock.  Among 
r  inventions  are  those  of  floating  lat- 
f  iron  and  steel  for  coast-defense;  a 
of  sighting  and  firing  heavy  guns  by 
y,  patented  in  1862  at  Washington, 
d  adopted  by  the  United  States  govern- 
ld  now  used  in  all  leading  countries; 
jrican  turbine  wheel ;  the  first  portable 
sr;  the  process  of  printing  terrestrial 
n  colors ;  and  a  process  for  quickly 
coffee.  He  was  the  first  to  advocate 
ern  use  of  iron  in  the  construction  of 
i,  and  his  mo^t  famous  invention  is  the 
?  turret  which  was  first  introduced  in 
*inal    Monitor     (see     Monitor,    The; 

and  Mkrrimac),  and  has  since  been 

in   naval   architecture    throughout    the 

This  invention,  through  official  neglect 

er    failure    to    recognize    and    proclaim 

contribution   to   the   national   defenses 

e   victory    in    "the   battle    upon    which 

he   fate   of   the   Civil    War,"   has  been 

ascribed  to  John  Ericsson  (q.v.), 
gineer  of  the  Monitor.  But  the  true 
)f  the  case  shows  that  as  early  as  1841 
exhibited  at  the  War  Department  a 
nd  plans  of  a  revolving  battery,  to  be 


made  of  iron,  the  idea  of  which  was  suggested 
to  him  when  first  he  observed  the  circular 
form  of  Castle  William  on  Governor's  Island, 
New  York  harbor.  In  1843  he  is  said  to  have 
filed  his  preliminary  specification  of  the  model 
and  plans  in  the  United  States  Patent  Office,  and 
Caleb  Cushing  the  same  year  sent  a  duplicate 
model  to  China.  (See  illustration  under 
Monitor).  The  published  records  of  the 
office  reveal  patent  No.  3,673  sealed  to  Theo- 
dore R.  Timby  of  Cato,  N.  Y.,  in  1844  for  an 
improved  waterwheel,  also  patent  4,845,  10 
Nov.  1846,  for  its  further  improvement,  and 
this  is  recorded  as  expired  in  1861.  On  31  Dec. 
1844  a  patent  was  granted  to  John  Ericsson 
for  propelling  ships.  But  there  is  no  record  of 
the  revolving  floating  or  coastal  battery  by 
either  inventor.  It  is  interesting  to  note,  how- 
ever, that  11  Aug.  1841  a  patent  was  granted 
to  Prosper  Martin  of  Philadelphia,  Pa.,  for 
floating  batteries;  and  11  Oct.  1841  to  Daniel 
Fitzgerald,  New  York,  for  submarine  gun- 
boats. Timby,  from  1851  to  1861,  is  said  to 
have  urged  the  importance  of  the  revolving 
floating  battery  on  Emperor  Napoleon  III. 
Meanwhile,  having  developed  improvements 
in  his  invention,  the  outbreak  of  the  Civil  War 
was  his  opportunity,  and  on  8  July  1862  patents 
Nos.  35,846  and  35,847  were  granted  to  Theo- 
dore R.  Timby  of  Worcester,  Mass.,  for  (a) 
revolving  battery  tower,  (b)  discharging  guns 
in  revolving  tower  by  electricity,  and  (c)  No. 
36,593,  30  Sept.  1862  improved  revolving  bat- 
tery tower.  Incidentally  in  1862-63  he  re- 
ceived patents  for  portable  warming  apparatus ; 
for  mercurial  barometers;  for  solar  time  globe 
and  solar  timepieces.  The  only  records  of 
patents  to  John  Ericsson  around  these  dates 
are  three  in  1863  comprising  (a)  instruments 
for  taking  soundings;  (b)  port-stopper  for 
vessels  of  war;  (c)  operating  gun  carriages. 
Under  his  revolving  battery  tower  and  related 
patents,  Timby  entered  into  an  agreement  with 
the  builders  of  the  Monitor,  including  Ericsson 
as  supervising  engineer,  for  its  use  in  the  con- 
struction of  that  vessel,  and  received  therefor 
$5,000.  He  also  received  $5,000  royalty  for 
each  of  the  two  subsequent  vessels  built  by 
that  company.  Although  this  American  inven- 
tor received  no  compensation  and  no  official 
recognition  of  his  services  to  the  country,  his 
claims  were  not  officially  disputed.  His  invention 
of  the  revolving  turret,  as  well  as  of  the  "Timby 
system*  of  coast-dcfcnsc  adopted  by  many 
nations,  has  been  acknowledged  by  military  and 
naval  authorities  at  home;  the  legislature  of 
New  York  passed  (1890)  a  concurrent  resolu- 
tion declaring  it  to  be  the  "duty  of  Congress 
to  make  such  investigation  ...  as  shall  do 
ample  justice  in  the  premises  and  vindicate  the 
genius  that  contributed  so  largely  in  rescuing 
the  country  from  a  grave  peril  during  the  dark- 
est days  of  its  existence9;  and  influences  were 
brought  to  bear  on  Congress  and  elsewhere  to 
secure  full  acknowledgment  of  his  patent  rights 
and  remuneration  for  his  work  from  the  United 
States  government.  Hills  to  this  end  were 
introduced  in  the  national  Senate  in  1893  by 
the  senators  from  New  York,  l»tit  apparently 
without  result.  An  interesting  applicable  com- 
mentary on  such  conditions  may  be  found  in 
the  report  of  Charles  M.  Keller,  examiner  of 
patents  for  the  year  1844  ( Doc.  No.  78,  p.  507)  : 
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"It  is  a  matter  of  surprise  that  society  at  large 
which  has  been  and  must  continue  to  be  so 
much  l>encfited  by  inventions  and  the  progress 
of  the  useful  arts  should  pay  so  little  atten- 
tion to  this  subject.  The  fruits  of  the  labors 
of  inventors  arc  enjoyed  and  recognized  by  the 
world  at  large,  but  the  authors  of  all  these 
benefits  pass  through  the  world  unnoticed,  and 
in  most  cases  unrewarded.  It  is  to  be  re- 
gretted that  literary  men  do  not  turn  their 
attention  to  the  progress  of  the  useful,  and, 
with  the  pen  of  fancy,  add  ornament  and 
beauty  to  the  solid  edifice.  Mr.  Timby 
received  patents  for  a  mole  and  tower 
system  of  defense  (1880)  ;  a  subterranean  sys- 
tem of  defense  (1881);  and  a  revolving  tower 
and  shield  system  (1884).  In  his  later  years 
he  was  a  resident  of  Brooklyn,  X.  Y.,  where 
he  occupied  himself  with  various  literary  and 
other  avocations,  being  especially  interested  in 
scientific  and  philosophical  pursuits.  Among 
his  writings  is  a  volume  entitled  ( Lighted  Lore 
for  Gentle  Folk'  (1°02),  which  contains  his 
reflections  on  a  variety  of  subjects.  Consult 
New  York  Herald  and  New  York  Evening  Post, 
7  June  1843 ;  Harper's  Monthly.  January 
1863,  pp.  241-248;  ( American  Annual  Cyclo- 
paedia,' 1864,  "Revolving  Turrents,"  pp.  719- 
72$ ;  Todd,  (Xuts  for  Boys  to  Crack  >  (1866). 
p.  166;  Parton,  <The  People's  Book  of 
Biography  —  Lives  of  the  Most  Interesting 
Persons  of  All  Ages  and  Countries,*  containing 
a  sketch  of  Timby  and  an  account  of  his  con- 
nection with  the  Monitor;  King,  "Theodore  R. 
Tinibyw  (in  Successful  Americans,  January 
1002);  American  Shipbuilder,  23  Oct.  1902,  «A 
Half- forgotten  Hero* ;  and  Memorial  of  the 
Patriotic  League  of  the  Revolution  to  the  57th 
Congress,  presented  by  Virginia  Chandler  Tit- 
comb,  1902. 

John*  H.  Clifford, 
C.  Leonard-Stuart, 
Editorial  Staff  of  The  Americana. 

TIME,  that  dimension  of  the  world  which 
we  express  in  terms  of  before  and  after.  Our 
experience  of  time  is  in  general  analogous  with 
our  experiences  of  space  (q.v.).  but  it  has  cer- 
tain important  differences  from  the  latter. 
These  reside  primarily  in  the  fact  that  whereas 
it  is  customary  for  i:s  to  think  only  of  the 
physical  order  of  things  in  spatial  terms,  the 
temporal  sequence  pervades  mind  and  matter 
alike.  For  this  reason  many  philosophers  who 
have  treated  of  space  as-  something  secondary 
and  derived  ha\e  assigned  to  time  a  -very 
fundamental  status.  This  has  been  especially 
the  ca<e  among  such  idealists  as  Berkeley. 
In  Leihnit/s  philosophy  time  appears  as  the 
bat'kgouud,  >o  to  speak,  of  the  pre-established 
harmony  between  the  monads,  while  space  is 
merely  the  confused  perception  of  their  loiri- 
ew\  relations.  Koycc,  like  most  of  the  Abso- 
lutist disciples  of  Hegel,  holds  a  view  of  lime 
which  makes  il  prior  to  all  finite  minds,  form- 
ing their  natural  environment,  as  it  were,  while 
for  the  Absolute  Kxperience  it  is  merely  a 
phase  of  mental  content.  Bcrgson  considers 
time  the  only  true  dimension  of  Being,  when 
this  i<i  perceived  in  the  truest  manner  by  intui- 
tion, while  he  considers  space  as  an  artificial  in- 
tillectualization    of    the    time    process. 

These  views  of  the  nature  of  time  are  op- 
posed  to   those   which   assimilate   it   to    space. 


Kant,  for  example,  makes  time  the  form  oi 
the  internal  sense  and  spaco  the  form  of  the 
external  sense.  The  time  of  the  natural  sriennsi 
has  always  partaken  of  the  nature  of  space 
and  now  partakes  of  this  nature  more  than  ever, 
for  it  is  considered  by  the  advocates  of  the 
theory  of  relativity  (q.v.)  that  a  moving  brdv 
carries  with  it  a  temporal  system  entirely  dif- 
ferent from  that  of  the  world  with  reference 
to  which  it  is  at  rest  and  that  the  true  units 
of  both  time  and  space  are  neither  points  nor 

moments,  but  momentb-in-thc-histoo'-of-a-penu. 
The  grand  problem  in  the  philosophy  of  rime 
consists  in  the  harmonization  of  these  physical 
time  theories  with  the  apparent  differences  be- 
tween time  and  space. 

The  first  step  toward  the  closing  of  this 
breach  is  the  analysis  of  our  experience  of  time, 
This  has  been  done  with  great  care  by  William 
James  (q.v.)  in  his  Principles  of  Psychology.' 
lie  finds  that  within  a  definite,  limited  intern! 
of  duration,  known  as  the  specious  present, 
there  is  a  direct  perception  of  the  temporal  re* 
lations.  After  an  event  has  passed  beyond  the 
specious  present,  it  can  only  enter  into  con- 
sciousness by  reproductive  memory.  As  Jama 
says,  ffThc  object  of  memory  is  only  an  object 
imagined  in  the  past  to  which  the  emotion  of 
belief  adheres.9  One  might  add  in  the  same 
way  that  our  cognition  of  the  future  is  only 
cognition  by  anticipation  and  that  the  object 
of  anticipation  is  only  an  object  imagined  m 
the  future  to  which  the  emotion  of  belief 
adheres. 

Wc  thus  see  from  James*  account  that  our 
temporal  experience  is  divided  into  three  quafi- 
tatively  distinct  intervals:  the  remembered 
past,  the  perceived  specious  present  and  the 
anticipated  future.  By  means  of  this  tripartite 
division,  we  are  able  to  orient  our  present 
selves  in  the  temporal  stream  of  our  own  ex- 
perience. However,  we  do  not  merely  hare  at 
our  disposal  the  temporal  order  generated  by 
our  present  experience,  but  the  memory  of  the 
temporal  orders  of  past  experiences,  and  me 
expectation  of  the  temporal  orders  of  future 
experiences.  These  temporal  orders  are  them- 
selves subject  to  a  correlation  and  a  temporal 
arrangement,  for  two  temporal  orders  not  too 
remote  from  one  another  will  possess  in 
mon  certain  items  by  which  they  may  be 
pared  and  the  order  of  their  specious 
be  determined.  As  a  consequence,  it  is 
sible  to  construct  a  secondary  temporal  order 
of  the  immediately  given  temporal  orders  of 
our  experience  and  it  results  directly  from  mil 
that  we  can  construct  a  temporal  arrangement 
of  our  specious  presents  and  their  content! 
Wc  thus  see  how  it  is  possible  for  time  m 
have  its  roots  in  experience  and  yet  to  be  • 
dimension  in  which  experiences  and  their  " 
tents  are  arranged. 

Now,  it  has  been  shown  in   the  artid 
space  that   the  ease  with   which   space 
i^ocs  scientific  manipulation  is  due  to  the  rati 
that  the  space  of  science  is  a  construction  fi 
the   spatial    data   of  our  experience  wl 
largely  determined  by  considerations  of 
title  convenience.    As  we  have   just   seen* 
tact  that  experiences  arc  arranged  in  time 
not  prevent  the  stuff  from  which  time  is 
from   being  of  the  nature  of 
There  is  consequently  no  obstacle  to  a 
ment   of   this  material   in    a   manner 
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el  to  the  physical  treatment  of  space,  or 
e  combination  of  time-data  with  space- 
and  other  empirical  data  into  a  single 
rse  which  is  not  separable  into  purely 
1  and  purely  temporal  dimensions,  as  in 
ise  of  the  theory  of  relativity.  Of  course, 
me  of  science,  like  the  space  of  science, 

construction  which  is  largely  arbitrary 
o  in  a  sense  a  fiction,  but  there  is  reason 
ieve  that  the  time  of  the  unscientific  man. 
;rgson  himself,  owes  its  homogeneity,  its 
e,  definite  direction  of  flow,  its  continuity, 
>re  or  less  unconscious  acts  of  construc- 
rhich  differ  in  degree,  not  in  nature,  from 

of  the  scientist.  There  is  no  reason  to 
e  that  our  time  data,  taken  raw,  un- 
ed,  unschematized,  indicate  of  themselves 
atfe  series  into  which  all  events  fit  in  a 
tc  order;  indeed,  there  is  good  reason  to 
c  that  the  laws  which  we  unquestioningly 
ate  with  time  are  outlined  only  in  the 
st  way  in  our  definite  temporal  experi- 

fore    leaving    the    subject    of    the    phi- 

ly    of    time,    a    word    or    two    must    be 

concerning     the     Zenonian      paradoxes. 

:    have    to    do    with    the    flying    arrow, 

cannot  remain  where  it  is,  nor  be 
;  it  is  not,  and  with  Archiles,  who, 
h  the  swiftest  of  men,  cannot  catch  up 
the  slow  tortoise  except  by  occupying  an 
y  of  positions,  and  with  other  similar 
rs.  In  fact,  though  these  paradoxes  seem 
al  with  space  and  time,  they  deal  with 
properties  of  infinite  assemblages  (see 
4BLAGES,  General  Theory  of)  and  dense 

and  were  in  truth  unanswerable  until 
ecent  thoroughgoing  mathematical  treat- 
of  these  matters,  though  they  have  now 
completely  solved.  (For  a  more  detailed 
lent  of  these  paradoxes  see  Zeno  of  Elea). 
it  is  only  necessary  to  state  that  Bergson 
cenly  regards  these  difficulties  as  insur- 
table  on  an  intellectualistic  view  of  time 
hat  James  turns  them  to  use  in  proving 
leory  that  time  is  discontinuous. 
bliography. — Bergson,  H.,  (Timc  and  Free 

(trans.  London  1910) ;  Boodin,  J.  E., 
;  and  Reality)  (New  York  1904)  ;  James, 
[  Principles  of  Psychology  >  (New  York 
;  Robb,  A.  A.,  (A  Theory  of  Time  and 
>  (Cambridge  1914);  Royce,  J.,  <The 
d  and  the  Individual }  (New  York  1900- 
Russell,  B.  A.  W.,  (Our  Knowledge  of 
External  World  as  a  Field  for  Scientific 
3d  in  Philosophy  >    (Chicago  1914). 

[ME,  Measurement  of.  All  our  meas- 
3f  time  depend  primarily  upon  the  motion 
e  earth  upon  its  axis  and  around  the  sun. 
irst  motion  enables  us  to  count  off  the  suc- 
fe  days;  the  other  the  successive  years, 
neasurement  of  time  thus  becomes  a  most 
tant  branch  of  practical  astronomy  in 
flairs  of  men.  It  falls  into  two  distinct 
:s,  the  determination  of  the  years  and  that 
e  days  or  fractions  of  a  day.  Other  units 
tie  than  this  may  be  regarded  as  subsidiary, 
iries  are  determined  by  the  count  of  years; 
s  and  months  by  a  count  of  days;  hours, 
tes  and  seconds  by  dividing  the  day  into 
ions. 

he  primary  object  of  a  measure  of  time  is 
xprcssion  or  determination  of  the  moment 


or  date  of  any  event.  This  is  expressed  by  the 
period  of  time  elapsed  since  some  standard 
moment  or  epoch.  Long  intervals,  expressed  in 
years,  are  measured  from  some  great  epoch, 
chosen  by  a  nation  —  in  all  Christian  nations 
the  birth  of  Christ  is  taken  for  this  purpose. 
The  general  subject  of  measuring  or  expressing 
long  intervals  of  time  is  treated  in  our  article 
Chronology  (q.v.).  The  present  article  deals 
mainly  with  fractions  of  a  day,  or  with  what 
is  commonly  called  the  "time  of  day." 

To  express  the  time  of  day  we  must  have 
a  moment  at  which  we  consider  the  day  to  be- 
gin and  from  which  we  count  the  hours  and 
minutes.  The  natural  moment  for  this  purpose 
is  that  when  the  spn  crosses  the  meridian,  be- 
cause it  can  be  more  easily  observed  than  any 
other  phenomenon  growing  out  of  the  earth's 
rotation.  This  moment  is  actually  taken  as 
the  beginning  of  the  day  by  astronomers  on 
shore  and,  to  a  large  extent,  by  navigators  at 
sea.  The  latter  usage  grew  out  of  the  fact  that 
at  noon  the  navigator  determines  the  latitude 
of  his  ship.  But,  to  express  the  moment  of  an 
event,  navigators  are  now  beginning  to  count 
from  midnight,  as  landsmen  habitually  do.  The 
Jews  formerly  considered  the  day  to  begin  at 
sunset  and  the  practice  in  ancient  times  was  to 
divide  the  24  hours  into  two  parts,  the  day  and 
the  night.  Each  of  these  parts  was  divided  into 
12  hours.  Thus  men  had  the  first,  second  and 
third  hour  of  the  night,  etc.,  and  the  corre- 
sponding hours  of  the  day,  as  we  see  in  the 
Bible.  Owing  to  the  inequality  in  the  length 
of  the  day  at  different  seasons  of  the  year,  the 
hours  thus  employed  were  of  unequal  length. 
In  an  age  when  the  modern  clock  was  unknown 
and  there  was  no  accurate  instrument  for,  meas- 
uring time  in  universal  use,  this  inequality  was 
of  little  importance.  But  when  an  accurate 
measure  was  once  obtained,  a  more  uniform 
measure  of  the  hours  became  necessary.  For 
obvious  reasons  midnight  became  the  most  con- 
venient time  to  begin  the  day  of  24  hours. 
Thus  arose  the  system  of  setting  the  clocks 
at  12  when  the  sun  crosses  the  meridian,  be- 
ginning a  new  day  12  hours  later  when  the 
clock  marks  midnight  and  dividing  the  hours 
into  a.m.  and  p.m.  This  system  was  adopted 
without  change  until  the  introduction  of  rail- 
ways showed  its  defects  and  made  a  slight 
modification  necessary. 

The  first  inconvenience  felt  from  the  system 
arose  from  the  fact  that  the  intervals  between 
successive  noons,  as  indicated  by  the  passage 
of  the  sun  across  the  meridian,  are  not  equal. 
To  show  the  nature  and  effect  of  the  inequality, 
let  us  suppose  a  perfect  clock  so  regulated  as  to 
go  always  at  the  same  rate  and  to  be  set  at  noon 
on  1  January  of  any  year  at  the  moment  when 
the  sun  crosses  the  meridian  and  to  be  so  ex- 
actly regulated  as  to  again  show  noon  on  1  Jan- 
uary of  the  year  following1.  It  will  be  found 
that,  during  the  month  of  January,  the  clock 
will  continually  gain  on  the  sun  at  a  rate  of  28 
seconds  a  day  at  the  beginning  of  the  month, 
which  rate  will  continually  diminish  to  eight 
seconds  at  the  end  of  the  month  and  will  change 
to  a  losing  rate  about  the  middle  of  February. 
The  effect  of  the  accumulation  will  be  that,  at 
the  latter  date,  the  clock  will  be  found  to  be 
more  than  10  minutes  ahead  of  noon  when  the 
sun  crosses  the  meridian.    Then  it  will  begin 
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to  fall  hack  for  several  months  until,  in  May, 
it  will  Ik.-  seven  minutes  slower  than  the  sun. 
Then  it  will  forge  ahead  again  and  again  fall 
behind  until,  when  January  again  comes  around, 
it  will  once  more  coincide  with  the  sun. 

This  inequality  between  the  moments  of  the 
sun's  succrssivc  transits  over  the  meridian  is 
due  to  two  causes;  the  obliquity  of  the  ecliptic 
and  the  eccentricity  of  the  earth's  orhit.  If,  in- 
stead of  using  the  sun,  we  measured  time  by 
the  apparent  diurnal  motion  of  the  stars,  no 
inequality  would  l>c  noticeable.  The  effect  of 
the  eccentricity  is  that  the  sun  seems  to  move 
forward  among  the  stars  more  rapidly  in  the 
winter  months  than  in  those  of  summer.  And 
the  effect  of  the  obliquity  of  the  ecliptic  is  a 
still  larger  inequality,  going  through  its  cycle 
of  changes  twice  in  a  year. 

So  long  as  an  error  of  modem  fractions 
of  an  hour  was  of  no  importance,  people  in  gen- 
eral had  no  occasion  to  trouble  themselves  with 
this  inequality;  but  when  time  had  to  be  meas- 
ured to  a  minute,  it  became  intolerable,  and  the 
system  of  mean  time  had  to  be  introduced. 
The  latter  is  defined  by  the  going  of  a  perfect 
clock  in  the  manner  already  supposed,  and  so 
set  that,  in  the  average  of  the  whole  year,  it 
shall  be  as  much  ahead  of  the  sun  as  behind  it. 
The  greatest  difference  between  the  clock  and 
the  sun  will  then  be  about  16  minutes,  which 
difference  occurs  in  one  direction  early  in 
November,  and  in  the  other  aluut  the  middle  of 
Kebruary.  The  difference  is  called  the  equation 
of  time  and  is  given  for  each  day  in  the  house- 
hold almanac,  thus  enabling  the  household  clock 
to  be  set  by  the  sun.  Some  such  system  as  this 
is  now  used  in  all  civilized  countries  where  ex- 
act time  is  of  importance. 

Besides  true  solar  time  and  mean  solar  time, 
a  species  01"  time  of  great  importance  to  the 
astronomer  is  sidereal  time.  Sidereal  time  is 
measured  by  the  stars,  or  rather  by  the  daily 
motion  of  that  point  in  the  equator  from 
which  the  true  right  ascension  of  the  stars  is 
reckoned,  called  the  vernal  equinox.  Two  suc- 
cessive upper  transits  of  the  vernal  equinox 
over  the  same  meridian  determine  a  sidereal 
day,  which  is  nearly  3  minutes  and  36  seconds 
shorter  than  a  mean  solar  day,  but  divided,  like 
it.  into  24  hours.  About  21  March  arc  sidereal 
and  mean  times  agree;  the  former  gains  on  the 
latter  an  entire  day  in  the  year.  The  sidereal 
day  commence*  at  the  instant  the  vernal  equinox 
makes  it>  upper  transit,  and,  therefore,  changes 
in  12  months  through  the  entire  24  hours.  The 
hour>  are  counted  from  0  to  24. 

Time  may  be  determined  by  observations 
on  the  >un  or  stars  with  a  sextant,  or  an  altazi- 
muth for  rough  puipo-e^,  or  with  a  transit 
adjust'  d  to  the  meridian,  for  refined  work. 
With  the  last  iiiMninunt  a  chronograph  is  fre- 
quently u-ed  for  recording  the  observations 
The  tele-cope  usually  has  from  5  to  11  equi- 
distant line^  ruled  on  glas-  (or  spider  line-), 
which  aie  placid  in  the  common  focus  of  ih« 
e\e  pb  c e  and  object  glass,  the  cetitie  line  being 
.idju«:id  t«»  the  optical  axis  of  the  tele-cope  and 
-I  i  in  the  meridian.  When  n-adv  lor  ohscix.i 
rion-.  tin-  ub-ir\er  -els  the  tele-cop',  at  the 
I>n»pel  .if. ij«  'n  ob-iivi  the  p.is-ai/.e  ol  the  star 
,uii'—  ihi  me:idi.tu..ird  ncnU  on  tin  chroim- 
L-iaph  :!)■  !i.»n-:t  n\ei  i  ach  bin  bv  interrupting 
the   *.  i: v  uil   with   .m   nh-«r\ing   key  held   in   the 


hand  and  electrically  connected  with 
nograph,  on  which  a  break-circuit  ch     ■ 
is  making  a  continuous   record.     The  (»i 
graph  sheet  is  read  by  means  of  a  scale. 

A    relation   which   was    of   little   una* 
importance   in    former   generations.  1       \ 
became  very  important  when  railway*  i> 
run,  was  that  of  the  relation  of  time  to  - 
tude.     We   readily   see   that,   as   the  eat 
\olvcs,   the   various   meridians    on   it* 
are  brought  into  line  with  the  sun.    Am 
of  conceiving  the  case  is  to  think  of 
continually  traveling  around  the  earth  fr 
to  west.    The  rate  of  motion  is  one  hi 
every  15  degrees  of  longitude.    \\1 
noon  is  true  of  any  other  hour  u* 
Any   such   hour  is   about    three 
ing  the  continent   from  the  A 
San  Francisco.    The  result  of  » 
passenger  with  a  good  watch  t~--« 
he  will  find  his  watch  contin 
time  at  the  places  he  reac     •.     • 
opposite  effect  is  produced  m^en        L 
Before  1883  this  relation  of 
tive  of   endless  confusion   on    . 
where.      Conductors    could    not    *--. 
their   watches   every  minute   as 
east  or  west,  and  thus  every  r&s 
adopt  some  meridian  as  that  by  « 
its    time.      There    were,    thereto 
many   meridians   as   railroads,    i      i 
frequently  missed  their  trains 
what  time  to  go  by. 

In    1883   was  introduced   <        i 
system,  which  is  now  used  ovw  . 
tire  country,  and  is  rapidly  being  i»ui 
l\u rope.     This  system  consists  in  dY 
country  into  zones  by  meridians  of  lot 
degrees,  or  one  hour  apart.    The  cent 
iaus  of  the  zones  used  in  the  United  ! 
Canada  are  those  of  60  degrees  west  »■ 
wich,  75  degrees,  90  degrees,   105  d 
120  degrees,  known  respectively  as  i     . 
Atlantic,  Kastern,  Central  Mountain  and  j 
time.     The   lines  dividing  one   zone   f 
next  are  arranged,  as  nearly  as  convex 
run    about    midway   between    these 
Within  each  zone  one  and  the 
used. 

The  result  of  this  system  is  tl 
a  traveler  journeys  only  within  a  «i 
finds  the  time  to  be  everywhere  the 
when  he  crosses  the  line  from  one  ««» 
next,  the  time  suddenly  changes  bv 
In  traveling  from  Xew  York  to  S; 
he  crosses  three  of  the  zone  1  •«* 

arriving    at   his    destination,    tl 
three  hours  slower  than  in  N< 

It  should  be  carefully  understood 
system  of  expressing  time,  wh     i 
throughout  almost  our  entire  c, 
actually  tised  is  not   the   true   t***«- 
mdicated  by   the   sun,   except   < 
meridians.     It   does  not  con  « 

mi    miiim  t,  as  given  in  the  a... 
way  poitits,  Cincinnati,   for  e^« 
u-ed  is  necessarily  in  error  by  , 
hour  in  one  direction  or  the  Othc. 
cmivenience   thus  arising  is  very 
-•'liien'l.v,  if  any  one  determines 
p.i'-a-je  -«f  the  sun  across  the  me. 
comet  it  according  to  his  U 
-taudard  meridian,  in  order  U*  ^ 


lav 
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ard  time.  The  inconvenience  thus  arising  is 
very  small  compared  with  the  advantages  of  the 
uniformity  to  which  the  system  gives  rise. 

Similar  systems  are  in  use  in  all  European 
countries  except  Ireland,  Holland,  Russia  and 
Greece,  which  retain  the  time  of  their  capitals, 
except  in  the  case  of  the  Russian  railroads, 
which  take  their  time  from  Pulkova.  All  other 
European  countries  take  their  time  from  merid- 
ians differing  by  an  integral  multiple  of  15°  or 
7l/2°  from  that  of  Greenwich.  This  is  in  accord- 
ance with  the  method  of  reckoning  time  for  in- 
ternational purposes,  agreed  to  by  the  Interna- 
tional Conference  held  at  Washington,  D.  C, 
in  1883.  Universal  time  is  reckoned  from  mean 
noon,  the  day  commencing  at  midnight,  and  di- 
vided into  24  (instead  of  into  two  portions  of 
12)  hours  each.  Local  time  will  still  be  used 
for  local  purposes;  but  the  method  of  fixing  it 
will  be  changed.  Since  the  earth  is  divided  into 
360°  and  the  day  in  24  hours  every  15°  will 
represent  the  difference  of  an  hour  in  time.  If 
the  earth  be  divided  into  24  equal  parts,  at  every 
15th  meridian,  and  if  the  local  mean  noon  of 
such  meridians  be  adopted  as  the  standard  noon 
of  all  places  754°  each  side  of  it,  it  will  follow 
that  when  it  is  noon  at  Greenwich  and  at  all 
places  within  7l/2°  of  Greenwich,  it  will  be  11 
o'clock  by  local  (but  "still  noon  by  universal) 
time  for  all  places  between  7l/t°  and  22j4°  west 
of  Greenwicn,  and  13  o'clock  by  local  (but  still 
noon  by  universal)  time  for  all  places  between 
7l/2°  and  22l/2°  east  of  Greenwich,  and  so  on 
throughout  the  world.  Universal  time  will  be  the 
same  universally,  and  local  time  will  differ  from 
it  only  by  even  hours,  instead  of  by  the  various 
odd  minutes  by  which  local  standards  differ 
from  each  other  at  the  present  time;  while  in 
no  case  will  the  difference  between  standard 
noon  and  absolute  noon  at  any  place  exceed  half 
an  hour,  since  a  difference  of  7x/i  degrees  of 
longitude  equals  a  difference  of  half  an  hour 
in  time. 

Time  Signals.—  Many  observatories  send 
out  time  signals  either  daily,  hourly  or  some- 
times continuously  every  second,  or  every  other 
second,  to  various  parts  of  the  country  for  the 
purpose  of  giving  accurate  time  to  all  sorts  of 
industries.  They  are  sent  out  over  the  tele- 
graph lines,  the  wires  being  permanently  run 
into  the  observatories  for  the  purpose,  and  the 
signals  are  generally  sent  automatically  by  a 
distributing  clock  which  is  kept  as  near  the 
exact  time  as  possible.  An  electric  current 
passes  through  the  clock  and  is  broken  or  closed 
regularly  by  a  toothed  wheel  on  the  second 
hand  arbor  of  the  clock.  Perhaps  the  best 
known  set  of  time  signals  is  that  sent  out  by 
the  Naval  Observatory  at  Washington.  It  is  as 
follows:  three  or  four  minutes  before  noon, 
whenever  the  telegraph  companies  switch  in  the 
loops  to  the  observatory,  the  clock  begins  to 
send  out  make-circuit  signals  every  second  over 
the  various  lines,  the  minutes  being  indicated 
by  leaving  out  the  seconds  55,  56,  57,  58  and  59 
in  each,  and  the  half  minutes  by  leaving  out  the 
29th  second  of  each.  The  click  following  such 
a  one-second  gap  then  always  indicates  the  be- 
ginning of  a  half-minute  and  the  first  following 
a  gap  of  five  seconds  indicates  the  beginning  of 
a  minute,  except  at  the  exact  noon.  Just  before 
this  there  is  a  gap  of  10  seconds,  and  then  ex- 
actly  at  noon   the  circuit   closes  and   remains 


closed  for  just  a  whole  second,  the  beginning  of 
the  marks  indicating  exact  noon.  The  closing  for 
a  whole  second  is  in  order  to  make  sure  that 
that  particular  mark  goes  through  all  the  tele- 
graph lines,  for  this  particular  signal  is  made 
to  do  a  great  many  things  at  different  places, 
such  as  the  dropping  of  time  balls,  and  it  is 
more  important  that  this  particular  second  be 
distinctly  sent  than  any  of  the  others.  After 
the  break  at  the  close  of  the  noon  signal  the 
telegraph  companies  quickly  switch  out  the  loops 
to  the  observatory,  and  the  lines  immediately 
resume  their  normal  work.  In  the  city  of 
Washington  this  particular  noon  signal  drops 
a  time  ball  on  the  top  of  the  State,  War  and 
Navy  Department  Building,  and  it  also  auto- 
matically corrects,  by  setting  forward  or  back 
exactly  to  0  hours  0  minutes  0  seconds,  all  the 
clocks  in  the  department  buildings  of  the  gov- 
ernment, no  matter  how  much  they  may  have 
gained  or  lost  since  the  preceding  noon. 

In  recent  years  an  artifical  regulation  of 
time  consists  in  arbitrarily  setting  forward  all 
public  clocks  by  the  amount  of  one  hour  on  the 
first  of  May  of  each  year,  tjie  hour  being  again 
dropped  in  the  month  of  October.  The  principal 
advantage  of  this  proceeding  is  that  during  the 
summer  months  the  time  of  artificial  lighting 
is  lessened,  with  a  consequent  large  aggregate 
saving  in  expenditure.  Up  to  the  year  1916, 
this  regulation  had  been  adopted  in  England, 
Germany,  France,  Austria,  Holland,  Denmark, 
Norway,  Italy  and  Portugal.  It  was  adopted  as 
a  war  measure  in  the  United  States  in  1918-19, 
but  was  repealed  in  the  latter  year. 

TIMGAD,  Algeria,  the  ancient  Roman  city 
Thamugadi,  in  the  department  of  Constantine. 
near  Lambeze,  about  25  miles  southeast  of 
Batna  on  the  Philippeville-Biskra  Railroad,  is 
approached  through  a  valley  bounded  by  the 
Aures  Mountains  and  stands  on  the  northern 
fringe  of  the  African  Desert.  It  was  a  forti- 
fied frontier  town  at  the  junction  of  six  roads, 
and  was  founded  in  100  a.d.  by  Lucius  Munatius 
Gallus.  It  flourished  for  three  centuries  and 
then  underwent  various  vicissitudes,  owing  to 
native  insurrections  and  the  incursions  of  the 
Vandals,  in  535  being  partially  destroyed.  Four 
years  later,  under  the  Byzantine  general  Solo- 
mon, it  was  restored  and  had  another  period 
of  prosperity  until  the  Arab  invasion  of  646, 
when  the  Christian  governor,  Gregory  of  Tim- 
gad,  was  defeated  and  killed,  the  town  being 
subsequently  abandoned,  falling  into  ruins  and 
gradually  becoming  buried  beneath  the  desert 
sands.  Recent  excavations  undertaken  by  the 
French  government  have  revealed  ruins,  which 
for  beauty,  architecture  and  magnificent  extent 
have  gained  for  Timgad  the  title  of  the  aAfri- 
can  Pompeii.0  Nearly  the  whole  of  the  city 
has  been  laid  bare  (see  illustrations)  and  ex- 
hibits the  usual  Roman  platting,  two  main 
streets,  the  Decumanus  Maximus  extending  east 
and  west  and  the  Cardo  Maximus  intersecting 
at  right  angles,  upon  and  around  which  the 
city  was  built.  The  principal  buildings  are  on 
the  main  streets  and  among  the  prominent  civic 
features  are  the  magnificent  triumphal  arch  of 
Trajan,  the  Forum  (sealing  3,500),  with  the 
theatre,  basilica,  library  and  other  buildings 
surrounding  it,  the  temple  of  Jupiter  Capi- 
tolinus,  statues  of  the  Roman  emperors,  a 
Byzantine  fort,  the  Christian  basilica  and  ca- 
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thedral   erected   by   GftgCfly,    the   governor   al- 
ready  mentioned,   houses    Mid 
and    MIWIII.    tin  i  ii;. .■    .lil.I    btrina.'.     The    arch 

of  Traian,   tlie   htll    Roman   .  ..iisinictinn  of 
its  kind  in   northern   Africa  and   tlu    d 
■  lira   of  Timgad,  bears  an  in  ■ 
toa  ir.iii.'UiU'd  reads: 

"Th*  Em[*njr  C«wr  N«rv»  Trmwn  A<w«siu»  G«ni»- 
'-■.■■  .  I 

Iributir,  thmc  liswi  timjul.  f.lher  o(  hu  piuulry,  loundwi 

■ 
of    the    thirf    Augustus    Ui|i..ii,    Lntwi    Muiutius    Irtllus 

boot  tea  i'.'-'-1  iiT;rj'  iW  antra)  n 

I'll,-  rnigraahie  wealth  "(  ihc  city  is  con- 
siderable, including  insc riptions  to  early  Chris- 
tknt,  ■towing  thai  ibey  were  peiaeoated  mid 
underwent  martyrdom,  while  others  bear  such 
hiMurieal  names  as  Novalus,  a  member  of  the 
Council  of   Carthage  in  258:    Scxtus  in  320: 

b'.iiislinius.   opponent    nl    ( iiuidciilni'    ihr    I  >"it.i- 
:  i  1.   .Mill    Secundum,   bishop  of    '■■ 

.     II .H.     in     l.-U       Consult    Ballu,    A,. 

M.nide    ElluattC   de   Timyad'    (Paris   1911). 

TIMOLEON,  ti-rmVb-on.  Grecian  com- 
maniler  and  liberatoi  of  Sicily;  b.  Corinth, 
about  400  to  395  B.C.;  d.  Syracuse,  337  B.C  He 
m  accused  of  having  caused  the  death  of  his 
brother,  Timophancs,  the  head  of  llic  state. 
and  is  laid  to  have  exiled  himself  from  Corinth 
for  20  years  in  consequence.  Little  is  known 
I  lh«  service  of  the 
:!v  in  ihc  effort  to  expel  their 
Carthaginian  invaders,  an  underakw 

with   ragnal   success.     In   343   he   drove 
[til  from  Syracuse  and  in  339,   I 

J 2,000  men.  met  and  conquered  a  force  of  70.000 
imam  and  allies  under  Hasdrnhal  and 
Ihmilcar,  at  the  Crimissits.  Thereafter  he  se- 
cured a  treaty  by  which  the  Carthaginians  were 
confined  to  the  territory  east  of  the  Halycus. 
In   the  cities   thus   freed   from  their  enemy,  he 


ih,: 


tcttse  he  not  only  restored  and' 
but  gave  its  ritiiens  a  new  and  yet  more  liberal 
Consult   Plutarch's   'Lives.1 


TIMON,  li'mun.   Athenian  misanthrope:   h. 
near   Athens.    He  flourished  in   the  later  pan 

of   the  Slh  century  ti.c,  and   the  ingratitude  of 
bis  friend*  to  jpeady  entbitMrtd'  firm  that  he 
into    ir.litw.de.     His    name    hal 
■;il  as  descriptive  of  a  misanthrope,     lie 
formed   the   subject   of   :•    famniis   dialuauc   by 
■  I  his  story  if  familiar  through  Shake- 
larjedy. 
TIMON   OF  ATHENS.     Very  little  has 
vet    been    discovered    concerning     'Timon    of 
Athens.1     There    is    no    record    of    anv    early 
performance    or    any    edition    other    than     the 
strangely  imperfect  one  in  the  folio  of   1623. 
On  the  evidence  of  style  the  play  is  dated  about 
1607  and  thus  referred  to  the  same  period  as 
the    three    other    tragedies    with   which    It    In 
most   in   common,    'Ring   Lear,1    'Antony   and 
■  :'     and     Tnriotanm  .»      It    is    generally 
thai   the   best   parts   of   Timon   jit.     not 
;.  ikeapeaie'l  bin  tmni  be  counted  among 
bis   Inchest   achievements   in   poetry —"poetry,* 
as  a  re  1 1 
'Lear,'    perhaps    b 
rertainlv   in  paihos  of   situation,   lilt    Ml 

■    In  ihr  sheer  force 

of  that  emotion  which,  in  different   forms,  is 


1:: 


1 1  mo  si    i: 

At!  thai 
.   'a  man  of  penitu,  a  «ki7W 
.     _.r   the   Mage,   and    of    a   marlord   per- 
sonality.*   The  best   supported   m<nirr 

<  thing  over  half  the  play  i*  by  Sbakc- 
speare  and  the  rest  the  BnimelntreDl  irMincri 
of  an  unknown  reviser.  Fleay  tlioujjhl  that  the 
Sbakeanearean  fragment  wm  hastily  exsaaded 
in  1623  for  the  express  purpose  of  tnaknat  a 
BBC  reused  ti  tie 
decision  lo  remove  'Trr.iilns  and  Cressida'  truw 
the  number  of  tragedies.  One  of  the  vserm 
is  certainly  the  brief  account  of  Timon  m 
I'luiirrh's  'Life  of  Mark  Antony.'  aaeaee 
Shakespeare   derived   moil  of    bis    rr.atrrral  fee 

Ai iv  and  Cleopatra.'    This  may  hair  leea 

supplemented    by   a   similar,    hut 
narrative    in    Painter's    'Palace    c 
The   introduction   of    incidents    n 
either  of  the  foregoing  work*  sesrmi  u»  etai> 
lish  the  use  also  of  an  a  Tuouc 

play  (a  comedy1),  and  perhaps  of  Lucian's  ,4a- 
Ttmoo.  There  are  yet  unsolved  dnV 
culties  about  explaining  how  ih«  la«  two  wtiv 
nigs  became  known  to  Shakespeare,  for  1' 
Timon  comedy  seems  neither  to  base  b 
printed  in  Shakespeare's  day  nof  to  ha-.r  I 
acted  in  1 

in   Knj:lish.    In  1678  tl 
tion   dramatist,   Thomas   Shadwell,  (■__ 
;i    revision  of    'Timon  of   Athens,'    i 
he  boasted.  "I  have  made  it  into  a     * 
claim  may  be  allowed,  for  Shailwel 
reasonable    success   and    tor  I 

live   proof   thai    'Timon   of   Athena'    h 

been  acted  pri 

by   Richard  Cumberland  in   1768.  wu  acted  h 

Gar  rick  in  1771.   Cumberland  omitied  larrr  j> 

tions   of   the  original,   added   the    rluraner  ■ 

Evanthe,   Tii 

of   her   lover.    Aicibiades.   a 

the  gloom  of  the  play's  close.  This  piece  a 

failure.      Horace    Walpole    remarked    var 

cally   that   Cumberland's   alter..- 

vclloustv  well  done,  tor  he  has  caught  the  a 

■ 
I  think  it  is  full  as  bad  a  play  at  ft  v 
he  corrected  it,'    The  best  recent  itiai 
'Timon  of  Athens1   is 
Authorship  of  Timon  of   Athens,' 
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shell.  Horses,  ponies  and  cattle  are 
id  a  few  exported.  There  is  consider- 
leral  wealth,  but  it  has  not  been  de- 
The  people  are  mainly  Papuan,  with 
,  Polynesian  and  Negrito  mixture,  with 
!hinese,  who  control  the  trade.  Many 
ople  are  savage,  being  classed  as  <(head- 

The  island  politically  is  divided  be- 
jrtugal  and  Holland,  the  northern  part 
quare    miles)    being    Portuguese,    the 

part  (5,120  square  miles),  Dutch, 
ision  was  first  made  by  treaty  in  1859, 
boundaries  and  relationship  of  the  two 
i  more  exactly  defined  by  another  treaty 

In  1908  another  treaty  was  ratified 
te  territory  exchanged  between  these 
ents.  The  Dutch  capital  is  Kupang 
>p.),  the  Portuguese  Di Hi  (3,000  pop.), 
tuguese  population  of  the  island  (1915) 
,000;  the  Dutch  between  200,000  and 
but  only  a  few  hundred  of  these  are 
is. 

ORLAUT,  te-mor'lowt,  also  called 
ji,  a  group  of  islands  of  the  Malay 
ago,  lying  about  300  miles  east  by  north 
r  Island  and  150  miles  west  by  south  of 

Islands,  all  being  southwest  of   New 

The  group  consists  of  Yamdena  (or 
it),  1,151  square  miles  in  area,  gelaru, 
brdat,  Molu  and  Maro  and  a  number 

uninhabited  islands,  with  a  total  area 
2,000  square  miles.    The  larger  islands 

the  maximum  elevation  being  820  feet ; 
rs  arc  low  and  flat,  of  coral  formation, 
are  is  carried  on  in  a  primitive  fash- 
le  cattle  are  raised;  turtle  fishing  is  an 

of  some  importance,  and  turtle  and 
are  exported.  The  population  is  esti- 
t  20,000,  mostly  Papuans. 

OTHEUS,  Athenian  general :  b.  about 
>f  the  5th  century ;  d.  Chalcis  in  Eubcea, 
4  B.C.  In  378  he  was  made  commander 
!eet  sent  out  by  the  Athenian  Con  fed- 
gain  the  alliance  of  the  Peloponnesian 
id  of  those  along  the  coast  of  Laco- 
defeated  a  Spartan  fleet  in  375.  Peace 
>een  declared  with  Sparta,  he  was  re- 
>  Athens.  In  372,  having  been  sent  to 
t  of  Asia  Minor  to  aid  the  satrap  of 
he  secured  the  island  of  Sambs,  and  by 
her  acquisition  of  Sestus  and  Crithote 
:or  Athens  the  control  of  the  Helles- 
n  356  he  was  appointed,  with  Chares 
crates,  to  the  command  of  an  expedition 
Byzantium,  but,  refusing  to  engage  in  a 
.  what  he  deemed  an  unpropitious  mo- 
;  was  accused  by  Chares  of  causing  the 
i  defeat,  and  was  deposed  from  power. 

OTHEUS,  ti-mo'theus,  Greek  dithy- 
poet :  d.  357  b.c.  He  was  the  most 
lyric  poet  of  his  day.  An  ancient  Greek 
ipt  of  about  100  lines  of  his  'Nomos/ 
ed  at  Abusir,  in  Egypt,  in  1902,  is  be- 
o  be  the  oldest  Greek  writing  in  ex- 
and  is  thought  to  have  been  copied  in 
century  B.C.  It  is  in  the  Attic  poetic 
display  originality  in  metre  and  re- 
he  defeat  of  the  Persians  at  Salamis. 
:us  was  also  remarkable  as  a  musician, 
ig  his  instrument,  the  cithera,  and  dis- 
a  knowledge  of  harmonic  principles.  A 
n  of  the   fragments  of  his  poems  are 


to  be  found  in  Bergk's   (Poetae  Lyrici  Graeci.* 
Consult    also    Smyth,    H.    W.,    ( Greek    Melic* 
Poets>     (New    York    1900);    Wright,    W.    C, 
( Short    History    of    Greek   Literature  *     (New 
York  1907). 

TIMOTHY,  a  disciple  of  Saint  Paul:  b. 
in  Lycaonia,  Asia  Minor,  probably  at  Lystra, 
of  a  Gentile  father  and  Jewish  mother.  His 
father's  name  is  unknown;  his  mother's  was 
Eunice,  his  grandmother's  Lois.  By  his  mother 
and  grandmother  he  was  early  made  familiar 
with  the  Old  Testament  Scriptures,  and  it  seems 
likely  that  by  them  also  he  was  first  instructed 
in  the  Christian  faith,  which  they  had  probably 
been  won  over  to  on  Saint  Paul's  first  mission- 
ary visit  to  Lystra,  while  Timothy  was  still  very 
young.  When  Saint  Paul,  along  with  Silas,  vis- 
ited Lystra  on  his  second  missionary  journey, 
seven  years  after  the  first,  Timothy  became  an 
active  fellow-worker  with  the  apostle,  and  he 
accompanied  him  and  Silas  in  the  further  course 
of  their  mission.  Timothy  accompanied  Paul  to 
Philippi  and  Bercea;  but  he  is  not  mentioned  as 
being  with  Paul  at  Thessalonica,  which  the 
apostle  visited  after  Philippi  and  before  Bercea. 
He  was  then  left  in  the  last  mentioned  city  alone, 
but  rejoined  Paul  at  Athens,  from  which  city  he 
was  sent  back  to  Thessalonica.  After  remaining 
there  some  time  he  once  more  joined  his  master 
at  Corinth.  No  further  mention  is  made  of 
Timothy  till  at  least  five  years  later,  when  he 
is  found  with  Paul  at  Ephesus  on  his  third 
missionary  journey.  From  Ephesus  he  was  sent 
along  with  Erastus  into  Macedonia  and  Achaia 
to  prepare  the  churches  there  for  the  visit  that 
Paul  himself  was  meditating  (Acts  xix,  22). 
Timothy  met  the  apostle  again  in  Macedonia, 
and  was  among  those  who  preceded  him  on  his 
journey  to  Jerusalem.  We  lose  sight  of  him 
for  the  next  two  or  three  years ;  but  he  appears 
at  Rome  with  Paul  at  the  time  when  the  epistles 
to  the  Colossians,  Philippians  and  Philemon 
were  written.  From  the  third  verse  of  the  first 
chapter  of  the  first  epistle  to  Timothy  we  learn 
that  Timothy  was  on  one  occasion  left  at 
Ephesus  when  Paul  went  into  Macedonia,  and 
it  is  supposed  that  this  was  after  Paul  had  been 
released  from  the  confinement  in  which  he  was 
placed  when  he  was  sent  to  Rome  from  Jeru- 
salem. Tradition  makes  Timothy  the  first 
bishop  of  Ephesus.  He  is  said  to  have  been 
martyred  in  the  reign  of   Domitian  or  Nerva. 

TIMOTHY  AND  TITUS,  Epistles  to. 
Pastoral  Epistles. — The  two  letters  which  pur- 
port to  have  been  written  by  the  Apostle  Paul 
to  his  young  friend  and  assistant  Timothv  and 
the  letter  which  in  the  same  way  purports  to 
have  been  written  to  his  fellow-worker  Titus 
are  commonly  called  from  the  nature  of  their 
contents  the  <{Pastoral  Epistles.*  They  sustain 
so  many  resemblances  to  each  other  that  it  is 
simplest  and  most  helpful  to  treat  them  as  a 
group,  as,  indeed,  is  commonly  done. 

Arguments  as  to  Paul's  Authorship. —  Be- 
fore touching  on  their  contents  and  significance, 
it  is  best  to  take  up  the  much  debated  problem 
of  their  authorship.  External  evidence  in 
favor  of  Paul's  having  written  them,  consist- 
ing of  quotations  and  citations  by  name,  is 
abundant  from  the  earliest  times,  going  back, 
in  fact,  to  Polycarp  and  Ignatius  (hefore  120), 
if  not  to  Clement  of  Rome  (95).  The  one  case 
of  rejection,  that  by  Marcion,  is  plausibly  ex* 
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plained  on  the  ground  of  antagonism  to  the 
doctrines  taught.  This  strong  attestation  caused 
them  to  he  unhesitatingly  accepted  as  from 
Paul  down  to  about  the  beginning  of  the  last 
century,  hut  since  that  time  scarcely  any  point 
in  New  Testament  criticism  has  been  more 
constantly  and  strenuously  disputed,  and  at 
present  there  is  no  point  on  which  critics  wl.o 
deserve  consideration  arc  more  evenly  divided. 
(1)  The  first  objection  to  be  noted  is  that 
these  letters  cannot  be  from  Paul's  pen  because 
the  circumstances  implied  do  not  agree  with 
the  conditions  otherwise  known  to  have  existed 
at  any  time  in  the  apostle's  life.  It  is  admitted 
on  afl  sides  that  there  is  no  period  described 
in  Acts  into  which  these  letters  fit,  but  the 
latest  criticism,  under  the  influence  of  Har- 
nack,  holds  that  Acts  was  written  before  the 
end  of  Paul's  imprisonment  at  Rome  and,  if  so, 
it  is  as  legitimate  to  hold  that  he  was  released 
as  that  he  was  put  to  death  soon  after  the 
time  reached  in  the  story  of  Acts.  This  re- 
lease is  rendered  plausible  by  the  facts  that 
there  was  no  charge  against  him  on  which  he 
could  have  l>ccn  fairly  condemned  (cf.  Acts 
xxvi,  32) ;  that  Paul  certainly  not  only  hoped 
but  expected  release  (Phil,  i,  25;  Philemon  22)  ; 
and  that  what  ancient  tradition  exists  on  the 
subject  is  to  the  effect  that  he  visited  Spain 
as  he  earlier  intended,  which  would  imply  re- 
lease from  his  first  imprisonment.  The  ques- 
tion of  the  genuineness  of  these  letters  must 
l»c  settled  apart  from  this  point.  (2)  Another 
argument  against  the  Pauline  authorship  is  that 
the  vocabulary,  the  formation  of  the  sentences 
and  the  way  in  which  they  arc  related  to  each 
other  vary  irreconcilably  from  Paul's  acknowl- 
edged writings.  A  dilTcrencc  on  these  points 
must  certainly  he  recognized,  hut  when  we  con- 
sider the  ditlcrcncc  in  the  topics  discussed,  the 
lap>c  of  time,  which,  if  not  more  than  five 
years  since  the  composition  of  Philippians, 
might  have  brought  many  new  circumstances 
to  influence  language,  and  the  possible  freedom 
with  which  Paul's  amanuensis  mav  have  re- 
produced what  he  gave  out,  it  is  held  by  many 
critics  of  acutcness  and  standing  that  the  dif- 
ferences may  be  harmonized  with  Pauline  au- 
thorship. It  is  interesting  to  note  in  this  rela- 
tion that  it  has  lately  been  urged  that  the 
language  and  style  of  the  "Pastorals*1  approach 
in  many  points  those  of  Luke  and  that,  as  it  is 
said  in  2  Timothy  that  he  was  Paul's  only 
companion  when  that  letter  was  written,  it  is 
presumable  that  he  put  that  letter  on  paper,  and 
if  so.  almost  certainly  the  other  two,  a  fact 
which  would  go  far  to  explain  the  differences 
under  consideration.  It  is  also  to  he  taken 
into  account  that  the  peculiarities  of  vocabu- 
lary and  stvle  arc  equally,  if  not  more,  dirti- 
cult  to  explain  on  the  theory  that  the  letters 
were  fabricated  in  direct  imitation  of  Paul's 
genuine  letters,  since  such  a  literary  artist  would 
naturally  have  avoided  such  striking  deviations 
f ruin  Paul's  previous  usage  as  are  recognized 
ti>  exist.  (3)  It  is  also  urged  that  the  doc- 
trinal content  of  these  Epistles  is  inconsistent 
with  Paul's  teaching  in  other  letters  and  it 
slit itihl  be  recognized  that  a  difference  at  least 
in  the  form  of  presentation  of  truth  actually 
*  \\>\>.  litit  when  it  i*  taken  into  account  that 
the  i.-ppi litems  of  Panlirc  authorship  commonly 
h««id  that  »he^e  h"ter>  v.  e:e  written  by  a  "Paul- 
iuist."  probably  by  a  disciple  who  felt  that  he 


was  merely  reproducing  his   master'*  i 
must    also    be    recognized,   as    it    generally 
that  no  doctrinal  contradiction  or  essential 
consistency   exists   between    the    two   tn 
teaching.    When  the  variations  in  P; 
sentation  of   his   theological   views  iti  no 
knowlcdgcd  Epistles,  as  in  1  Thessaloni        G 
tians,  1  Corinthians  and  Colossians,  «•« 
into  account,   it  should   equally  he   rccor- 
that  in  the  circumstances  presupposed  in 
Epistles  Paul    might   have    given    the   t 
which  stands  in  them.     (4)    It  is  also  », 
that   the  conditions  which  arc   implied  » 
isting  in  the  churches,  alike  as  to  heresies 
as  to  church  government,  require  a  later  ■ 
than  can  fall  in  the  lifetime  of  Paul.     But 
answered  that  the  government  of  the 
is  by  no  means  so  advanced  as  is  s< 
asserted,  and  that  there  is  no  ground  i«i  «■ 
ing  that  this  stage  of  ecclesiastical  develop 
and  also  such  a  prevalence  of  error  as  is 
plied,  might  have  been  reached  by  the  ye*i 
(5)    It  is  also  objected  that  the  tone  of 
letters  is  more  formal  and  distant  than  it 
the  other  Epistles,  though  they  were  i 
churches;  that  directions  are  given  to  7 
which  are  unnatural,  as  in  relation  to  aftau 
Ephcsus  when  Paul  had  himself  just  b 
the   ground,   as   is  implied   in  _  I    Timou™ 
when   he   urges   his  leaving  his    work 
diately,  as  in  2  Timothy,  and  that  it  is 
ceivablc  that  Paul  should  have  addressed  i 
othy  as  a  youth  and  a  weakling.     In  answi 
is  argued  that  the  letters,  especially  1  1 
and  Titus,  were  in  reality  'open  left*     , 
tended  to  be  read  to  the  churches  at  t^Jk 
and  in   Crete;   that   1   Timothy   i,  3  A 
imply    that    Paul    had  himself    been    la 
Kphesus ;  that  as  Timothy  might  be  unavu 
delayed  in  leaving  at  Paul's  request,  dir 
might  well  he  given  to  apply  in  case  o» 
hindrance;   that  it  is  not  unnatural  that  « 
who    years    l>cfore    had    called    hii  ' 

aged,"  should  still  think  of  Timothy  «  • 
it    being   a    not    uncommon    characterise 
elderly  men  to  think  of  men  of  the  next  i 
tion   as   more  youthful  than    they    really  . 
and   that   it   is  by   no  means   unreasona 
hold    that    Timothy    may    have     ncedeu 
strengthening  and  heartening  of  the  ap 
these  letters,  as  Paul  the  strong  may  pet**- 
have  been  especially  drawn  to  him  by        i 
traits  which  would  show  as  weakness  «. 
had  to  live  his  own  independent  life  as  a 
leader.     It    is    also    to    be    noted    that 
every    one    of    these    points    tells    as 
against  the  supposition  of  fabrication.  » 
fabricator   would    naturally    avoid    these 
nil  tics,  and,  in  particular,  would  not  ! 
verted  anything   which    might    seem   to 
discreditably  upon  Timothy. 

Critical' Conclusion.— So  far  as 
contentions   are   concerned,  it    may   t«*» 
be  held  that  neither  side  has  advanced 
arguments,  but  that,  while  the  charactt.  ». 
letters  docs  not  demonstrate  Paul's  auto 
on  the  other  hand,  the  letters  have  not 
pmved    to    be    by   another    hand.     Pe 
should  also  be  remarked  that  many  cru^- 
<lo  not  accept  Pauline  authorship  for 
as  they  now   stand  find  themselves  . 
recognize   that  many  of   the   historical  . 
( siieeiallv  in  2  Timothy,  are  genuinely  1 
Various  attempts  have  been  made  to  si 
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fragments  could  have  been  woven  into 
lents  otherwise  fabricated,  but  thus  far  all 
pts  to  give  a  plausible  explanation  of  such 
paralleled  literary  phenomenon  have#  failed, 
t  is  to  be  recognized  that,  in  view  of 
:kno\vledfi:ed  relationship  of  these  letters 
:h  other,  any  attestation  of  one,  as  this 
Timothy,  in  some  sense  attests  them  all. 
2  end  the  decision  of  the  problem  of  the 
leness  of  these  letters  will  probably  be 

to  depend  on  the  weight  to  be  given  to 
acceptance  and  attestation  by  the  early 
:h,  and  it  may  be  said  to  be  true  to-day 
was  in  the  time  of  the  Muratorian  Frag- 

( perhaps  175)  :  <(An  Epistle  to  Titus 
wo  to  Timothy,  written  out  of  personal 
g  and  regard,  are  still  honored  in  the 
:t  of  the  Catholic  Church  in  the  arrange- 
of  ecclesiastical  discipline.9 
:casion  and  Order  of  Epistles. —  If  not 
le,  critics  hold  that  these  letters  were 
id  up  to  confirm  the  traditional  views  of 
'hurch  against  errorists  of  the  author's 
time,  many  holding  that  2  Timothy  was 
:omposed  on  the  basis  of  genuinely  Paul- 
emoranda,  so  to  speak,  and  on  this  theory, 
igh  much  later  dates  have  sometimes  been 
sted,  they  could  hardlv  have  been  written 
100  or  before  80,  while  the  place  of  com- 
Dn  would  be  absolutely  indefinite.  If  ac- 
i  as  written  by  Paul,  all  is  much  clearer. 
lothy  was  written  to  Timothy  at  Ephesus 
engthen  him  in  his  position  as  represent- 

of  Paul  in  the  superintendencv  of  the 
hes,  probably  in  65  or  66;  Titus  was 
:n  presumably  soon  after  to  Titus,  who 
n  Crete  in  a  position  similar  to  Timothy's, 
vise  and  confirm  him  in  his  work;  and 
nothy  was  sent  perhaps  in  67  from  the 
i  in  Rome  where  Paul  lay  chained  and 
r  death  not  remotely,  to  express  to  Timo- 
is  thoughts  in  view  of  this  situation,  and 
ge  him  to  come  to  Rome  as  soon  as 
)le. 

stlue. —  If  these  epistles  are  not  genuine 
ne  letters,  they  yet  have  a  certain  value 
stifying  to  the  conditions  in  the  Church 
g  the  last  decades  of  the  1st  century  in 
d  to  both  erroneous  thought  and  needed 
>ds  of  administration.  If  genuine,  they 
a  much  greater  value  still  as  setting  forth 
st  thoughts  of  the  great  Apostic  in  refer- 
to  dangerous  errors  of  the  time  and  the 
tance  of  both  right  thinking  and  right 
,  and,  above  all,  his  thoughts  in  view  of 
,  constituting  what  we  might  call  his  last 
nd  testament  for  the  benefit,  not  of  Tim- 
alone,  but  of  the  Church  universal. 
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[MROD,     Henry,     American     poet:     b. 
eston,  S.   C,  8  Dec.    1829;   d.   Columbia, 


S.  C,  6  Oct.  1867.  After  study  at  the  Univer- 
sity of  Georgia  and  some  legal  education,  he 
was  for  a  time  a  tutor,  at  the  outbreak  of  the 
Civil  War  became  war  correspondent  of  the 
Charleston  Mercury,  and  in  1864  was  made  as- 
sistant editor  of  the  South  Carolinian  at  Colum- 
bia. The  destruction  of  Columbia  by  Sherman 
was  the  ruin  of  his  occupation,  and  his  subse- 
quent career  was  unfortunate.  Just  previous  to 
the  war-time,  Timrod  and  P.  H.  Hayne  (q.v.) 
were  brilliant  members  of  that  Southern  literary 
coterie  in  which  W.  G.  Simms  was  the  most 
prominent.  In  1860  a  small  volume  of  his 
poems  appeared,  bu*t  with  little  recognition. 
Done  under  unfavorable  conditions,  Timrod's 
poetry  has  many  excellent  qualities,  and  in  some 
cases  attains  real  elevation.  Among  his  best 
pieces  are  (At  Magnolia  Cemetery* ;  ( Charles- 
ton}  and  'The  Cotton  Boll.*  A  memorial  to 
him  was  placed  in  Washington  square,  Charles- 
ton, in  1901.  His  verse  was  collected  and  pub- 
lished, with  a  biographical  sketch,  by  Hayne 
in  1873.  An  edition,  with  memoir,  in  1899,  was 
followed  in  1901  by  the  so-called  memorial 
edition. 

TIMUQUOMAN  FAMILY,  a  group  of 
American  Indians  formerly  occupying  central 
and  northern  Florida.  In  1527  —  when  first 
known  to  the  Spaniards  —  these  Indians  had 
some  50  settlements  along  the  Saint  John's 
River.  There  were  five  original  tribes  speaking 
as  many  dialects.  Wars  of  other  tribes  and  the 
inroads  of  the  English  from  Carolina  gradu- 
ally reduced  the  tribes  in  numbers,  and  they 
fled  to  Volusia  County,  at  the  headwater  of  the 
Saint  John's.  The  territory  thus  abandoned  was 
afterward  occupied  by  the  Seminoles  (q.v.). 

TIMUR,  te-moor'  (TIMUR  BEG,  TIMUR 
LENG,  TAMERLANE,  the  latter  a  corrup- 
tion of  Timur  Leng,  (<Timur  the  Lame"),  Mon- 
gol conqueror:  b.  Kesh,  near  Samarcand,  about 
1336;  d.  Otrar,  17  Feb.  1405.  He  was  a  descend- 
ant of  Genghis  Khan  and  became  chief  of  his 
tribe  in  1370,  having  previously  reigned  jointly 
for  some  years  with  nis  brother-in-law,  Hussien, 
of  whom  he  became  jealous  and  whom  he  put 
to  death,  after  defeating  him  in  a  short  civil 
war.  He  established  a  firm  government  in  his 
dominions  and  then  embarked  on  his  career  of 
conquest.  He  subdued  Persia  and  the  whole  of 
central  Asia  from  the  Great  Wall  of  China  to 
Moscow,  and  in  1398  invaded  India,  which  he 
mastered  from  the  Indus  to  the  mouth  of  the 
Ganges.  His  cruelty  knew  no  bounds.  On  one 
occasion,  it  is  recorded,  he  massacred  100,000 
prisoners,  while  on  the  banks  of  the  Ganges  he 
was  called  by  the  emperor  of  the  East  and 
other  princes  to  aid  in  repelling  the  Turks 
under  Bajazet.  He  wrested  Syria  from  the 
Mamelukes  on  his  return  journey,  overran  the 
sultan's  dominions  with  his  vast  army  and  on  20 
June  1402  met  Bajazet  on  the  plain  of  Angora, 
routed  his  immense  army  and  took  him  pris- 
oner. In  1404  he  began  preparations  for  an 
expedition  into  China,  and  early  in  1405  began 
ihe  advance  which  was  stopped  by  his  death. 
Timur,  however,  was  not  a  mere  barbarian.  He 
was  an  able  administrator,  with  many  states- 
manlike traits,  a  patron  of  science  and  art  and 
is  also  reputed  to  have  been  an  author,  though 
on  dubious  evidence.  Consult  Howorth,  his- 
tory of  the  Mongols } ;  Jean  de  Bee,  (Tambur* 
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lain>  (1586;  Eng.  trans.,  1595);  Malcolm,  'His- 
tory of  Persia.' 

TIN,  a  hard,  white,  ductile  metal,  obtained 
hy  smelting  tin-stone  or  cassiterite —  so-called 
from  the  Cassiteridcs,  islands  from  which  it 
was  first  brought  into  European  markets.  Tin 
appears  to  have  been  known  in  the  time  of 
Moses ;  and  at  a  somewhat  later  period  in  Jew- 
ish history  it  was  brought  by  the  ships  of  Tars- 
hish  from  the  islands  east  of  the  Persian  Gulf. 
The  Ph<unicians  traded  largely  in  the  tin  ores 
of  Cornwall,  which  was  then,  as  now,  celebrated 
for  its  mineral  wealth.  The  mountains  which 
separate  Galicia  from  Portugal  were  also  very 
productive  of  tin  in  ancient  times,  and  still  con- 
tinue unexhausted.  The  mountains  between 
Saxony  and  Bohemia  have  been  wrought  as 
tin  mines  for  several  centuries  and  still  con- 
tinue productive.  Mines  of  it  occur  in  the 
Peninsula  of  Malacca,  in  India,  in  Chile,  in  Mex- 
ico, in  Peru,  etc.  Large  deposits  of  tin-stone 
have  been  discovered  in  Queensland,  New  South 
Wales  and  Tasmania. 

Tin-stone. —  Tin-stone  or  tin  dioxide 
(SnOa)  is  the  only  ore  used  for  obtaining  me- 
tallic tin.  Its  chemical  composition  is  oxygen 
21.4  per  cent,  tin  78.6  per  cent.  It  is  found  dis- 
seminated throughout  the  alluvium  of  valleys 
or  in  lode  at  considerable  depths  beneath  the 
surface ;  the  former  deposits  yield  what  is  called 
stream-tin,  while  from  the  latter  mine-tin  is  ob- 
tained. The  first  process  to  which  the  ore  is 
subjected  is  grinding.  The  ground  ore  is  then 
washed,  which  removes  the  impurities;  for  the 
specific  gravity  is  so  high  that  it  is  easy  to  wash 
away  the  earthy  matter,  and  even  some  of  the 
foreign  metallic  orts  with  which  it  is  often 
mingled.  Hut  there  are  oihcr  bodies  so  nearly 
of  the  same  specific  gravity  of  the  tin  ore  that 
they  cannot  be  thus  removed.  The  ore  is  then 
roasted  in  a  reverberatory  furnace,  whereby 
most  of  the  sulphur  and  arsenic  are  expelled. 
The  ore,  thus  freed  as  much  as  possible  from 
foreign  matter,  is  mixed  with  from  15  to  20  per 
cent  of  its  weight  of  pulverized  anthracite  coal 
and  a  small  proportion  of  flux,  generally  lime- 
stone, and  heated  strongly  in  a  reverberatory 
furnace,  so  as  to  bring  the  whole  into  the  state 
of  fusion  which  is  kept  up  with  gradually  in- 
creasing temperature  for  about  eight  hours. 
The  lime  unites  with  the  earthy  matters  still 
mixed  with  the  ore  and  flows  with  them  into  a 
liquid  slag,  while  the  coal  reduces  the  oxide  of 
tin  to  the  metallic  state.  The  reduced  tin  falls 
by  its  own  weight  to  the  bottom,  and  is,  at  the 
end  of  about  eight  hoiirs,  let  out  by  tapping  a 
hob  in  the  furnace  which  had  been  filled  with 
clay. 

Refining  Process.— The  tin  thus  obtained 
is  still  very  impure;  it  contains  generally  iron, 
copper,  arsmic  and  funi:<tcii.  In  order  to  purify 
it  the  block <  of  tin  are  placed  in  a  reverberatory 
furnace  and  moderately  heated  to  the  point 
whi-re  the  tin  melts  and  flows  into  the  refining 
ba-in<.  while  the  vrreater  part  of  the  foreign 
metals  remains  in  the  solid  state.  The  molten 
tin  in  the  refining  basin*  is  then  stirred  with 
poles  of  nm-ii  wood,  whence  gases  are  given 
off.  and  the  metal  is  maintained  in  a  state  of 
artificial  ebullition  The  upper  parts  of  the 
contents  of  the  ba»»in  are  oxidized  and  removed 
from  the  surface,  while  the  greater  part  of  the 
foreign    metals   collects   at   the  bottom.     The 


metal  is  allowed  to  partially  cool,  duri      i 
process  it  separates  into  zones,  the  u~ 
consisting  of  nearly  pure  tin,  while  i 

so  impure  that  it  must  be  returned  iu 
nacc  and  again  melted.    The  upper  layti  ul 
is  removed  into  molds,  containing  each  a 
three  hundredweight,  in  which  it  is  allow* 
solidify;  it  is  then  sent  into  the  market  a* 
tin.  the  purest  specimens  being  called  r\     m 

Characteristics.—  Tin,    when    pare. 
fine  white  color  like  silver  but  with  a 
bluish  hue,  and  when  newly  melted  its  b 
is  great.     It  has  a  slightly  disagreeable 
and  emits  a  peculiar  smell  whin  rubbed, 
hardness    is   between    that    of    gold    and 
Specific  gravity,  728.    It  is  very  malleahk 
leaf,  or  tin- foil  as  it  is  called,   is  ahi 
one-thousandth    part    of    an    inch    t      ». 
it     might     be     beaten     out     into     « 
thin    again,    if    such    were    wanted    !«#. 
purposes    of    art.     Its    ductility    and 
ity  arc  much  inferior  to  those  of  most  t.. 
metals  known  in  early  times;   a  bar  of 
quarter  of  an  inch  in  diameter  will  not  < 
a  greater  weight  than  294  pounds.    Tin 
flexible  and  produces,  while  bending,  a 
able  creaking  noise,  known  as  the  «cry  ■« 
It  melts  at  about  460°  F.    When  cooled 
it  mav  be  obtained  crystallized  in  the  fo 
rhomhodial  prism.    By  washing  the  surf. 
mass  of  tin  with  warm  dilute  aqua  r 
becomes  covered  with  a   number  of  ^, 
which,   from  their  unequal  action   upon 
give  an  appearance  to  the  metal  somei 
scmbling  that  of  watered  silk.     After  « 
exposure  to  the  air  tin  loses  its  lustre 
sumes  a  grayish-black  color,  but  unde 
further  alteration.    Neither  is  it  sensibl, 
by  being  kept  under  water.     When  co 
54°  below  zero  it  undergoes  a  ti        fo 
into  what  is  called  agray  tin.»     .M 
it  is  very  brittle  and  has  lost  all  its 
properties.    When  tin  is  melted  in  an 
sel  its  surface  becomes  very  soon  cowicn 
a  gray  powder,  which  is  an  oxide  of  t 
If  the  heat  be  continued  the  color  of      •  ■>-— 
gradually  changes,  and  at  last  it  bcci 

Tin  Ores.— These  are  but  two  .u 
tin  ore  and  tin  pyrites,  known  respe 
the  technical  names  of  cassiterite  ant 
The  first  of  these  occurs  crvstaHizi 
great  variety  of  forms,  which 
rived  from  an  octahedron  with  .  aO>— 
the  angle  over  the  apex  beii       112* 
majority  of  the  crystals  have  .  i 

of  a  right  square  prism,  with  .%,_.  » 
mids  at  each  extremity.     They  on       „ 
twin  form,  the  twin  crystals  fo: 
The  cleavages  take  place  parallc.  «,     , 
of  this  prism  and  with  both  its  di 
crystals   may  be  cleaved  also  \ 
sides  of  the  above-named  octahc       .a, 
difficulty.    The  prisms  are  sotnev       *  . 
streaked.      Lustre    adamantine;    «.u 
shades  of  white,  gray,  yellow,  it       m* 
black;  streak  pale  gray,  in  some  .^ 
brown ;     semi-transparent,     sometime 
transparent,  and  in  others  opaque:  bri 
ncss  six  to  seven,  about  that  of  fe  ., 

gravity,  6%.    Tin  ore  presents  it««*  .a  - 
variety  of  compound  or  macled  cry 
occurs  rem  form,   rarely  in   botryi 
and   massive,    with   a   granular    o« 
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.,  the  individuals  being  strongly 
nd  the  fracture  uneven.  The  wood- 
Cornish  mines  is  a  mere  variety  of 
is  so-called  because  of  its  rcsem- 
cross  section  of  the  trunk  of  a  tree, 
ticentric  rings  of  annual  growth.  In 
lark  reddish  to  brown.  The  follow- 
ents  were  found  in  specimens  of 
,  massive  and  wood-tin  ore: — 


Crystallized 

Massive 

Wood- tin 

99.00 
0.25 
0.75 

95.00 
5  00 
0.00 

85.14 

13.42 

1.03 

test  purity  cassiterite  contains  noth- 
ide  of  tin.  Alone  it  does  not  melt 
blowpipe,  but  is  reducible  when  in 
h  charcoal.  It  occurs  disseminated 
anite,    also   in    beds   and    veins,   in 

It  also  occurs  in  the  beds  and  al- 
sits  of  streams  in  the  form  of  rolled 
d  is  extracted  in  this  shape  as 
>}  by  placer  works  and  dredges. 
/  called  wood-tin  has  hitherto  been 
in  these  repositories,  but  is  occasion- 
in  pockets  in  rock  formations.  Tin 
a»S.FeS.SnS),  the  other  ore  of  tin, 
isivc,  with  a  granular  composition; 
icvcn,  imperfectly  conchoidal;  lustre 
olor  steel-gray,  inclining  to  yellow; 
k;  opaque;  brittle;  hardness  about 
or-spar;  specific  gravity,  4.35.  Be- 
owpipe  sulphur  is  driven  off  and  the 
zlts  into  a  blackish  scoria,  without 
metallic  button.  It  is  soluble  in 
tic  acid,  with  precipitation  of  part 
hur.     It  contains  from  14  to  30  per 

It  is  found  at  Saint  Agnes  in  Corn- 

xony  and  in  Bolivia  and  in  Virginia, 

Montana  in  the  United  States. 

tion. —  The    world's    production    of 

alendar  year  1916  amounted  to  135,- 

tons.      Of    this    total.    49,130    tons 

per  cent)   came  from  the  Federated 

tes;  23,500  tons   from   Bolivia;    14,- 

om  Banca,  Dutch  East  Indies;  9,400 

Siam;  8,400  tons  from  China;  5,980 

Australia;  5,680  tons  from  Nigeria; 

from   Billiton   and   Singkep,   Dutch 

s;   5,260  tons   from   Cornwall,  Eng- 

)    tons    from   the    British    Protected 

tes ;   2,100   tons   from  the  Union  of 

ica;   and    1,500  tons   from   all  other 

About  33,000  tons  were  lode  tin  — 

via,    Cornwall,    South    Africa    and 

-and     the    remainder     from     placer 

The  total  is   10,870  tons  less  than 

ust  preceding  the  war.     Incomplete 

licate    that    the    output    for    1917    is 

)  tons  more  than   for  1916,  in  spite 

ious   decrease   of    nearly   5,000   tons 

federated  Alalay  States;  a  condition 

:rom    an    increase    of    5,800    tons    in 

of  Bolivia.     Although  the  complete 

>f  Germany   left   that   nation's  usual 

»n,  amounting  to  21,000  tons  annually, 

the    market,    the   price   of    tin    rose 

r  during  1917—.  from  44.19  cents  per 

January  to  85.35  cents  per  pound  in 

These  figures  are  to  be  compared 


with  an  average  price  of  about  44  cents  per 
pound  for  the  years  immediately  preceding  the 
war.  During  tne  first  years  of  the  conflict  the 
price  fell  below  31  cents. 

The  contribution  of  the  United  States  to 
the  1916  total  was  about  140  short  tons,  derived 
almost  entirely  from  Alaska,  and  chiefly  the 
product  of  dredges  operating  in  the  York  dis- 
trict, in  the  western  part  of  the  Seward  Penin- 
sula. The  output  of  this  district  was  162  tons 
of  astream  tin*  estimated  to  average  60  per 
cent  of  metallic  tin.  Nearly  two- thirds  of  the 
whole  Alaskan  output  was  sent  to  Singapore 
to  be  smelted  and  refined.  The  United  States 
output  for  1917  was  but  90  tons.  Nearly  all 
of  the  production  is  from  placer  workings, 
the  one  lode  mine  worked  being  the  Lost  River 
mine,  in  Alaska.  The  other  tin  producing  lo- 
calities in  the  United  States  are  in  Lander  and 
Humboldt  counties,  Nevada;  the  Black  Hills 
in  Pennington  County,  South  Dakota;  near 
Lincolnton  in  North  Carolina;  near  Gaffney, 
South  Carolina;  and  in  the  Franklin  Moun- 
tains, north  of  El  Paso,  Texas.  In  all  of  these 
localities  the  ore  is  cassiterite.  This  ore  has 
been  found  in  small  quantities  also  in  the  Te- 
mescal  Mountains  of  California,  near  Corona 
—  a  deposit  which  produced  135  tons  of  tin  in 
1890-91 ;  in  Virginia,  in  Rockbridge  and  Nelson 
counties;  in  Washington,  at  Silver  Hill,  near 
Spokane;  in  Maine,  at  Winslow,  and  several 
other  localities;  and  in  New  Hampshire,  at 
Jackson.  Wood-tin  has  been  found  in  the  gold*- 
bearing  gravel  of  Panther  Creek,  Idaho;  and 
in  the  Big  Prickly  Pear  Creek  district  of  Mon- 
tana. There  was  in  1916  but  one  smelter  in 
the  United  States  handling  tin  ores,  the  plant 
of  the  American  Smelting  and  Refining  Com- 
pany at  Perth  Amboy,  N.  J.  Its  capacity  is 
about  14,000  tons  of  tin  per  year  and  it  works 
almost  solely  upon  Bolivian  concentrates.  Be- 
fore the  war  a  large  percentage  of  the  Bolivian 
tin  concentrates  was  sent  to  Germany  for  smelt- 
ing. With  the  cessation  of  this  service  a  large 
smelting  plant  wras  built  in  Chile  and  another 
plant  erected  in  the  United  States. 

In  1917  there  was  imported  into  the  United 
States  for  consumption  a  total  of  77,866  short 
tons  of  metallic  tin,  having  an  aggregate  value 
of  $68,603,439.  Thus  it  appears  that  the  United 
States  consumed  nearly  57  per  cent  of  the  en- 
tire world's  output  of  tin  for  the  year. 

Uses. —  The  principal  use  of  tin  in  the 
United  States  is  in  the  production  of  tin-plate 
for  the  manufacture  of  tinware  and  of  terne- 
plate  for  roofing  and  building  purposes.  In 
tcrne-plate  the  tin  used  to  plate  the  iron  sheets 
carries  a  percentage  of  lead.  Tin  is  used  also 
in  the  manufacture  of  cheap  mirrors,  the  "sil- 
vering0 compound  consisting  of  an  amalgam  of 
tin  and  mercury.  It  is  also  used  largely  in  the 
technical  arts  in  various  alloys;  as  in  Britan- 
nia metal,  type  metal,  solder,  pewter,  bell  metal 
and  several  bronzes. 

Bibliography. —  Charleton,  A.  G.,  'Tin: 
Chief  Methods  of  Mining,  Dressing  and  Smelt- 
ing>  (1884);  Fawns,  S.,  <Tin  Deposits  of  the 
World>  (1905);  Hess,  F.  L.,  and  E.,  bibliog- 
raphy of  the  Geology  and  Mineralogy  of  Tin* 
(Washington  1912) ;  Neumann  B.,  (Die  Me- 
talle)  (1904) ;  Ressing,  A.,  <Geschichtc  der 
Metalle*  (1901).  For  general  statistics  and 
industrial  information  consult  'The  Mineral 
Industry >  (annually;  New  York). 
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TIN  HORN  WAR  —  TINCKER 


TIN  HORN  WAR.  Sec  United  States, 
The  Wars  of  the. 

TIN-MOUTH,  a  fish.    Sec  Chappie. 

TIN  PLATE,  Manufacture  of.  The  manu- 
facture of  tin  plate  was  probably  begun  in 
Itohcmia,  about  the  taginning  of  the  16th  cen- 
tury, and  was  first  attempted  in  Kngland  about 
1670.  The  early  crude  methods  consisted  of 
the  simple  expedient  of  dipping  the  plates  of 
iron  into  a  vat  of  molten  tin  and  allowing  the 
surplus  metal  to  drain  off.  In  1865  Mr.  More- 
wood,  of  South  Wales,  England,  invented  a 
machine  which  gave  tin  plate  manufacture  its 
start,  greatly  reducing  the  cost  of  production. 
At  the  surface  of  the  pot  he  placed  a  pair  of 
steel  rods  which  seized  the  plate  as  it  came  up 
and  rolled  off  the  superfluous  tin;  thus  leaving 
the  coating  of  the  plate  smooth  and  even. 
Since  then  many  improvements  have  been  made 
in  the  methods  of  manufacture,  making  the 
product  more  serviceable  and  reducing  materi- 
ally the  manufacturing  expenses.  The  modern 
method  is  as  follows: 

After  the  bars  of  steel  have  reached  the 
rolling  mill  they  are  first  cut  into  accurate 
lengths,  then  placed  in  the  sheet-mill  furnace, 
brought  to  a  encrry-red  heat,  taken  out  in  pairs 
and  given  three  or  four  passes  through  rough- 
ing rolls,  each  bar  being  fed  through  sidewise 
and  rolled  singly.  After  cooling  they  are  again 
heated,  placed  one  upon  the  other,  and  in  pairs 
are  again  rolled.  The  doubler  then  grasps  the 
plates  at  one  end  with  a  pair  of  large  tongs  and 
brings  the  two  ends  together.  The  loose  ends 
are  then  shorn  off  square,  and  the  fold  is  flat- 
tened by  means  of  a  powerful  press,  thus  mak- 
ing four  thicknesses  or  plates,  one  end  of  each 
being  free,  the  other  still  forming  the  bend. 
The  plates  are  again  heated,  passed  through  the 
roughing  rolls,  taken  by  the  doubler,  opened 
back  to  the  bend,  and  once  more  doubled.  The 
first  bend  is  snipped  off  when  the  ends  arc 
squared,  thus  making  one  free  end  for  each 
sheet  in  the  pack.  This  is  done  to  prevent 
buckling  and  to  insure  a  perfect  finished  plate. 
They  arc  then  heated  for  the  fourth  time, 
passed  two  or  three  times  more  through  the 
finishing  rolls  and  are  then  ready  for  the 
pickler. 

After  the  sheets  have  been  separated  and 
examined  for  po*sible  flaws,  they  are  sent  to 
the  black  pickler,  where  they  arc  immersed  in 
a  strong  solution  of  acid  and  hot  water  to  re- 
move all  dirt,  after  which  they  are  rinsed  and 
allowed  to  drain.  All  perfect  plates,  in  order 
to  make  them  stiflicientlv  soft  for  general  use, 
are  sent  to  the  annealing  furnace,  which  opens 
the  pores  and  toughens  the  plate.  After  be- 
ing heated  there  thoroughly  for  a  period  of 
about  12  hours  the  plates  are  cooled  off  and 
carried  to  the  cold  rolls  through  which  thev 
are  passed  singly.  The  rc-squarer  then  trims 
the  four  edge>  and  repacks  the  plates  in  the 
annealing  box;  they  arc  again  annealed  ami  put 
into  the  white  pickler,  in  which  the  acid  solu- 
tion is  much  weaker  than  in  the  fir>t  bath. 

Having  been  pickled  and  ringed,  the  plates 
are  placed  in  water  bushes;  immersed  in  a 
bath  •■!"  melt ei!  palm-oil;  placed  in  a  pot  con- 
taining molten  tin  anil  lead;  and  finally  dipped 
into  another  pot  f,f  tin  of  lower  temperature 
than  the  previous  otic.  Krom  the  tinninur  pot 
they  are  put  into  the  grease  pot,  the  thickness 


of  the  coating  being  determined  by  the 
of    time   they   remain   therein.      After  to 
they  arc  cleaned  by  passing  through  bm 
dust.    This  completes  the  process  and  t 
arc  ready  for  the  market. 

According  to  the  census  of  1905  there  «• 
in  the  United  States  36  establishments  e 
in    the   manufacture   of    tin    plate, 
$10,813,239   capital   and  4347   person..   *» 
$2,383,070  for  wages  and  $31,375,714  for 
rials;  and  having  an  aggregate  output  < 
at   $35,283,360.     The  business   has   large™  » 
creased  since,  and  the  present  method  of 
ing  the  production  is  by  boxes.     Of  ihtr 
production  in  1914  was  20,271,683.  1915  22 
437,   1916  26,979,994  and  1917  32.896.597.     . 
tremendous  increase,  due  to  war  orders. 
not  be  maintained  unless  there  is  an  increase 
the  production  of  tin,  which  is  not  ca 

Consult    Louis,    H.,    'Metallurgy    va 
(1911);    Schnabcl,   C,    <  Handbook   of   a 
lurgy>  (2d  ed.,  2  vols.,  London  1905-07). 

TIN   WEDDING.     See   Weddixg 

VERS  ARIES. 

TINAMOU,  a  South  American  gj 
the  Crypturi,  called  "partridge*  by   tui 
colonists  because  of  its  superficial   HI 
those  birds,  but  structurally  occupying  m 
tinct    place,    the    determination    of    which  i 
greatly  puzzled  ornithologists.     The  view  ■ 
prevails  that   they  are  a  "very*  distinct  g 
of  birds,  which  though  not  to  be  removed  tr 
the  Carinatet  present  so  much   resembl 
the  Ratitcp  as  to  indicate  them  to  be  the 
of    union   between   those    two    great    divitaj 
Many  genera  and  species  are  known  in 
South  America  and  two  or  three  form* 
northward    into    Mexico.      They    vary-   in 
from   that  of  a  quail   to  a  guinea  hen. 
head  is  small,  neck  slender,  bill  elonga 
plumage  close  and  inconspicuous,  usual!} 
ish  or  bluish,  with  few  ornamental  ma 
The  wings  arc  short  and  rounded,  and 
so  short  and  soft  as  in  some  species  to 
absent  altogether.  Some  of  them  inhabit  »« 
and  others  more  open  country,  and  show 
little  skill  or  courage  in  avoiding  the  i 
escaping  capture.  Their  flesh  is  delicious. 
iic*t  upon  the  ground  and  lay  very  i 
iggs,  since  the  shell  "looks   as  if   u  w< 
highly  burnished  metal  or  glazed  porci 
seining  also  various  colors,  which  st 
constant    in    the  particular   species,    fi« 
primrose  to  sage-green,  or  light  indigo,  w 
chocolate  brown  to  pink-orange.*    The 
the  male  alone  incubates   the   cfggs  is  «» 
many  ratitc  characteristics  of  this  a 
curious     group    of    birds.       Coi 
1  Pictinnary  of  Birds*  (New  York  ioto^  «i 
will  be  found  many  references  to 
thoritie*. 

TINCAL,  or  TINKAL7a  con     « 

name  for  borax  (q.v.)  in  the  crude         w 

TINCKER,  Mary  Agnes,  America* 
Ut:   b.   Kllsworth.   Mc .  »  July   18M- 

earlier  days  she  taught  in  a   Kon»n  L 
parochial  school  and  from  1873  to       S7 
ltalv      Her  best  known  novel  is  * 
aldiiii's    Xiccc*    (1878);    others    -m^ 
Tiber1    (1SS1);    <TTic   Jewel    in    the   . 
(1SS4):    'Aurora'    (1885);    < Autumn  1 
(18W). 
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CTURE,  in  pharmacy,  an  alcoholic 
of  some  medicinal  sutistance,  prepared 
tion,  maceration  or  percolation.  It  may 
>Iution  of  some  chemical  element  as 
Df  some  single  chemical  compound  as 
of  iron,  or  a  solution  of  that  part  of 
ant  which  will  dissolve  in  the  solvent 
:ample,  tincture  of  cinchona  bark.  Sim- 
ures  are  those  obtained  from  a  single 
Dmpound  tinctures  from  many.  The 
(menstrua)  are  various;  pure  alcohol, 
>  of  alcohol  and  water  or  of  alcohol 
er,  alcoholic  solutions  containing  am- 
:tc. 

DAL,  Matthew,  English  controversial- 
leer  Ferris,  in  Devonshire,  about  1653; 
^ug.  1733.  He  was  graduated  from 
College,  Oxford,  in  1676,  in  1678  was 
a  Fellow  of  All  Souls'  College,  and 
;d  became  a  Doctor  of  Civil  Law,  and 
>cate    of    Doctor's    Commons.     In    the 

James  II  he  turned  Roman  Catholic, 
388  returned  to  the  Church  of  England, 
ished  several  pieces,  political  and  theo- 
among  which  were,  a  ( Letter  to  the 
en  of  the  two  Universities,  on  the  sub- 
he  Trinity  and  Athanasian  Creed/  and 
e,  (The  Rights  of  the  Christian  Church 

against  Priests*  (1706).  This  work 
a  sensation  among  the  high  church 
/ho  attacked  it  with  great  vigor.  Tindal 
d  two  defenses  of  it,  which  the  House 
nons  ordered  to  be  burned  by  the  com- 
igman,  with  the  original  treatise.  In 
published  his  ( Christianity  as  Old  as 
tion,  or  the  Gospel  a  Republication  of  the 

of  Nature/   in  which  his  object  was 

that  there  cannot  be  any  revelation 
from  the  internal  revelation  of  the  law 
c  in  the  hearts  of  mankind.  This  de- 
r  rationalist  work  —  by  which  his  name 
y    known —     received    a    great    many 

DALL,  or  TYNDALE,  William,  Eng- 
>rmcr  and  translator  of  the  Bible :  b. 
:lsh  borders,  about  1490;  d.  Vilvoordcn, 
,  6  Aug.  1536.  He  entered  the  Univer- 
Dxford  in  1510,  and  was  graduated  in 
ie  subsequently  went  to  Cambridge, 
e  resided  till  1521,  and  about  this  latter 
ame  tutor  to  the  children  of  Sir  John 
i  landed  gentleman  in  Gloucestershire. 
:hed  with  great  acceptance  in  the  neigh- 
,  but  soon  got  into  trouble  owing  to  his 
lox  views.  In  1523  he  went  to  London, 
e  came  under  the  influence  of  Luther's 
It  was  at  this  time  that  he  began 
ilation  of  the  New  Testament,  but  find- 
lsafe  to  carry  out  such  a  work  in  Eng- 
went  to  Hamburg  in  1524,  and  immedi- 
erward  to  Luther  at  Wittenberg,  where 
ined  till  April  1525.  During  this  time 
•roceeding  with  his  translation,  with  the 
e  of  one  William  Roy,  and  the  printing 
s  begun  at  Cologne  in  1525.  A  Roman 
clergyman,  John  Cochkeus,  came  to 
this,  and  obtained  an  injunction  order- 
stoppage  of  the  work,  whereupon  Tin- 
t  to  Worms  and  had  the  work  printed 
t  was  smuggled  into  England  in  1526, 
Dnce  Archbishop  Warham  and  Bishop 
took  the  lead  in  seizing  and  burning 
Attempts  were  also  made  to  get  hold 
ol  26—41 


of  Tindall,  but  he  fled  to  Marburg,  where  he 
enjoyed  the  protection  of  the  landgrave  of 
Hesse.  Here  he  became  a  Zvvinglian  in  his 
attitude  on  the  Eucharist,  and  published  some 
of  his  most  important  original  works,  including 
The  Parable  of  the  Wicked  Mammon }  (1528) ; 
(The  Obedience  of  a  Christian  Man,'  and 
<How  Christian  Rulefs  Ought  to  Govern*  (1528), 
and  <The  Practyse  of  Prelates'  (1530).  He 
also  engaged  in  a  vigorous  polemic  with  Sir 
Thomas  More.  From  Marburg  he  went  to  the 
Netherlands,  and  for  several  years  resided  in 
Antwerp,  but  toward  1533  left  the  city  for  a 
time,  owing  to  Henry  VIII's  efforts  to  seize 
him.  In  1535  he  was  captured  at  Antwerp  by 
the  imperial  officers,  assisted  by  an  English 
Roman  Catholic  student  named  Phillips  who 
Drofessed  to  adopt  his  reforming  opinions.  He 
was  lodged  in  the  state  prison  at  Vilvoorden, 
near  Brussels,  and  despite  some  efforts  to  save 
him,  made  by  Cromwell  and  others,  he  was 
tried  for  heresy,  condemned,  degraded  from 
holy  orders,  then  strangled  and  his  body  burned. 
A  fragment  of  the  interrupted  Cologne  print  of 
his  New  Testament  translation  is  in  the  British 
Museum,  and  there  are  two  extant  copies  of 
the  first  edition  of  his  complete  New  Testa- 
ment (1525),  one  (practically  complete)  in  the 
Baptist  College,  Bristol,  the  other  (incomplete) 
in  Saint  Paul's  Cathedral.  A  revised  edition 
was  issued  by  him  at  Antwerp  in  1534,  and  a 
further  revision  in  the  following  year.  His 
translation  of  the  Pentateuch  appeared  at  Mar- 
burg in  1529-30,  and  that  of  Jonah  at  Antwerp 
in  1531;  a  copy  of  each  is  in  the  British  Mu- 
seum. Tindall's  translation  is  of  much  import- 
ance in  the  history  of  the  English  style  and 
English  literature,  and  formed  the  basis,  as  far 
as  it  went,  of  the  Authorized  Version  of  nearly 
a  century  later.  There  is  an  edition  of  Tindall's 
original  works  by  the  Parker  Society  (3  vols., 
1848-50).  Consult  Dcmaus,  <Life  of  William 
TindalP  (1886);  Price,  I.  M.,  <  Ancestry  of 
Our  English  Bible>    (Phila.  1907). 

TINDER,  a  dry  substance  that  readily  ig- 
nites from  a  spark;  before  the  introduction 
of  friction  matches,  it  was  in  common  use  as  a 
means  of  starting  a  fire.  It  consisted  usually 
of  charred  linen  which  caught  the  spark  from 
a  flint  and  steel;  since  the  tinder  did  not  flame, 
the  fire  was  started  by  touching  a  match  dipped 
in  sulphur  to  the  ignited  tinder.  Tinder-boxes 
were  boxes  in  which  tinder  was  kept  ready  for 
use;  they  were  usually  provided  with  a  flint 
and  steel,  the  latter  often  fastened  to  the  cover 
of  the  box  in  such  a  manner  that  the  flint 
when  struck  against  it  sent  sparks  into  the 
tinder  within.  (<German  tinder*  or  amadou  con- 
sisted of  the  more  solid  portions  of  certain 
fungi,  mainly  tree-growing  poly  fores,  prepared 
by  boiling  in  water  and  drying.  Sometimes 
saltpetre,  or  even  a  little  gunpowder,  is  added. 
Amadou  has  been  used  to  stop  bleeding  and 
also  in  surgery  as  a  support  and  for  pressure 
and  protection.  "Spanish  tinder*  was  a  stuff 
prepared  from  the  pubescence  of  the  flower- 
heads,  stems  and  leaves  of  globe-thistle.  The 
use  of  the  word  tinder  has  been  extended  to 
denote  any  substance  easily  inflammable. 

TINEID/E,  a  family  of  moths,  prominently 
represented  by  several  small  species  whose  cat- 
erpillars are  destructive  to  woolen  fabrics,  furs 
ana    various    stored   products.      See    Clothes- 


TINGLEY  —  TINTORETTO 


moth;  Flour  ihd  Ui  u.  hrascia;  Ghaim  iv- 

SBCTS;   Uoi  I 

TINGLEY,  Katherinc.  American  theoso- 
phisi:  b.  H*wbuf»ort,  Uhi,  6  Jl 
She  married  P,  B.  Tinclcv  in  1889  She  was 
for  some  rean  in  ■awstanl  io  W.  Q.  Judge, 
lh  n.  P.  Blavatsky  «erC  active  in  es- 
tablishing ihcosophv  as  :i  philosophy  .Hi' I  n 
ligiuti   and   ."i   In,  !     |8   Feb. 

ntw     branch     called     the     I   ; 
Brotherhood  and    I  h  lety,  which 

■  bee  in  (ii.'mv  ,-iiii  a  and  muni  rirs  and 
headquarters  at  Point  Loma,  Cal.  She  has 
edited  Cenlut\  Path  for  a  number  Of  vcars 
and  has  written  "The  Hysterias  of  the  Heart 
Doctrine'  (1902);  'Nosegay  oi  !"■■■ 
(1'JIJ)  ;  'Thcovophy  and  •■■■ - 
Problems  oj  the  Day1  (1°15>.  See.  TtuoaoriiY. 
TINOCERAS,  tI-nfit'6-MB,  a  gemu  of 
'  BOW  cxlirirt,  found  in  the  Eocene  of 
W*  ning  (Bridger  beds >  and  representing  the 

order     l)»\<i<  ,-ralti.       The     oi.1ivuln.il.     nm-     .ill 

them  nearly  equaling  the  ele- 
phant-, and  differed  I i  1  r To  from,  if,  indeed,  thcy 
were  noi  identical  with,  Umta&mium. 

TWOS,  tc'nos,  or  TENOS,  te'nos,  Greece 
an  island  in  the  monarchy  of  ihe  Cyelade*  mi- 
mediately  southeast  of  Andros.  It  is  IS  niiks 
ii  ng  by  eight  miles  broad  and  bu  at 
SI  square  miles.  It  is  traversed  by  high  moun- 
bc  terraced  dopes  of  which  yield  wine, 
wheat,  melons,  figs,  eta  Marble  and  •  ■' 
are  the  chief  exports.  TeitOS  or  Hagios  Niko- 
laos.  the  chief  town,  on  the  south  coast;  is  the 
sec  of  a  Roman  Catholic  bishop,  has  two  Ro- 
man Catholic  churches  and  a  small  harbor. 
Konh  of  the  town  is  the  white  marble  church 
of  I'enagia  Evangelist ria,  a   famous  pilgrim  rc- 

av.iii,.[i<  in  1"0_'  on  die  ,11'.' ol  aiKicnl 
Tcnos  revealed  remains  of  the  temple  of  Posci- 
.]■  t  i.     Tr  nos  was  prominent  in  I  lie  v.  ais  \wih  the 

and    during    the    Greek    l<>  ■■ 

Pop.  12,000. 
TINTERN   ABBEY.    England,    a    mm    of 
unrivaled  beauty  in  Monttioothsfriie,  on  the  Wye, 

eight     mil'  ■ ill        It     was 

founded  in   11.11   by  ibe  Cistercian   monks  —  ihe 

.i   1287.     It  is  well  preserved  and  is  a 

:■  .niHii   of    tin-   transition    from   Early 

i  be  open  work  ol 

of  its  chief  beauties.    Undc- 


TINTERN   ABBEY,     Lines   G  i 
Pew  MiIcj  above  Tiutern  Abbey,  on  Revisiting 

the   Hanks  uf   the   Wye  during  a  Tour,    Ink    U, 

.   reflective  poem  in  I?1'  lines  ol  bUnfc- 
verse,  by  William  wordawoi  lb 
1798,  and  was  published  that  same  yi 
famous  volume  entitled  'Lyrical  Ballads  '    The 

dumsy  litlc  has  long  .-nice  been  shorn  >■■ 

to  Tifltero  Abbes'— in  itself  misleading, 
since  Ihe  poem  has  nothing  10  do  with  tl 
which    IS    used   simply    If.   idenltfy    llu    I 
(hat  serves  as  .,  t.-isis   [oi   the  poet's   )■ 
Wordsworth    bad       ■ 

..ti    foot   i"    1793;  npon  his   see i    ■ 

years  later,  he  recall-  the  first  and  compares  his 
feeling  for  nature  al  that  time  with  what  M  is 

His   theme  in  general  is  the  mtet 

f  and  the  spii ' 

and  nrrealet 


of  the  other; 


contemplation  of   nature  give*    _ 

.rebendt  i 

ture  and  man;  nature   has   the  power  v 
light  upon  the  roystei 
console  and  suttain;  man's   own  emoCu 
■ 
l'n  iii.i  rib.    re 

and  hen 
■ 
.alb.l   '(*,1,  with  the 

so  much  in  common.     TV 
both  thought 

i.st    poem-  ; 

taken  together  they   form  the    I 
the    Words  wo  rthian    faith    and   doctrui 
Platonism    that    informs     ihe     'Ode' 
amen  til  lo  'Tmtern  Abbey,'  yi 
the  latter  throughout. 

The     poei     distinguishes      three     « 
periods,  in  hi*  altitude  toward 
and    merely      ■  .   'w»  into 

suous  apprei  i 

in   turn   finally  develops   into   a   moral  a 

the   *pbiV 

mind"    that    identifies    nature,     man    a» 

The     Prelude,'     Book     I'M 

poem,  taken  singly,  was  now  It,  the  »af 

I 
a  whole   and  h   rmaeew 


deniably  drops  toward  the  end 

dress  to  his  sister,  is  in  the  main  «i 

is    Wordsworth's    'grand    manner.' 

'Ode,'   no  less  appi    i 

way  than   the   beautiful   simili 

chacl'    ((],v).     No  other  of  his  poesm  rr 

so   many  ..if   hi 

*lh»  Mill.      . 

•ihe  Unit,  n.mrlnt.  mmnbeW 

met  of  lov»". 
•mnuic  never  did  bfirny  Iba  Wn  «kkl  *j 

Its  faith  in  the  entire  beneficence  of 
is  of  course  the  obi 
considered  philosoplaculj 
tiny  theorie 

■    cannot   be 
doubtful  whether  ihe  av 
affet  led    bj    \\  ordawotl 


.   b] 


Here  he  ipeaki 
suns"  is  perhaps  as  moving 

n;    llie    whole    - 

parable,  at  least  in  ilylc.  j. 

peare   or   Sin  I  ■ 

self -revealing   utterance  of 

■ 
mensely  influenced  the  cnu 

thought,  or  simply  as  an  ci 

item  A1i1jc>  '  h. 
(upreste  achtc 


TINTORETTO, 
busti,  son  of  a  dyi 

!■:-   i:n    I 

Sept    151 
pupil  oj   tl 


Ital... 


:..  "Ugh   ft_    . 
widlotsi  a  matter. 


?^ikU 
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:al  in  painting  a  union  of  the  design  of 
angelo  with  the  coloring  of  Titian.  He 
I  with  such  extraordinary  facility  and  ra- 
as  to  gain  the  epithet  "II  Furioso.^  An- 
Carracci  said  that  he  was  sometimes 
o  Titian,  often  inferior  to  Tintoretto.  He 
Scripture  subjects  in  a  perfectly  natural- 
)irit,  but  at  times  this  became  decidedly 
Ruskin  estimates  Tintoretto  very 
and  places  him  among  the  supreme 
s.  The  greater  number  of  his  works 
be  found  in  his  native  city,  and  of  these 
llowing  may  be  named :  In  the  Palace 
Doges:  ( Paradise,*  the  largest  oil-paint- 
the  world,  with  a  very  large  number  of 
;  'The  Delivery  of  the  Doge's  Insignia 
:colo  da  Ponte* ;  'Recapture  of  Zara* ; 
of  Vulcan*  ;  'Mercury  with  the  Graces* ; 
*va  driving  back  Mars* ;  c Descent  from 
oss* ;  etc.  In  the  Academy:  ( Saint  Mark 
ding  to  the  Rescue  of  a  Condemned 
an  Slave* ;  ' Adoration  of  the  Kings* ;  etc. 
church  of  Madonna  dell'  Orto :  (The  Last 
ent*;  'Adoration  of  the  Golden  Calf*; 
:1c  of  Saint  Agnes,*  and  Presentation  in 
^mplo.*  The  Uflizi  gallery  at  Florence 
is  some  of  his  works,  including  ^bra- 
Sacrifice*  and  a  'Marriage  at  Cana* ; 
e  Pitti  Palace  contains  among  others,  a 
nt  from  the  Cross* ;  (Vulcan  with  Venus 
lipid,*  and  a  'Madonna.*  The  Prado 
m  at  Madrid  is  rich  in  works  by  Tinto- 
among  them  being  many  portraits;  and 
are  to  be  seen  in  the  National  Gallery 
ndon  (( Saint  George  Destroying  the 
i* ;  'Christ  Washing  the  Feet  of  His 
cs*),  Berlin,  Dresden,  Vienna,  Paris,  etc. 
t  Ruskin,  'Stones  of  Venice*;  ( Modern 
rs*;  etc.;  Osier,  'Tintoretto*  (1879); 
s,  'Jacopo  Robusti*  (1895);  and  the 
*     by     Bonsusan     (1907)     and    Philipps 

MWORTH,  George,  English  sculptor: 
don,  England,  5  Nov.  1843.     He  was  the 

a  wheelwright  and  in  his  father's  shop 
the  practice  of  wood  carving.  In  1861 
<  lessons  in  an  art  school  at  Lambeth  and 
4  entered  the  Royal  Academy  schools, 
exhibiting  figures  and  groups  of  figures 
Royal  Academy,  he  obtained  an  appoint- 
n  the  Doulton  art  pottery  (1867).  The 
tions  by  which  he  became  famous  were 

terra-cotta  panels  with  groups  of  figures 
h  relief  illustrating  scenes  from  sacred 
,  which  combine  originality  of  design, 
ramatic  effectiveness  and  devout  feeling. 
)st  important  work  is  the  reredos  in  York 
r,  with  26  terra-cotta  panels. 

DNONTAIC,  an  American  Indian  tribe 
ly  residing  near  Nottawasaga  Bay,  On- 
Canada.  When  first  discovered  by  the 
.  in  1616,  they  were  called  the  Tobacco 
,  from  their  large  fields  of  tobacco.  In 
he  remnants  of  the  tribe  joined  the  Wy- 
>s  (q.v.). 

PPECANOE,  a  nickname  of  Gen.  Wil- 

'enry  Harrison,  given  to  him  on  account 

victory    in    the    battle    of    Tippecanoe 

In   the  presidential   campaign  of  1840, 

resulted  in  the  election  of  Harrison  and 

"Tippecanoe    and    Tyler    too})    was    the 

var-cry  of  the  Whigs. 


TIPPECANOE,  Battle  of,  fought  7  Nov. 
1811  near  the  site  of  the  present  village  of 
Battle  Ground,  on  the  Tippecanoe  River,  in 
Tippecanoe  County,  Ind.,  between  about  900 
Americans  under  William  Henry  Harrison 
(q.v.),  who  was  then  governor  of  the  Territory 
of  Indiana  and  a  force  of  Indians  nominally 
under  athe  Prophet,**  brother  of  Tccumseh 
(q.v.)t  but  actually  commanded  by  three  chiefs, 
Stone  Eater,  White  Loon  and  Winnemac.  The 
Indians  were  estimated  by  Harrison  at  about 
6,000,  but  were  probably  much  less  in  number. 
Harrison  encamped  on  the  night  of  6  November 
near  the  Indian  village  on  the  Tippecanoe  River 
and  while  his  men  were  asleep  in  the  early 
morning  of  the  7th  the  Indians  fell  upon  them 
with  great  fury  and  were  only  defeated  and 
driven  from  the  field  after  several  hours  of 
desperate  fighting,  in  which  the  whites  lost 
about  185  in  killed  and  wounded,  the  loss  of  the 
Indians  being  unknown,  though  they  left  40 
dead  on  the  field.  The  village  was  found  on  the 
8th  deserted  and  was  burned  by  Harrison's 
men.  For  reasons  of  prudence  Harrison  then 
fell  back  to  Vincenncs.  Consult  Pirtlc,  'The 
Battle  of  Tippecanoe*  (1900),  No.  15  of  the 
"Filson  Club  Publications.** 

TIPPERARY,  tlp-e-ra'ri,  Ireland,  a  town 
and  the  county-seat  of  the  famous  county  of 
Tipperary  in  Munster.  The  town  is  situated  42 
miles  northwest  of  Cork  and  110  miles  south- 
west of  Dublin.  It  has  a  large  grammar  school, 
several  religious  schools  and  butter  and  pro- 
vision markets. 

TIPPLE,  Ezra  Squicr,  American  Metho- 
dist Episcopal  clergyman:  b.  Camden,  N.  Y., 
23  Jan.  1861.  He  was  graduated  at  Syracuse 
University  in  1884,  took  his  Ph.D.  there  in 
1886  and  was  graduated  at  Drew  Theological 
Seminary  in  1887.  He  served  as  a  pastor  in 
New  York  in  1887-1905,  when  he  became  pro- 
fessor of  practical  theology  at  Drew  Theologi- 
cal Seminary.  Since  1912  he  has  been  president 
of  that  institution.  He  is  a  trustee  of  Syra- 
cuse University  and  is  author  of  'The  Heart  of 
Asbury's  Journal*  (1905)  ;  'The  Life  of  Free- 
born Garrettson*  (1910);  (Francis  Asbury* 
(1916)  ;  (The  Drew  Theological  Seminary,  1867- 
1917*   (1917),  etc 

TIPPOO  (or  TIPU)  SAHIB,  tt-poo'  sa'- 
hib,  sultan  of  Mysore:  b.  19  Nov.  1749;  d. 
Seringapatam,  Mysore,  4  May  1799.  He  was 
the  son  of  Hyder  AH  Khan,  whom  he  succeeded 
in  1782.  During  the  operations  of  the  English 
troops  under  General  Mathews  in  Malabar,  he 
checked  the  advance  of  the  British  at  Bednor, 
April  1783  and  temporarily  wrested  Mangalorc 
from  its  western  invaders.  In  the  following 
autumn  he  was  compelled  to  surrender  this 
province  to  Great  Britain.  In  1784  he  was 
forced  to  sign  a  treaty  of  peace;  but,  con- 
tinuing to  intrigue,  war  was  declared  against 
him  in  1790  and  in  1791  he  was  defeated  by 
Lord  Cornwallis  and  obliged  to  surrender  half 
of  his  domain  and  to  pay  33,000,000  rupees  to 
his  English  conquerors.  In  1799  he  was  sus- 
pected of  an  alliance  with  France  and  again 
defeated  by  the  British  and  their  allies,  the 
Mahrattas.  He  was  killed  while  fighting  in  this 
campaign.  Consult  Bowring,  'Haider  Ali  and 
Tipu  Sultan  >    (1893). 
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TIPTON,  England,  town  in  Staffordshire, 
situated  six  miles  northwest  of  Birmingham. 
Ii  has  coal  and  iron  mines,  iron  foundries, 
steam  boiler  and  structural  iron  works,  red  and 
white-lead  factories,  cement  works  and  brick- 
yards.   Pop.  al>out  32,000. 

TIPULID-ffi,  the  family  of  craneflics 
(qv.). 

TIRABOSCHI,  te-ra-hos'kc,  Girolamo, 
Italian  literary  historian:  b.  Bergamo,  28  Dec. 
1731;  d.  Modcna,  3  July  1794.  He  was  edu- 
cated by  the  Jesuits,  afterward  joining  their 
order  and  was  for  many  years  a  professor  in 
the  University  of  Milan.  He  was  a  scholar  of 
note,  his  greatest  work  being  the  *Storia  dclla 
Letteratura  Italiana1  (1772-03)  in  13  volumes. 
He  also  published  'Bibliotcca  Modcncse'  (6 
vols.,  1781-86),  and  ^lemorie  storichc 
modencsi'  (179,1-94).  He  was  librarian  to 
Francis  III,  duke  of  Modcna,  from  1770. 

TIRAILLEUR,  ti-ra-lycr,  a  skirmisher, 
sharpshooter;  the  title  was  first  employed  by 
the  French  in  1792,  to  denote  light-armed  troops 
thrown  out  from  the  main  body  to  do  skirmish 
work,  feel  the  enemy,  cover  the  movement  of 
the  main  body,  etc. 

TIRASPOL,  te-riis-poly',  Russia,  a  river- 
port  in  the  government  of  Cherson,  on  the 
Hnicster,  60  miles  northwest  of  Odessa.  It 
possesses  fi\e  churchci,  two  synagogues  and  a 
slate  bank.  One  of  its  chief  attractions  is  its 
gardens.  The  principal  industries  arc  tobacco- 
raising  and  fruit  culture.  There  arc  four  fac- 
tories and  some  trade  is  carried  on. 

TIRE,  the  outer  band  placed  around  the 
felloes  of  a  wheel,  made  in  various  forms,  for 
s(\eral  ptirjnises.  The  common  tire  for  a 
wooden-carriage  wheel  is  made  of  iron  or  steel 
and  serve*  the  double  purpose  of  holding  to- 
gether the  part*  of  the  wheel  and  resisting  wear 
in  traversing  the  ground.  The  continuous  steel 
tin*  is  an  American  invention  and  consists  of 
a  Hat  hoop  of  steel  usually  of  the  same  width 
and  formed  so  to  tit  tightly  over  the  felloes;  it 
is  expanded  by  heating  and  put  on  in  a  heated 
condition;  upon  codling  it  shrinks  and  tightly 
compn >>es  the  wheel.  It  is  further  secured 
by  sunk-holts  through  the  felloes.  The  wire 
wheel  made  on  a  suspension  principle,  as  in  the 
bicycle,  has  a  sieel  felloe  with  a  concave  outer 
surface  for  holding  a  rubber  tin-  or  a  ptieti- 
n.atice  tire.  These  ha\e  been  highly  developed  in 
tin  bicycle  (<|.\.)  :*nd  the  automobile  (q.y. )  ; 
car  win  els  and  locomotiw  wheels  of  cast  iron 
or  cast  steel  have  Usually  tires  of  tough  wrought 
suel  shrunk  mi.  si«  that  the  wearing  surface 
may  b»-  a>  dur.ibl-  a>  possible.  Sec  KntP.KK 
I  il:l  S. 

TIREBUCK,  William  Edwards,  English 
nii\e!isf  b.  Liverpool,  1854.  He  was  for  some 
\(.ir-  a  writer  on  the  stall  of  the  Liverpool 
Mail  and  the  Yorkshire  Post,  but  in  1S88  re- 
tmd  fii-iii  mwsp.ipir  life  and  devoted  himself 
;■■  v.  liiiiu:  tut  ion.  His  best-known  novels  in— 
.■iii'le  'Saint  Margaret*  (1SSS);  M^rrie1 
.  1  >'  •  1  i  a:  -1  'Mi-  (.rare  of  All  St.uls  \  MK»5). 
lit  i-  al-"  tb<  aiitlior  of  an  estimate  of  'Dante 
(.a'-'i'  W-iiii'  tlSSJ»  and  of  a  later  work 
«:,:i-\.!    ■  i  i  ii.it    Minds  in   Art'    (1KKX).  etc. 

TIRESIAS.  u  re'si-as.  according  to  (Ireek 
m\iliolo::>.  .i  Mmtli»;nn   of  Thebes,  reputed  to 


have  been  struck  blind  either  because  be 
revealed  to  men  things  which  ihry  ought 
know,  or  because  he  had  seen  Athene  b 
Athene  conferred  upon  him  the  power  to 
stand  the  language  of  birds,  uhih    Zeu* 
him  the  gift  of  prophecy  and  long  life.  T« 
son  has  a  poem  on  the  subject  of  (Tir 
( 1885 ) ,  who  also  figures  in  many  Greek 

TIRLEMONT   (Flemish.  Tinmen  or 
hen),  Belgium,  town  in  the  province  of  Bra! 
on  the  Geetc  River,  1 1  miles  southeast  of  I 
vain  and  29  miles  cast  of  Brussels.   There 
two  churches   dating    from    the    12th   c 
Xotrc   Dame  du   Lac  and   that   of  Sain*  < 
main.     Saint   Germain   has    a    fine   altar** 
by  Wappers.   The  town  was  taken  by  the 
of  Marlborough  in  1705;  on  16  March  Yn 
was  the  scene  of  a  victory  by  the  French  i 
the  Austrians,  and  in  the  European  War  it 
occupied  by  the  Germans  soon   after  the 
break  of  the  war  in   1914,   remaining  in 
hands  until   the   armistice.     Industries  ii 
brewing    and     the    manufacture     of    k 
woolens,  soap  and  engines.    Pop.  17.581. 

TIRPITZ,  Alfred  von,  German  admi 
Kuslrin,    1849.     Graduating    from    the 
Academy  when  only   17  years  of  age,  w 
vauccd  rapidly,  and  in  1896  was  State  Sc 
tary  of  the  Navy  and  in  1898  Minister  of  S 
of  Prussia.    In  1911  came  his  promotion  to 
post   of   Lord   High   Admiral.     He   took  g 
interest  in  the  development  of  the   submi 
and  had  immense  faith  in  this  arm  of  the  n 
He    is    credited    with    having    organized 
planned  the  submarine  blockade  of  the  B 
Isles  in   1915-16.    When  he  carried  his  bu 
to  the  extent  of  sinking  unarmed  vessels, 
natiug  in  the  torpedoing  of  the  Lusitania  <<+ 
he  aroused  such  indignation   in  neutral  co 
tries  that  the  unwisdom  of  the  policy  was 
parent   and  his   resignation   was  arranged 
though    the    assigned    reason    was    his   illn 
Sec  War,  Kuropkan. 

TIRYNS,   ti'rlni.    Greece,    in    Argolis. 
miles  southeast  of  Mycenae,  an  ancient  city 
a   rocky  height   which    formed   the   Acrope 
beneath    which    another    city    extended   al 
the   plain.    The    town    was  destroyed  ¥& 
Much  of  the  citadel  and  of  the  cyclopean  * 
with  their  pointed  gates  arc  still  standing, 
getlur  with  some  interior  passages  or  gait 
of  similar  construction.    The  excavation!  < 
ducted  by  Schliemann  in  1884-85  resulted 
ihe   discovery   of   a   magnificent    palace,  c 
prising  various  buildings  and  approached 
peristyle.    The  complete  arrangement  of 
halls  and  private  apartments  is  apparent,  v 
suit   Schliemann,   ^iryns*    (1886) :   Perrot 
Chipiez,    « Histoire  dc    I'Art    dans    l'Aal 
(Vol.  VI,  1894)  and  Baedeker's  •Greec*. 

TISCHBEIN.  tish-bin.  Johann  P 
August,  German  painter:  b.    MaeMrichi. 
d.    Heidelberg,    1812.    He   studied   with  1 
lleiiirich    Tischhein    and    in    Paris    and 
After  serving  as  court  painter  in  Waki 
became    director   of    the    Leipzig    Acad 
INK).    He   painted   many  noteworthy  | 
including  nine  of  the  princes  and  prim 
<  >rangc-\'ass;,u     (Amsterdam)     and 
Schiller,  which  he  finished  in  1804. 

TISCHBEIN,  Johann   H<  ( 

painter:   h.   Haina,  3  Oct.   172L,   «.  , 
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789.  He  studied  under  the  court  painter 
in  his  native  town  and  under  Boucher. 

00  and  Watteau  in  Paris.  He  entered 
idio  of  Piazzetta  in  Venice  1748,  re- 
to  Cassel  in  1751,  was  made  court  painter 
landgiave  and  in  1776  became  director 
New  Academy.    He  painted  numerous 

:s  and  historical  pictures,  which,  although 
jsessing  great  strength,  were  considered 

the  best  produced  in  Germany  at  that 

Among  them  may  be  mentioned  (Less- 
1760)  ;    ( Count    Waldner    von    Freund- 

(1761);     <  Augustus     and     Cleopatra> 

and   <Belisarius>    (1786). 

CHBEIN,  Tohann  Heinrich  Wilhclm, 

1  painter  and  etcher,  called  athe  Neapoli- 
..  Haina,  15  Feb.  1751 ;  d.  Eutin,  26  July 
He  was  a  nephew  of  Johann  Heinrich 
!in  and  the  most  famous  of  the  Tischbein 

He  studied  under  his  uncle  and  other 
:s  and  in  Hamburg,  Bremen  and  Holland. 

assisted  him  in  going  to  Italy  and  in  1787 
i  went  together  to  Naples,  where  Tischbein 
1  the  patronage  of  Sir  William  Hamil- 
i  from  1789  to  1799  was  director  of  the 
ny.  In  1809  he  became  court  painter  to 
ike  of  Oldenburg.  The  43  'Idyls*  cele- 
in  Goethe's  verse  wrcre  painted  by  Tisch- 

Eutin.  To  different  publications  he  con- 
d  over  150  etchings  and  engravings  and 
intings  include  (Conradin  of  Swabia 
g  his  Sentence)  (1784);  (An  Italian 
ape*  (1819)  ;  a  portrait  of  Goethe,  and 
ait  of  the  artist  himself.   Consult  Michel, 

biographique  sur  les  Tischbeins*  (1881). 

5CHENDORF,  tTsh'en-d6rf,  Konstan- 
n,  German  biblical  critic:  b.  Lengenfeld, 
y,  18  Jan.  1815;  d.  Leipzig,  7  Dec.  1874. 
s  educated  at  Leipzig,  where  he  qualified 
ecturcr  in  1840.  In  the  latter  year  he 
to  Paris  and  deciphered  the  ( Codex 
mi*  and  soon  afterward  he  began  to 
extensively  in  Europe,  Egypt,  Sinai  and 
nc  in  search  of  biblical  manuscripts. 
4  he  saved  from  the  flames  in  the  Con- 
>f  Saint  Catharine  on  Mount  Sinai  a 
le  manuscript  of  the  Old  Testament,  but 
to  get   possession  of  more  than  a  part 

This  part  he  published  in  facsimile  in 
s  the   ( Codex  Friderico-Augustanus,*   so 

in  honor  of  his  patron,  the  king  of 
y.  He  was  appointed  in  1845  extraordi- 
professor,  in  1850  ordinary  honorary 
sor  ami  in  1859  ordinary  professor 
eology  and  biblical  palaeography  at 
£.  He  again  visited  the  East  in  1853  and 
)  he  made  a  third  visit  at  the  cost  of  the 
n  government.  On  the  third  journey  to 
he  brought  back  the  rest  of  his  ( Codex 
ico-Augustanus,)  better  known  as  the 
•c  Sinaiticus,*  the  oldest  Greek  manu- 
of  the  Bible,  containing  the  entire  New 
lent  and  the  Epistle  of  Barnabas,  be- 
nuch  of  the  Old  Testament.  (See  Codex 
icus).  A  magnificent  facsimile  edition 
iblishcd  in  four  volumes  at  Saint  Peters- 
i  1862.    In  1869  Tischcndorf  was  ennobled 

emperor.  Among  his  contributions  to 
ctual  criticsm  of  the  New  and  the  Greek 
'estament  are  10  editions  between  1843 
570,  the  largest  being  'Monumenta  Sacra 
i:  Nova  Collcctio>  (1855-70).  He  is- 
everal  editions  of  the  Greek  New  Testa- 


ment, of  which  the  eighth  critical  edition  (two 
vols.,  1864-72)  is  of  great  importance.  In  his 
<  Novum  Testamentum  Triglottum)  (1854)  he 
printed  together  his  Greek  text,  the  Latin  of 
Jerome  and  the  German  of  Luther.  His 
( Synopsis  Evangelica*  (5th  ed.  1854)  should 
also  be  mentioned  in  connection  with  this  part 
of  his  worlc  He  edited  the  Septuagint  with 
critical  appendix  (1850;  7th  ed.  1887)  and  on 
the  New  Testament  apocrypha  and  pseudepi- 
grapha  published  (De  Evangeliorum  Apocry- 
phorum,  Origine  et  Usu}  (1851) ;  (Acta  Apos- 
tolorum  Apocrypha*  (1851);  (Evangelia 
Apocrypha }  (1853)  ;  and  ( Apocalypses  Apocry- 
phal (1866).  (In  wann  wurden  unsere  Evan- 
gelien  verfasst?*  (1865;  Eng.  trans.)  he  shows 
a  strongly  conservative  tendency.  He  described 
his  travels  in  the  works  (Reise  in  den  Orient* 
(1845-46)  and  (Aus  dem  Hciligen  Lande* 
(1862).  _j 

TISHRI,  a  month  in  the  Jewish  calendar, 
the  first  of  the  civil  year  and  the  seventh  of  the 
ecclesiastical.  It  corresponds  to  portions  of  our 
September  and  October  and  contains  the  Jewish 
Day  of  Atonement  as  well  as  the  Feast  of  Tab- 
ernacles. It  is  frequently  mentioned  in  the  Old 
Testament  and  in  1  Kings  xiii,  2  it  is  related 
that  a.  .  .  all  the  men  of  Israel  assembled 
themselves  unto  King  Solomon  at  the  feast  in 
the  month  Ethanim,  which  is  the  seventh 
month*;  the  term  Ethanim,  used  instead  of 
Tishri,  signifies  streaming  rivers,  the  result  of 
the  September  floods.  The  name  tishri  occurs 
in  the  Palmyrene  inscriptions  and,  therefore, 
was  probably  not  confined  to  the  Jews. 

TISSANDIER,  te-san-de-a,  Gaston, 
French  aeronaut:  b.  Paris,  France,  21  Nov. 
1843.  He  was  the  inventor  of  a  dirigible  bal- 
loon in  which  he  made  an  ascent  of  five  and  one- 
third  miles,  from  Paris  in  1875 ;  he  alone  surviv- 
ing of  the  "members  of  the  aeronautic  experi- 
ment. Besides  his  written  contributions  to  the 
subject  of  aeronautics  he  has  contributed  to  the 
( Library  of  Wonders >  series,  well-known  vol- 
umes on  the  subjects  of  light,  water,  coal  and 
fossils. 

TISSERAND,  Francois  F61ix,  French  as- 
tronomer: b.  Nuits-Saint-Georgcs,  Cote-d'Or, 
15  Jan.  1845 ;  d.  Paris,  20  Oct.  1896.  He  was 
educated  at  the  Ecolc  Normale  Superieure 
and  in  1866  he  became  adjunct  professor  at 
the  Paris  Observatory.  He  took  his  doctor's 
degree  in  1868  with  a  thesis  which  was  a  bril- 
liant extension  of  the  scope  of  the  method  of 
Delaunay.  He  went  to  Malacca  to  observe  the 
solar  eclipse  of  18  Aug.  1868  and  in  1873  be- 
came director  of  the  Observatory  at  Toulouse. 
He  was  a  member  of  the  French  expeditions 
observing  the  transit  of  Venus,  in  Japan,  in 
1874  and  in  Martinique  in  1882.  He  was  elected 
to  the  Academy  of  Sciences  in  1878;  in  1883 
became  professor  of  celestial  mechanics  at 
the  Sorbonne;  and  in  1892  was  appointed  di- 
rector of  the  Paris  Observatory.  He  made 
many  valuable  investigations  in  the  field  of 
celestial  mechanics  and  wrote  brilliantly  on 
the  subject.  The  results  of  his  own  labors  and 
that  of  others  in  this  field  are  set  forth  with 
masterly  grasp  and  simplicity  in  his  (Trait6  de 
mecanique  celeste*  (4  vols.,  1886-96).  He  re- 
vised Lalande's  catalogue  and  was  editor  of 
the  Bulletin  Astronomique. 
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TISSOT,  tc-sfr,  Claude  Joseph,  French  phi- 
losopher: h.  Fourgs  (Doubs),  26  Nov.  18C)1 ;  d. 
Dijon,  7  Oct.  1876.  He  translated  the  larger 
part  of  Kant's  wriiings  into  French.  Among 
his  original  works  arc  'Of  the  Heautiful,  Espe- 
cially in  Literature'  (1830);  *  Short  History 
of  Philosophy*  (1S40);  (The  Mania  of  Sui- 
cide and  of  Revolt1  (1840);  ( Parceling  of  the 
Land  and  Division  of  Property*  (1842) ; 
•Principles  of  Morality'  (1866);  c Catholicism 
and  PuMic  Instruction*  (1874);  ( Insanity  Con- 
sidered Especially  in  its  Relations  to  Normal 
Psychology  >  (1876). 

TISSOT,  James,  French  painter :  b.  Nantes, 
15  Oct.  1836;  d.  Abbey  of  Bouillon,  8  Aug. 
V02.  He  was  a  pupil  of  Ingres,  studied  in 
London  under  Seymour  Haden,  and  attracted 
attention  by  his  brilliant  pictures  of  fashionable 
women,  actresses  and  grisetics,  as  in  his 
( Promenade  in  the  Snow*  (1859).  His  scries 
of  etchings  *  Parisian  Women  \  was  very  popu- 
lar. He  suddenly  changed  his  whole  artistic 
aim  in  life  under  the  stress  of  a  sudden  be- 
reavement and  went  to  Palestine  (1890)  where 
he  studied  for  six  years  the  scenery  and  build- 
ings and  rural  activities  of  the  Holy  Land  for 
the  purpose  of  producing  a  set  of  pictures  il- 
lustrating the  life  of  Christ.  These  paintings 
were  subsequently  reproduced  by  Lemercicr  in 
Paris  under  the  title  'La  vie  dc  not  re  Seigneur 
Jesus-Christ* ;  and  a  parallel  publication  of 
them  has  been  issued  in  this  country.  The 
original  drawings  and  paintings,  540  in  all,  are 
now  in  the  Brooklyn  Institute  of  Art.  Just  be- 
fore his  death  he  began  his  paintings  illustrat- 
ing the  Old  Testament. 

TISSUE,  in  biology,  a  group  of  similar 
cells  in  an  animal  body  (or  a  plant)  which 
form  a  definite  fabric,  having  the  same  origin 
and  discharging  the  same  function.  Tissues 
arc  clarified  according  to  their  structure  when 
completely  developed,  in  accordance  with  their 
f  unci  ions,  or  with  reference  to  their  mode  or 
origin.  A  common  -classification  of  animal 
tissues  includes  cellular  tissue,  connective 
tissue  (q.v.),  epithelial  tissue,  (sec  Epitiie- 
litm),  muscular  tissue  (sec  Muscular  Sys- 
tem, Development  of),  nerve-tissue  (see  Ner- 
vous System,  Evolution  of  the),  etc.  Fatty 
tissue  consists  of  a  meshwork  of  white 
fibrous  tissue  in  which  fat-cells  are  imbedded. 
It  is  found  beneath  the  skin,  around  various 
internal  organs,  in  the  marrow  of  bones,  and 
elsewhere,  and  is  both  protective  and  heat- 
retaining  in  iu  function.  Mucous  tissue  is 
merely  a  stage  in  the  development  of  ordinary 
connective  tissue.  Adenoid  tissue,  found  in  the 
glands,  consists  of  a  network  of  very  delicate 
connective  tissue,  in  which  white  cells  of  vari- 
ous mzcs  are  entangled.  The  cartilage  (q.v.) 
or  gristle  of  tin-  joints  is  one  of  the  primary 
animal  tissues.  See  Anatomy,  Comparative; 
Plants.  Stri  i  tiki  i>k;  Monk;  (\\ki  u.ack;  His- 
tology; P  ar  i-:  n  r  i  i  y  m  a  . 

TISSUE  PAPER.     See  Paper;  Paper  In- 
dus IKY    IN    AMFKK'V 

TISZA,    ti>V>.    Koloman    Borosi'eno    von, 

Hungarian  statesman:  b.  (Irosswardein.  16  \)vc. 
1X30;  d.  Iludape^  Hungary,  23  March  VX)2. 
He  was  educated  fur  the  law.  but  entered  the 
civil  service  in  I^IX.  and  tnuk  a  prominent  part 
in    educational    affair?*.     Although    not    at    first 


identified  with  the  revolutionary  nun  en 
attempt  of  Austria  to  control  ecclesiastic 
ters  in  Hungary  in  185°-  brought  him  fon 
as   the   leader  of   the   party   which   stood 
Protestant  autonomy.    In  1860  he  was  el 
to  the  Hungarian  Parliament,  where  he 
the  conciliatory  measures  offered  by  1 
rial  government   in  the  proposal    to   i»wp 
absolute  authority  and  to  yield  the  right  of  r 
resen tation  to  the  Magyar  provinces,  and 
resolutely    and    persistently    for    tndepcnuo 
In    1861    he    succeeded   Count   Tclsky  as 
leader   of    the    Constitutional    party.    He 
subsequently  instrumental  in  uniting  the 
crate  Radicals  with  the  Liberal  party,  1 
at  all  times  opposed  to  the  socialistic  aflr- 
rian  demands  of  the  revolutionists.    In 
was  appointed   Minister   of    the    Intend, 
some  months  later  became  Prime  Minister.  . 
resigned  his  office  in  1890,  but  continued 
his  death  to  direct  the  affairs  of  his  part* 
to  control  legislation. 

TISZA,  Stephan,  Count,  Hungarian 
man :  b.  Budapest,  1861 ;  d.  31   Oct.  19 Ik 
was    educated    at    the    universities    of    1 
Heidell>erg    and    Vienna    and    was    app 
to    a    post    in    the    Hungarian    Ministtj 
the    Interior    in    1882.      He    was    elected 
the     Hungarian     Parliament      in     1885.    i 
was     conspicuous     for     his     strong 
of    close    relations    with    Austria.      He 
1  Vernier  and  Minister  of  the  Interior  in 
Of),  losing  his  scat  in  Parliament  at  t 
time  that  his  ministry  fell.     He  was  ■  . 

pointed   Premier    10  June    1913,   and   %*. 
that  office   at    the  outbreak  of    the   £ui 
War  in  1914.    He  was  thoroughly  in  syi 
with  the  war  and  was  regarded  as  one 
chief    authors.    Growing    dissatisfaction    - 
the  continuation  of  the  war,  and  overwh 
demands  for  suffrage  and  other  re  for 
Tisza  was  unwilling  to  grant  resulted  •« 
to  bring  about  the  fall  of  his  Cabinet  ib 
and  he  resigned  13  May  1917.    In  1918  he 
assassinated. 

TITAN  I  A,  according  to  Ovid,  a  1 
Lat<ma,    a     daughter    of     the     Titan     % 
Shakespeare  in   ( Midsummer   Night's  D 
gives  the  name  to  the  wife  of  Ohen 

TITANIFEROUS     IRON     Of 

chiefly  varieties  of  the  minerals  iltnen.««, 
tite   and   magnetite.    Ilmenite    (q.v.)    U 
called  titanic  iron  ore  and  is  richer  in  t 
than  either  of  the  others.    The  val 
ores  for  both  iron  and  titanium,  whim  *•« 
questioned,  seems  at  last  to  be  establish 
remarkable  attraction  of  titanium  for  . 
suggcMs  its  use  in   freeing  iron  and  m> 
Mmv-liolo,   while   titanium   steel   is  k 
possess     remarkable     toughness      and 
Mreng'ih.     Much  excellent  work  has  beta 
bv  Ko»i  in  pointing  out  the  merits  of  ti 
steel  and  in  developing  processes  for 
tion  of  titaniferous  iron  ores.     The 
port  ant  known   occurrences  of  t     se  <     - 
in  Norway,  Quel>ec  and  the  Adiruu        t 
tains,  iu  each  of  which  regions  t     it  , 
of   vaM  extent.    These  occurrences         r 
e\haiisti\ely  described  in  papers  by        j, 
and  J.  T.  Kemp. 

TITANITB,  a  mineral  occurring  in 

clinic  crystals,  often  wedge-shaped  and  r> 
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the  composition  of  calcium  silico-titan- 
s  lustre  is  adamantine  to  resinous;  hard- 
to  5.5;  specific  gravity  about  3.5.  Part- 
often  prominent,  while  prismatic  cleav- 

less  distinct.  Its  colors  vary  greatly. 
rown  to  black  crystals,  sometimes  scv- 
:hes  in  diameter,  occur  mostly  in  lime- 
n  Saint  Lawrence  County,  New  York, 
Canada.  The  variety  sphenc  is  usually 
jreen  or  golden  yellow,  and  often  occurs 
ss  or  chloritic  schists  in  transparent  or 
:ent  twin  crystals.  Owing  to  the  high 
ve  and  dispersive  power  of  such  crystals, 
r  rare  beauty  and  inferior  to  none  but  the 
d  in  their  play  of  colors,  may  be  cut 
lem,  though  they  lack  durability  owing 

low  degree  of  hardness.  The  finest  of 
em  sphenes  are   from  Switzerland,  the 

Delaware  County,  Pennsylvania  and 
Dster,  New  York. 

ANIUM.  See  Electro-chemical  In- 
s;  Mineral  Production  of  the  United 

'ANOSAURUS,  a  genus  of  huge  sauro- 
dinosaurs.     Sec.  Dinosauria. 

ANOTHERIUM.       See     Brontothe- 

ANS,  ti'tanz,  in  Greek  mythology,  six 
id  six  daughters  of  Uranus  and  Ge, 
Oceanus,  Koius,  Krelius,  Hyperion, 
and  Kronus;  Theia,  Rhea,  Themis, 
syne,  Phoebe  and  Tethys.  Uranus  hav- 
lished  to  Tartarus  the  Hekatonchcires 
undred-handedw)  and  the  Cyclops,  Gaia 
:he  Titans  to  avenge  their  brothers. 
>se  and  freed  them,  deposed  Uranus,  and 
nus  in  his  place.  Kronus  and  the  Titans 
i  their  turn  put  down  by  the  sons  of 
and  Rhea,  named  the  Olympii,  with  Zeus 
head,  but  not  till  after  a  long  struggle, 
h  Zeus  brought  to  his  aid  the  Cyclops 
:katoncheires.  whom  Kronus  had  again 
tied  in  Tartarus.  Zeus  quelled  the  Titans 
,e  lightning  given  him  by  the  Cyclops, 
them  to  Tartarus,  placing  them  under 
i  of  the  Hekatonchcires.  This  struggle, 
he  Titanomachia,  was  regarded  as  sym- 
;  the  conflict  of  reason  and  order  with 
ie  forces  of  nature.  Consult  Mayer, 
ganten  nnd  Titanen  in  der  antiken  Sage 
nst>  (1887). 

CHENER,    tich'en-er,   Edward    Brad- 

\merican  psychologist :  b.  Chichester, 
1,  11  Jan.  1867.  He  was  graduated  from 
in  1890,  and  afterward  studied  in  Lcip- 
e  returned  to  Oxford  as  extension  lec- 
n  biology,  but  was  called  to  Cornell 
;ity,  Ithaca,  N.  Y.,  in  1892,  as  assistant 
>r  of  psychology,  and  in  1895  became 
ofessor  of  psychology  there.  His  writ- 
lude  (A  Primer  of  Psychology )  (1898)  ; 
mental  Psychology*  (1901")  ;  «Text 
f  Psychology'  (1910);  <A  Beginner's 
ogy*  (1915).  He  is  also  editor  of  the 
m  Journal  of  Psychology. 

'E,  Sir  William,  British  architect:  b. 
,  Feb.  1798;  d.  23  April  1873.  He 
in  the  work  of  rebuilding  the  body  of 
'unstan-in-the-Kast  in  1817-20;  was  en- 
i  building  the  Scottish  Church  in  Regent 
in  1827-28;  and  was  one  of  the  de- 
of  tbc  LoikIoh  and  Westminster  Bank, 


Lothbury,  in  1838.  He  rebuilt  the  Royal  Ex- 
change in  1841-44,  a  work  which  is  considered 
his  greatest  achievement  as  an  architect,  rie 
designed  the  earlier  English  railways  stations  as 
well  as  those  on  the  line  from  Havre  to  Paris, 
France.  He  planned  the  Woking  Cemetery  in 
1853-54;  was  a  member  of  Parliament  from 
1855  until  his  death ;  :  nd  was  knighted  in  1869. 
Author  of  (A  Catalogue  and  Description  of 
the  Antiquities  Found  in  the  Excavations  for 
the  Royal  Exchange*   (1848). 

TITHES,  taxes,  either  voluntary  or  com- 
pulsory, consisting  of  one-tenth  of  the  income 
taxed.  Usually  tithes  were  one-tenth  of  the 
annual  profit  of  the  land  and  were  paid  for 
purposes  of  church  support.  The  custom  is  of 
extreme  antiquity.  In  Genesis  xiv,  20,  Abra- 
ham allows  a  tenth  of  the  spoils  taken  from 
four  kings  to  their  victor.  Moses  allowed 
tithes  for  the  support  of  the  Levites  and  for 
service  in  the  temple  (Lev.  xxvii,  and  Num. 
xviii).  In  778  Charlemagne  commanded  tithes 
to  be  collected  within  all  the  portions  of  the 
old  Roman  empire  over  which  he  ruled;  this 
was  for  the  support  of  the  Christian  Church. 
These  tithes  were  by  him  allotted  to  four  dif- 
ferent uses:  one  part  was  for  the  maintenance 
of  the  edifice  of  the  church,  and  the  other  three, 
severally,  for  the  support  of  the  bishop,  the 
clergy  and  the  poor.  Ecclesiastical  tithes  were 
always  more  or  less  oppressive  in  their  opera- 
tion, being  unevenly  imposed,  but  after  their 
introduction  into  Great  Britain  they  were 
systematized.  They  were  first  enjoined  in 
England  in  786  and  in  794.  OfFa,  king 
of  Mercia,  gave  the  Church  all  the  tithes 
of  his  kingdom,  and  this  law  was  sub- 
sequently made  general  for  all  England  by 
Ethelwulf.  When  dioceses  were  divided  into 
parishes  the  tithes  of  each  parish  were  allotted 
to  its  minister,  at  first  by  common  consent,  but 
afterward,  about  1200,  by  the  law  of  the  land 
in  England.  The  custom  of  paying  tithes  be- 
came established  in  Germany  and  France  about 
the  same  time,  the  9th  century,  and  in  the 
Scandinavian  countries  in  the  11th  century.  At 
first  the  payment  of  the  tax  was  always  in 
kind,  that  is,  in  grain,  livestock,  wool,  etc.,  and 
such  tithes  were  known  under  three  heads, 
namely,  pracdial,  or  those  which  arise  im- 
mediately from  the  soil,  as  grain,  fruits  and 
wrood;  mixed,  or  those  consisting  of  natural 
products  but  nurtured  by  the  care  of  man,  as 
calves,  lambs,  eggs,  cheeses,  wool,  etc.;  and 
personal,  or  those  arising  from  the  profits  of 
personal  industry  as  in  the  pursuit  of  some  pro- 
fession, or  some  trade  of  livelihood.  With 
regard  to  their  value  tithes  were  divided  into 
great  arid  small ;  j?reat  tithes  being  grain  and 
wood,  and  belonging  to  the  rector,  and  small 
tithes  being  the  other  prsdial  tithes  with  the 
mixed  and  the  personal  tithes,  and  belonging  to 
the  vicar. 

Tithes  proved  a  source  of  great  trouble  in 
every  country  in  which  they  were  collected  and 
a  constant  cause  of  bickering  between  the  clergy 
and  the  people.  They  have,  therefore,  been  aban- 
doned in  nearly  all  countries  except  England, 
where  they  are  still  retained.  There  they  have 
been  the  cause  of  constant  friction  between 
the  people  on  the  one  hand  and  the  officers  of 
the  law  and  the  clergy  on  the  other.  Under 
Henry  VIII,  the  owners  of  certain  great  estates 
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were  relieved  of  the  cluiv  ami  this  increased 
the  feeling  of  the  tithe-payers  that  their  burden 
was  an  unjust  one.  In  three-fourths  of  Ireland 
it  was  found  impossible  to  collect  tithes,  for 
long  periods  at  a  time,  and  the  enforcement 
of  the  law,  especially  in  cases  of  non-members 
of  the  Church,  was  not  infrequently  accom- 
panied by  riot  and  revolt.  Finally,  an  act  of 
commutation  was  passed  by  which  tithes 
were  a  *  sensed  in  money,  the  value  being  based 
cm  the  average  price  of  corn  for  a  preceding 
term  of  years.  The  matter  has  been  the  subject 
of  much  legislation  by  Parliament,  which  has 
generally  established  in  lieu  of  the  old  system  a 
fixed  monev  rent  charge  pavable  annually.  Con- 
sult Clarke;  H.  \\\,  «  Histon*  of  Tithes'  (Wl )  ; 
Dcgge,  S.t  (Thc  Parson's  Counsellor  with  the 
Law  of  Tithes1  (1H20).  and  Scldcn,  I.f  'Historv 
of  Tithes1   (161S). 

TITHING,  an  old  English  subdivision  of 
the  population.  It  consisted  of  a  company  of 
about  10  households,  one  of  the  integral  part* 
of  a  hundred  (sec  Shirk),  who  were  regarded 
as  a  distinct  political  division  for  some  pur- 
poses of  police  and  civil  regulation.  At  its  head 
was  the  tithing-man,  who  was  directly  respon- 
sible to  the  oflicers  of  the  Crown,  the  several 
members  of  the  tithing  being  bound  for  the 
peaceable  behavior  of  each  other.  The  institu- 
tion of  the  tithing  has  parsed  away,  the  tithing- 
man  has  evolved  into  the  police  constable,  but 
in  some  parts  of  Knglaud  British  conservatism 
still  preserves  the  name  and  the  corresponding 
territorial  distinction. 

TITHING  MAN.  See  Town  axd  Town 
Mei:ii.m;s. 

TITHONUS,  ti-tho'nus,  a  son  or  nephew 
of  l.uotncdou,  king  ni  Troy.  He  was  beloved 
of  K«»s  (  \urora.  Morning),  who  induced  Zeus 
to  make  him  immortal.  Her  prayer  was  granted 
but  she  had  neglected  to  ask  for  perpetual 
youth,  and  in  time  her  lover  look  on  all  the 
signs  of  extreme  age.  Tithonus  prayed  to  the 
gods  to  be  relieved  of  this  ''cruel  immortality" 
and  was  metamorphosed  into  a  grasshopper. 
T«nny-on  has  written  a  remarkable  poem, 
'Tiihoiius/   on  this  mythological  incident. 

TITIAN  (Tizi.wo  Vecku.i),  the  greatest 
painter  of  the  Yetuiiuti  school  and  one  of  the 
world's  greatest  painters:  b.  Pieve  in  Cadorc, 
a  district  in  the  Veneiian  or  C.irnic  Alps,  1477; 
d.  Venice,  27  Aug.  1576.  He  was  the  son  of 
(iregorio  t\\  Coiiii-  Vccelli,  a  demandant  of  an 
ancient  family  and  a  man  of  si.nic  note  in  hU 
province.  It  wa>  the  cu-toni  of  this  family  to 
follow  arms  or  the  law.  but  yi  ling  Titian 
showed  such  laniu^  for  art  that  at  the  age  of 
nine  or  II)  he  w.i*  smt  to  Venice  to  learn  paint 
inc.  Hi-  Miilied  under  (ieiitile  liellini  and 
afterward  whh  <iio\anni  Pi  llini  and  then  at- 
tache! himself  to  (iinrgioiie.  who  was  the  id«'l 
of  the  flay.  Master  ami  pupil  workul  togetlnr 
on  she  outside  tr<->c«e^  for  the  new  Foiidaco 
dii  Tedischi.  the  exchange  of  the  Gi  rman  nu-r- 
ihan**«  in  Wnici.  Aflir  ( linrgiom  "n  mhM  n 
•  !«  ,i'.h  l'\  tin-  pl.uue  in  1 31 M.  Titian  lompk'.td 
mmmI  of  hi-  in.i-ii  r"*»  workv  Titian"-  pie- 
i;:n  -  •■!"  tin-  fn-t i ■  ■■!  -bow  much  *imil.irity  !»• 
<  iii-r^ioiu'-  .mil  ,ue  "tun  rehired  t<»  a^ 
'■(  ii>  -r-;:i  :n  -\\w  Tifan- "  Oiu-  n\  '\u  mo>! 
tain-  u-  i-  ">.i»:i  1  .iml  Profane  L^ve*  (in  the 
IJoi-hi  «•■    Ii.-.':l-\  k'-meV    abi»ir    which    >■» 


much  has  been  written.     To   this  period 
belong  the    'Virgin  and   Child'    (\icnna  ' 
lery).    popularly    called    fl-a    ZingareUV; 
P>ishop  of  Paphos,  or   'Ilaffn*    (Antwerp 
lery);   'Saint  Mark'    (in   the  Salute.  Veni 
the  'Three  Ages*   (Bridge water  Gallery,  1 
land);    'Madonna   of    the    Cherries'    (\ 
(lallery) ;  'Daughter  of  Hcrodias*  (E       t 
lery,  Rome);  HTirist  with  the  Tribuit  a« 
(Dresden    Gallery) ;    and    ' Xuli    me    T; 
(National  Gallery,  London). 

In    1511   Titian  went   to  Padua  to  ] 
series  of   frescoes  in  the  Senola  di  S.  i 
and  returned  to  Venice  in  1513,  where  &• 
came  superintendent  of  government  workt 
was  ordered  to  complete  the  paintinn  left 
finished  by  Giovanni  Belli ni  in  the  Hall  ol 
Great  Council  of  the  l>ocr\<.  Palace      Her 
painted  the  portraits  of  five   successive  f> 
In  1514  he  was  invited  to  the  Court  f»f  All 
Duke  of  Fcrrara,  for  whom   he  painted 
charming    works,    including    the    '  WursLu 
Venus*    and    the    MWchancl.*     with    A 
dozing  over  her  wine-cup  (lioth  in  the  J 
Madrid),  and  the  superb  4  Bacchus  and  .%-  a 
(in  the  National  Gallery,  London).    At 
he    formed    a    friendship    with     Ario 
Aretino.  whose  portrait*  he   painted,     in  i 
while  painting  these  delightfully  decorative 
pagan    triumphs    of    Bacchus    and    \ 
began  work  on  the  'Assume. '  or   'A: 
of   the    Virgin, »    for   the   church   of   j. 
Gloriosa  dei  Frari,  Venice  (now  in  the  » 
Academy).    This  was  finished  in  1518  awl 
ated  a  sensation,  for  it  was  considered  tin 
astonishing  performance   in   color  on  a 
scale  that  had  as  yet  been  executed.    The  » 
gallery  now  preserves  the  famous  *Pres 
of    the    Virgin/    a    large    and    much    • 
picture,   and   one   of    Titian's    mastcrpitva 
masterpieces.       In     1526     he     complet 
lPcsaro   Madonna,'   on  which  he  had  i 
for  seven  years.    This  is  still  in  the  <         i 
the    Frari    and    represents    the    Madoiuw 
throned    with    adoring    saints,    including  5 
George,  and  members  of  the  aristocratic  1 
family  beneath  the  group.    The  '  Cornaro  *- 
lly.  *  belonging  to  the  Duke  of  Xonhumbc 
is  a  work  of  the  same  general  character. 
'  F.ntombmcnt   of    Christ'    (in    the    Louvre 
another  early  work,  and  'Christ  Crowned  i 
Thorns'    (also  in   the  Louvre)    still  shows 
intluence  of  Giorgiune. 

In  1525  Titian  married.     Nothing  is  1 
about  his  wife,  who  died  in  1530,  leav 
children,    one    the    infant    l.avinia.    Oi    • 
Titian    painted    so    many    beautiful    n 
Titian    now    removed    to    a    fine    house 
Hiri   Grande,   a   fashionable    suburb  of    < 
where  he  had  beautiful  gardens  sweepi       ■ 
to  the  >ea.    Here  he  had  h;s  sister  do  th* 
of   his   establishment   and   here    he   entti 
la\i-hly  and  charmingly.     In  1532  he 
portrait  of  Charles  V,  the  emperor,  ii«  «■ 
and     \\.i>.    in    conse<iuencet    created    a    < 
I'.latine    and    a    Knight    of    the    Gob 
Hi-   two   x.iis   were   also  made    nohU-a 
« ni]>in-      a  m<  si   unusual  honor   for  a 
From  t  1 1 1  —  time  uiiw;.rd  Titian  enjoyed  ki 
m:ui-    ijri-ati-r    than    ihat    am     other   ] 
•  Mr  Ii.i'I  accorded  to  them,  with  the  ci*. 
..:'  K.ij.h.n-l.  Michelangelo  and  Rubens. 
D*  \\;ii"\     Manjuis    tlel    Yasio,     sjave    i 
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id  GkHes  V.  an.  anriiiity  tfi  2,000 
ifterward  doubled)    on   the  tt&sUff 

When  visiting  Rome  in  1546  he  was 

freedom  of  the  city.  In  1550  he 
e  famous  portrait  of  Philip  II  of 
ieh  helped  his  suit  for  the  hand  of 
ry  of  fengland.  Nolwitbstano'ing  the 
ments  that  Titian  visited  Spfclii,  ifted- 
ities  affirm  that  ne  never  wa*s  mef& 
d  much  in  Italy  and  went  to  Atig's- 
ivas  at  the  Council  of  Trent  in  1555. 
i  went  to  Cadore  to  design  decora- 
he  church  at  Picve,  his  native  town, 
■neit  of  his  life,  however,  in  Venice, 
forked  until  the  last  moments  of  his 
m  saw  him  with  brushes  ill  hand 
UfibUsiy.  Titiali  tyas,  according  to 
►rities,  99  when  he  died  oi  the  plague, 
g  in  Venice.  *  Vasari  gives  nis  birth 
t  Titian,  writing  to  Philip  II  in  1571, 
is  95.  He  was  buried  in  the  church 
•ari   near  his    famous  painting,   the 

di  Casa  Pesaro.*     Canova's  monu- 

marka  his  grave.  His  sont  Oragio, 
:  plague  a  few  days  after  Titian.  He, 
i  painter,  but  overshadowed  by  his 
eatness.  In  the  confusion  and  riotous 
ie"  plagUe*  Titian's  spleildid  villa  was 
d  plundered  by  thievei  Titian's  last 
as  a  (Picta,*  which  Was  finished  by 
vine.  Although  Titian  lived  iri  gratia 
had  many  orders,  he  seems  to  have 

trouble  in  collecting  his  payments; 
•respondence  is  full  of  appeals  to  his 
H[e  gave  splendid  entertainments  and 
;he  most  brilliant  men  of  the  age. 
ed  that  when  Henri  III  of  France 
:>ugh  Venice  on  his  way  from  Poland 
j  French  throne,  he  called  on  Titian 
ilte  of  noblemen  and  that  the  painter 
him  as  a  gift  with  all  the  pictures  of 
nquired  the  price. 

llowing  for  the  abnormal  length  of 
iional  career,  Titian's  prolific  faculty 
;.  More  than  a  thousand  pictures  in 
and  American  galleries  are  attributed 

Of  these  250  are  spurious  or  doubt- 
argest  collection  (41  works)  is  in  the 
idrid.  The  Uftizi  has  18;  the  Pitti, 
s  Museum,  seven ;  the  Venice  Acad- 
;;  the  Louvre,  18  and  the  National 
ondon,  six.  Some  critics  accord  the 
onccrt)  in  the  Louvre,  which  has  long 
idered   a  Giorgione,  to  Titian. 

was  a  man  of  correct  features  and 
person,0  writes  William  M.  Rossetti, 
incommon  air  of  penetrating  observa- 
»lf-possessed  composure  —  a  Venetian 
for  thy  to  pair  with  any  of  those  most 
ave  and  reserved  signors,  whom  his 
transmitted  to  posterity.  He  was 
tinguished,  courteous  and  winning  in 
•ersonally  unassuming  and  a  fine 
n  joying  (as  is  said  by  Vasari,  who 
in    the    spring   of    1566)    health   and 

unequaled.  He  was  not  a  man  of 
genius  or  varied  faculty  and  accom- 
<e  Leonardo  da  Vinci  and  Michel- 
s  one  great  and  supreme  endowment 
Df  painting.  Titian  may  properly  be 
as  the  greatest  manipulator  of  paint 
i  to  color,  tone,  luminosity,  richness, 
»f  tness,  surface  and  harmony  and  with 

the  production  of  a  pictorial  whole 


converging  to  the  eye,  a  ttii€,  4?gnifiecf  arto5 
beautiful  impression  of  its  geneYirt^  subject 
matter  »n4  of  the  objects  of  sense  whicil  fovnf 
its  constiftfcflt  parts.  In  this  sense  Titian  test 
never  been  deposed  ftefc*  his  sovereignty  n* 
painting.  Titian's  pictured  abound  with  mem> 
ories  of  his  home  country  £**♦  oi  the  regiotf 
which  led  from  the  hill  summits?  $f  Cadore  to 
the  Queen  City  of  the  Adriatic.  Hej  was  al^ 
mo*t  the  first  great  painter  to  exhibff  an  ap-' 
prCcistfiGft  of  mountains,  mainly  those  $f  a^ 
turretted  type,  *9  exemplified  in  the  Dolomite^ 
Indeed  he  gave  id  landscape  a  new  and  original 
vitality,  expressing  the  quality  of  the  objects 
of  nature  and  their  control  over  the  sentiments 
and  imagination  with  a  force  that  had  never 
been  before  approached.  The  earliest  Italian 
picture  expressly  designated  as  ( landscape7  was* 
One  which  Titian  sent  in  1552  to  Phiffc  IL 
Naturally  a  good  deal  of  attention  has  tfcen 
given  by  artists,  connoisseurs  and  experts  to 
probing  the  secret  of  how  Titian  managed  to 
obtain  such  extraordinary  results  in  color  and 
surface.  His  figures  were  put  in  with  the 
brush  dipped  in  a  brown  solution  and  then 
altered  and  worked  up  as  his  intention  de- 
veloped. In  his  earlier  pictures  the  gamut  of 
color  rests  mainly  upon  red  and  green ;  in  the 
later  ones  upon  deep  yellow  and  blue.  The 
pigments  which  he  used  were  nothing  unusual; 
Indeed  they  were  both  few  and  common, 
Palrna  Giovine  records  that  Vecelli  would  set 
pictures  aside  for  months  and  afterward  ex- 
amining them  as  if  they  were  his  mortal  ene- 
mies would  set  to  work  upon  them  like  a  man 
possessed.  Also  that  he  left  many  pictures  in 
progress  at  the  same  time,  turning  from  one  to 
the  other,  and  that  in  his  final  operations  he 
worked  far  more  with  the  finger  than  with  the 
brush*  Titian  seems  to  have  taken  Palma 
Vecchio  as  his  model  for  softness  and  Giorgi- 
one as,  his  model  for  richness.  He  distanced  all 
his  predecessors  in  the  study  of  color  as  ap- 
plied: to  draperies. 

Titian  excelled  in  every  style.  The  Assump- 
tion of  the  Virgin*  is  ranked  as  one  of  the 
world's  greatest  pictures  and  the  Entombment 
of  Christ,*  the  ( Christ  Crowned  with  Thorns > 
(Louvre),  the  (Ecce  Homo*  (Vienna  Gallery), 
in  which  Aretino  posed  for  Pilate,  the  *  Sup- 
per at  Emmaus*  (Louvre),  ( Saint  Mart* 
(Salute,  Venice),  the  Presentation  in  the 
Temple,*  Christ  in  the  Garden*  (Madrid), 
(Noli  me  Tangere*  (London)  and  ( Saint 
Jerome*  (Barera,  Milan)  attest  his  power  in 
religious  subjects.  An  exuberant  fancy  and 
dash  characterizes  his  delightful  mythological 
production  such  as  Bacchus  and  Ariadne y 
(National  Gallery),  ^acchenal*  and  <Worship 
of  Venus,*  <Diana  and  Actaeon,*  <Callisto,> 
( Jupiter  and  Antiope,*  (Europa,*  i  Venus* 
(Pondo),  (Venus  and  Cupid*  (Florence), 
(Danae*  and  ( Venus  and  Adonis*  painted  for 
Philip  II,  ^enus  Anadyomene*  (Bridgewater 
Gallery)  the  <  Madonna  of  the  Cherries* 
(Vienna)  and  the  <  Madonna  of  the  Rabbit*  or 
<  Madonna  del  Consiglio*  (Louvre)  prove  that 
his  < Virgin  and  Child*  can  stand  comparison 
with  any  other  great  master  in  Italian  art.  As 
a  portrait  painter  Titian  is  unequaled.  Ac- 
cording to  Vasari  *There  has  scarcely  been  a 
noble  of  high  rank,  scarcely  a  prince  or  lady 
of  great  name,  whose  portrait  has  not  been 
taken  by  Titian.*    His  list  of  famous  men  and 
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women  is  long.    Perhaps  at  the  very  top  stands 
the  unknown  *Man  with  the  Glove*   (Louvre), 
young,  handsome  and  charming.     Many  times 
was  the  Duchess  of  Urhino  painted,  the  most 
famous  being  the  *  Bella y  in  the  Uflizi,  Florence. 
Many  times  also  his  daughter,  Lavinia,  smiles 
down  the  centuries.     Sometimes  she  is  holding 
a  dish  of  fruit   (Berlin),  sometimes  a  jeweled 
casket    (Lord   Cowper)    and   sometimes  a    fan 
(Dresden).     The   Uftizi   contains   four   superb 
studies:   Catarina   Cornaro,  Queen  of   Cyprus, 
Sandovino,    Francesco,    Duke    of    Urhino   and 
Iilcanora,  the  Duchess  of  Urhino.     Charles  V 
on  horseback  at  the  battle  of   Muhlberg,  now 
in  the  Prado,  Madrid,  shows  for  all  ages  what 
kind  of  man  the  emperor  was.    Titian  painted 
three   portraits  of   himself:   one   in   early  life 
(Vienna),    one    in    middle    age    (Berlin)    and 
one  in  old  age    (Prado,   Madrid).     Francis  I 
(Louvre),    though   a   great    portrait,   was   not 
painted   from   life,   for  Titian   never  saw  this 
sovereign.     The   famous  work  in   the  Louvre 
called    *  Titian    and    his    Mistress*    represents 
Alphonso,  Duke  of  Ferrara  and  his  wife  Laura 
di  Dianti.    Pope  Paul  III  was  another  fine  sub- 
ject.   The  great  'Trinity*  or  *Last  Judgment,* 
in  which  Charles  V  appears,  was  so  loved  by 
the  emperor  that  he  had  it  in  his  room  during 
liis  last  illness  and  kept  his  eyes   fastened  on 
it   till  the  last.     Titian  also  painted  one  great 
historical  work  in  1539,  <The  Battle  of  Cadore* 
representing   the    moment   when    the   Venetian 
captain,  facing  the  enemy,  dashed  into  the  rush- 
ing stream  with  men  and  horses.    All  are  rep- 
resented   life    size.     This   picture   perished   by 
tire    in    1577    and    is    only    known    to-day    by 
Fon tana's  engraving  and  a  sketch  by  Titian  in 
the  Uflizi. 

"Titian,*  writes  Kuglcr,  "was  born  in  grand 
Alpine  scenery  amidst  a  sturdy  and  vigorous 
race;  and  it  is  in  the  combination  of  these  ante- 
cedents with  the  gorgeous  color  and  stately 
forms  of  Venetian  life  that  we  trace  that 
breadth  of  qualities  so  conducive  to  the  develop- 
ment of  art  in  which  he  takes  precedence,  of 
every  other  painter.  Two  forms  of  nature  es- 
pecially courted  his  pencil  —  landscape  and 
portraiture;  and  in  each  he  revealed  to  the 
world  treasures  of  truth  and  poetry  not  worked 
out  before.  For  Titian  is  not  only  the  painter 
of  humanity  in  its  largest  distinctions  —  in  the 
beauty  of  woman,  the  dignity  of  man  and  the 
anlo'sncss  of  childhood— but  he  is  especially 
the  dilincator  of  all  those  under  every  aspect 
of  the  high  born  and  the  affluently  placed 
classes  of  >ocicty.  Sir  Joshua  Reynolds  says 
of  him  whatever  he  touched  by  a  kind  of  magic 
he  invested  with  grandeur  and  importance.  The 
inUllectual,  the  noble,  the  splendid,  the  well- 
l'ornud,  the  will- led,  the  \\ell-dr\ssed  were  the 
mutual  subjects  of  bis  art.  His  l\pe  accord- 
ingly of  Christ,  John  the  B.iptiM  and  the 
Maiiidahii  —  characters  in  wlunn  the  pride  of 
life  and  the  abnegation  of  self  are  incompatible 
qualities  — cannot  satisfy  tho-ic  who  look  for 
tin-  le.dization  of  a  sacred  idea.  Titian  can, 
therefore,  hardly  rank  as  a  painter  of  religious 
feeling  excipt  in  his  earliest  works  when  he 
was  N-ill  under  the  influence  of  (iiorgione.0 

Bibliography. —  Crowe  and  Cavaleaselle, 
1  Titian:  hU  Life  and  Tiims1  (2  vols..  Loudon 
1*77);  tin-n.iu,  <i,  'Titian*  (Purlin  PHK);  Kng. 
Iran.-*..  Loudmi  l'M-H  ;  IIaiiu-1,  Maurice.  'Titian* 
(Pari*  1W5);  Huell,  Lstellc  M.,  'Titian1  (Bos- 


ton 1901);  Heath,  R.  R,  'Titian*  (London 
1KK5) ;  Phillips.  Claude,  <The  Earlier  Work  of 
Titian*  and  'The  I-ater  Work  of  Titian' 
(Portfolio,  No.  34  and  No.  37).  and  Gilbert. 
Josiah.  (Cadore  or  Titian's  Country*  (Lon- 
don 1889). 

Esther  Singlcto* 

TITICACA,  te-te-kalca,  the  largest  lake  ■ 
South  America  and  one  of  the  most  rcmarkabk 
on  the  globe,  situated  on  the  southeattera 
boundary  of  Peru,  its  eastern  shores  hdongiaff 
to  Bolivia.  It  is  about  130  miles  long  and  JO 
miles  wide  through  most  of  its  length,  though 
43  miles  at  one  point.  It  lies  at  an  altitude  of 
12,635  feet,  in  a  large  plateau  basin  between  the 
two  main  cordilleras  of  the  Andes.  It  is  of 
irregular  shape,  and  contains  several  island*. 
Copacabana  Peninsular  almost  cuts  it  in  two 
at  the  southeast  extremity.  The  greatest  depth 
is  720  feet.  Its  surplus  water  is  discharged 
southward  by  the  river  Dcsaguadero.  which 
flows  into  Lake  Aullagas,  and  thence  disappear! 
in  the  Salinas  Grandes,  so  that  the  water  oi 
the  lake  does  not  reach  the  ocean.  Lab 
Titicaca  was  formerly  much  larger  than  mm. 
and  is  still  decreasing  in  area.  There  are  geo- 
logic evidences  that  it  formerly  discharged  into 
the  Amazon  watershed,  in  the  eastern  side  oi 
the  Cordillera  Real.  In  spite  of  the  high  alti- 
tude the  shores  are  inhabited,  and  strands 
ply  on  its  waters.  The  largest  island  in  the 
lake  also  bears  the  name  Titicaca.  Puno  is  the 
largest  town  on  its  shores.  The  locality  waft 
the  scat  of  a  prehistoric  civilization  of  great 
interest,  and  the  islands  and  the  regions  around 
the  lake  contain  some  of  the  most  interesting 
architectural  remains  of  ancient  Peru. 

TITLARK,  a  small  lark-like  bird  of  the 
family  Motacillidtr.  many  species  of  which  in- 
habit most  parts  of  the  world  in  every  variety 
of   region,  some  being  migratory,   others  per- 
manent residents.    The  nest  is  made  upon  the 
ground,   or   dry   grass   and    stalks,    lined  with 
finer  plants  and  hair,  and  the  eggs  are  foot  to 
six.    The  American  titlark  (An thus  rmbeserns) 
is  six  and  one-half  inches  long  and  11  in  winf 
extent ;  olive  brown  above,  each  feather  darkest 
in   the   middle;   beneath  yellowish   brown,  the 
sides  of  the  neck  spotted   longitudinally  wfeh 
dark  brown;  round  eyes  and  superciliary  stripe 
yellowish;  central  tail    feathers  like  back.  nW 
others  blackish  brown,  the  external  one  mosdr 
white  and  a  white  spot  at  the  end  of  the 
primaries  edged   with   whitish,   arid   the 
quills  with  pale  brownish;  bill  and  feet  Mack 
It    is    very    generally    distributed    over   North 
America,  extending  to  the  Pacific  and  to  Green- 
land, and  is  accidental  in  Europe.     The  fight 
is  exceedingly  easy  and  graceful;  it  Oceania 
ilucks  of  tens  or  hundreds,  running  fast  on  ate 
ground,   vibrating  the   tail   whenever  it  saona, 
not    M|uatting  like  the  larks,   but   moving  ne 
body  on  the  upper  joints  of   the   legs.     It  ■ 
found  in  the  fields,  on  the  prairies,  along  rnffl 
and  on  the  seashore ;  the  notes  are  dear  and 
sharp  tweets,  the  last  much  prolonged;  h 
in  the  blast  only  north  of  the  Saint  Lai 
River,  and  especially  in  the  coastal  districts  nf 
Labrador;  but  in  the  Rocky  Mountain  rcsjjsi 
spends  the  summer  much  farther  sooth,  hat  at 
i  ool  elevations.    This  bird  is  verv  similar  to  the 
A.  ohscurus  and  spinoletta  of  Europe,  tfconah 
die  latter  has  a  longer  bill  and  less  slender  tar? 
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oes,  and  has  no  yellowish  superciliary 
;  the  outer  tail  feathers  are  not  white, 
le  spots  are  less  distinct  below.  Among 
iropean  species  the  most  extensively  dis- 
?d  is  the  meadow  titlark  or  pipit  (A. 
sis),  which  is  a  favorite  field-bird  in 
Britain.  The  tree-pipit  or  titlark  (A. 
us)  is  another  favorite.  Both  are  kept 
ge-birds.  Consult  general  works,  and 
,  <  Birds  of  the  Northwest   (Washington 

TLE-DEED,  a  paper,  or  one  of  several 
,    written   or   printed,   or  partly  written 
artly   printed,    describing   a   property   in 
and  through  what  ownership  or  author- 
came  into  the  present  custody,  by  virtue 
lich  a   person   claims  ownership  or  title, 
irm  is  often  used  in  the  plural  to  denote 
rveral    muniments    of    title    turned    over 
grantor  on  delivering  the  property  to  the 
e  or  his   agent  and  in   this   sense  title- 
are  any  documents  containing   evidence 
;   title   or   any   part   of   the   title   to   real 
or    other    property    so    granted.     Every 
of  property  is  supposed  to  have  his  own 
eeds,  but  the  modern  system  of  rcgister- 
:al    estate    transfers    requires    an    official 
of   the   title-deeds   to   be   entered   in   the 
of   the   registrar   or   of   whatever  public 
assumes    the    duties    of    registrar,    and 
be  open  to  the  public  inspection. 

TLE  INSURANCE  is  effected  in  coun- 
having  public  offices  for  the  record  of 
to  real  estate  through  the  agency  of  title 
nty    companies.     This    business    has    as- 

importancc  in  the  United  States  where 
stem  is  most  fully  developed.  In  this 
y  law  requires  all  transfers  of  real  estate, 
ortgages,  wills,  judgments,  etc.,  to  be 
d  in  official  registers  open  to  public  in- 
>n.  In  the  larger  cities  these  records 
became  so  voluminous  that  the  matter  of 
ing  title  became  a  cumbersome  affair  call- 
r  the  prolonged  services  of  expert  realty 
•s.  Moreover  such  research  was  attended 
long  delay  and  with  great  expense;  yet 
iad  to  be  repeated  every  time  a  fresh 
er  or  mortgage  took  place,  since  the 
t  or  mortgagee  was  not  apt  to  accept  the 
•ty  without  assurance  of  its  being  un- 
bered  and  sound  in  title.  Finally  in  1876 
iladelphia  company  was  organized  to 
itec  titles,  and  the  plan  proved  so  suc- 
1  that  companies  have  since  been  organ- 
i  nearly  every  large  city  in  the  country. 
Ian  of  operation  of  these  companies  calls 
■ge  capital,  for  in  order  to  be  independent 

clumsy  and  sometimes  inaccurate  meth- 
t  public  record  offices  the  title  insurance 
nies  form  their  own  records  of  real 
titles  in  the  locality  in  which  they  oper- 
nd  must  maintain  for  this  purpose  a 
staff  of  expert  title  examiners.  On  ac- 
of  the  size  of  its  force  a  well-equipped 
ny  can  make  the  first  examination  and 
lty  of  a  title  in  less  than  a  week,  whereas 
one  to  three  months  was  sometimes  rc- 

by  the  practising  attorneys.  The  fee 
cd  in  this  first  instance  is  usually  about 
me  as  that  charged  by  a  reliable  lawyer, 
case  of  a  long  examination,  about  -one- 
>er  cent  of  the  value  of  the  property 
ated;    but    it    has    the    added    advantage 


of  guaranteeing  against  loss  if  there  is  any 
inaccuracy  of  the  search.  After  a  property 
has  been  once  examined  and  its  title  guaranteed, 
the  noting  of  future  transactions  affecting  it 
is  a  simple  matter,  and  subsequent  guaranties 
are  issued  upon  short  notice  and  for  a  small 
fee. 

TITLE  TO  PROPERTY.    See  Realty. 

TITLE  REGISTRATION,  a  system  of 
public  records  under  which  titles  to  real  prop- 
erty arc  recorded  in  public  offices  for  the  pur- 
pose of  expediting  the  process  of  transfer  and 
of  giving  legal  notice  to  claims  of  ownership 
to  lands  so  entered.  In  England  the  registra- 
tion of  titles  is  of  comparatively  recent  intro- 
duction, the  system  being  due  to  the  land  trans- 
fer acts  of  1875,  under  which  it  was  first  suc- 
cessfully practised.  The  office  of  record  in 
that  country  is  conducted  by  a  registrar  ap- 
pointed by  the  lord  chancellor,  who  also  fixes 
the  fees  for  the  various  services  of  the  office. 
These  fees,  paid  in  the  form  of  stamps,  pro- 
vide the  emoluments  of  office  from  which  the 
registrar  draws  his  pay.  Under  the  act  of 
1875  the  registrar  must  approve  of  the  title  sub- 
mitted and  in  case  of  a  sale  the  vendor  must 
make  affidavit  that  he  has  produced  all  the 
deeds,  wills  and  other  instruments  of  title  as 
well  as  all  the  evidences  of  encumbrances  on 
the  land,  in  order  that  the  registrar  can  make 
a  fair  entry.  When  once  a  title  is  registered 
no  adverse  title  will  acquire  any  advantage  by 
length  of  possession,  but  any  person  claiming 
an  adverse  interest  can  lodge  a  caution  of  that 
fact  and  be  entitled  to  notice  of  all  further 
transactions  on  the  property.  When  the  regis- 
tered land  is  sold  the  name  of  the  transferee 
is  entered  on  the  register  and  he  is  issued  a 
certificate  of  title.  The  law  is  not  compulsory 
in  England,  but  is  being  gradually  adopted  be- 
cause of  its  advantages  over  the  old  system. 

In  the  United  States  it  early  became  cus- 
tomary to  register  titles,  mortgages  and  notices 
of  transfer  of  interest,  encumbrances,  etc.,  in 
public  offices,  usually  in  the  office  of  the  county 
clerk  of  the  court.  This  officer  has  no  judicial 
or  discretionary  powers  and  is  empowered  only 
to  register  official  copies  of  deeds,  mortgages, 
agreements,  etc.  In  place  of  the  issuance  of 
a  certificate  the  clerk  notes  on  the  original  or 
a  duplicate  deed  that  a  true  copy  has  been 
entered  on  the  official  register  and  this  copy 
becomes  legal  notice  of  claim  of  title  to  all 
the  world.  The  clerk  of  the  court,  who  is  a 
county  officer  in  the  United  States,  and  elected, 
not  appointed,  frequently  delegates  this  part 
of  his  work  to  an  appointed  assistant  known 
as  the  registrar  of  deeds.  Between  the  par- 
ties of  a  conveyance  the  recording  or  non- 
recording  of  the  instrument  is  of  no  moment, 
but  conveyances  made  after  the  first  is  re- 
corded are  void,  and  any  conveyance  not  re- 
corded is  void  as  against  a  subsequent  convey- 
ance to  a  bona  fide  purchase  from  the  person 
in  whose  favor  a  recorded  conveyance  has  been 
executed.  State  regulations,  however,  usually 
govern  the  matter  of  registration  in  regard  to 
its  effect  as  constructive  notice.  For  the  •Aus- 
tralian systena"  of  national  land  registration, 
see  Torrens   System. 

TITLES,  words  or  phrases  bestowed  on  in- 
dividuals as  a  mark  of  distinction,   rank  or 
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dignity,  and  in  some  cases  implying  office  or 
vocation.  Titles  may  he  official,  honorary,  civil, 
military,  temporal  or  ecclesiastical.  The  use  of 
titles  is  as  old  as  civilization  and  seems  to  have 
arisen  from  titles  bestowed  for  some  public 
service,  and  only  later  to  have  hern  bestowed 
in  virtue  of  the  dignitv  of  the  office  or  em- 
ployment of  the  recipient,  and  even  later  to 
have  become  hereditary.  As  used  by  the  Greeks 
and  Romans,  however,  titles  conformed  to  the 
first  and  the  last  customs — they  were  be- 
stowed for  service  and  were  hereditary  Later, 
Roman  offices  carried  their  titles  with  them 
irrcspctivc  of  the  merits  of  the  holders,  for  ex- 
ample, the  names  Cesar  and  Augustus,  and  the 
phrase  pater  patrUc.  all  of  which  came  to  be 
applied  to  the  imperial  throne  regardless  of  the 
character  of  the  occupant. 

Titles  to-day  in  existence  in  Kuropc  are  in- 
teresting relics  of  the  feudal  period.  First 
came  the  titles  of  count  and  duke.  Counts 
(comitcs,  companions)  were  the  followers  of 
the  feudal  lords  and  the  dukes  (dux,  leader), 
the   military  leaders. 

Placed  at  the  head  of  provinces,  their  roles 
were  the  same,  to  administer  their  territory,  de- 
fend it  against  depredations  and  forays  from 
without,  and  to  organize  and  lead  its  man- 
power in  the  military  service  of  the  overlord 
when  the  latter  went  forth  to  battle.  Later 
came  the  appellation  marquis  to  denote  those  in 
charge  of  the  "marches,"  marshes,  usually  on 
the  frontiers  or  border  lands,  l.'nder  the  count 
came  his  lieutenants  with  the  title  of  viscounts. 
As  regards  the  title  baron,  which  signifies  man 
par  cxii'lltiuc,  it  was  at  first  applied  only  to 
the  higher  feudal  personages,  the  tireat  tcnants- 
in-chief  of  the  Crown.  The  knight  was  he  who 
had  received  an  order  uf  chivalry  or  knight- 
hood, and  So  on  through  the  several  grades  of 
feudal  society. 

Among  modern  rulers  the  titles  king  and 
emperor  with  the  feminities  and  in  the  case  of 
the  late  Russian  Empire  that  of  tsar,  arc  the 
titles  of  supreme  heads  of  government.  The 
title  king  harks  back  to  a  period  when  its 
bearer  bore  it  by  right  of  kinship  as  the  head 
of  his  tribe.  The  later  rex  and  its  derivatives 
in  the  Romance  lanmia^es  denotes  a  ruler. 
And  the  word  emperor,  which  is  used  in  the 
.same  sen^c.  originally  denoted  the  ruler  of  an 
empire  or  a  confederation  of  several  states, 
each  of  which  had  a  king  at  its  head.  In  this 
respect  the  word  wa*  advisedly  applied  to  Wil- 
liam II.  late  emperor  of  (icrmany.  Meanwhile 
it  had  become  cu*>:omar\  to  add  to  the  titles 
signifying  the  office,  honorary  qualifying  titles. 
Henry  IV  or'  En-land  was  called  Mi  race"; 
Edward  IV,  "M<»m  Hieh  and  Mightv  Prince"; 
Henry  VII,  "1  lighnev*"  ;  and  Henry  VIII. 
"Majesty."  This  l.itiei  title  was  universally 
adopted  by  the  sovereign*  n\  Kurope,  and  was 
si:hoe~quriiiI\  subjected  to  further  qualification. 
a>  in  tin-  ca-e  of  lame-.  1.  who  was  called  "Hi- 
Sacred  Majisf.x  of  England."  and  was  formally 
adduced  a-  "James,  by  the  Grace  of  God, 
King  of  (iM-ai  Piritain.  France  and  Ireland. 
lH.Ur.dir  d  :b«-  Faith. "'  cv.  Catholic  ruler-, 
ir.i  an  while,  l.,d  .is-iumd  Mich  title*  .is 
■Ta-h-.l:.-"  toy  Spain.  '  M  in:  Faithful'1  tor 
!'■  :"".:-  a'.  <  •■■  Tin  pn-e:.:  ruler  of  (ire.it 
'!r  •:.■;■  n  i\«-  *.\u  '.\\\>.  "( n-orye  V.  by  the 
Grace  «■;'  <  i<  d.  -  f  the  l"ni:ed  Kingdom  of  Great 


Britain   and    Ireland   and    of    the   Brtnh 
minions   beyond  the   Seas    King,    Defender 
the  Faith,  Emperor  of  India,1*  etc.    The  el 
son    of    the    British    sovereign    is    st\led 
Prince  of  Wales,  and  the  eldest  daughter 
Princess  Royal;  the  other  sons  and  da 
are  styled  prince  and  princess,  and  alL  t 
with  the  children  of  the  sons  of   the  r« 
sovereign,   arc   addressed   as    Royal    H 
The  five  orders  of  nobility  in   Britain  ..» 
tinguished     by     the     titles     of      honor  —  i 
marquis,     carl,    viscount     and     baron.      T 
nobles   have   several   titles,   granted   by   d 
patents,  in  their  progressive  step*  in  the  pe*i 
A  duke  may  thus  be  a  marqui*.  an  carL  a 
count,  and  a  baron.    One  of  the  inferior  t 
is  permitted  as  a  matter  of  social  dignity  t 
assumed   by   the   eldest   son.     Thus    the 
son   of    the    Duke    of    Sutherland     takes 
courtesy   title,   as  it   is  called,   of    Marqm: 
Stafford.     Courtesy    titles    do    not    raise    i 
bearers    above    the    rank    of    commoners, 
consequently    the    eldest     sons     of     peers 
eligible  for  election  as  members  of  ihe  H 
of    Commons.    The   lowest   hereditary   till 
that  of  baronet,  which,  besides  its  name,  v 
is   placed   after  the  name   and   surname  ol 
bearer,  entitles  him  to  the  prefix  Sir.    Thf 
nity  of  knighthood  is  not  hereditary.     The  t 
of   esquire   and  master    (Mr.)    arc   now  g 
indiscriminately    to   nearly   all    clashes   of 
sons.    The  Continental  titles   of   prince,  d 
marquis,     count,     viscount     and     baron    o 
differ    considerably     from     the    correspoi 
titles  in   England.    Thus   in    England  the 
prince    is   confined   to   members    of    the  r 
family;  Austria  has.  or  had,  archdukes  btfl 
duk(s,  Russia  had  only  grand  dukes. 

It   is   an   axiom   that   hereditary    tides 
their  value  in  proportion  as  they  become  r 
mon.     In  England  this  latter  danger  is  obi 
by  the  rule  of  primogeniture  which  insures 
there  shall  be  but  one  bearer  of   a  title  i 
generation,   while   in    France    all    the   sons 
ceive  titles,  the  eldest  the  highest  title,  for 
stance,   that   of  duke,  the   second   son.  a 
quisate,  and  so  on.     In  Mohammedan  lai 
only   hereditary   title   is   that   of    sherif. 
in   the  ruling  houses.     Pasha  and  bey.  ai 
purely    military    titles,    arc    now    confer 
civilians,  but  are  not  hereditary-     Tapan  iu 
system    of    titles    closely    resembling 
Europe,  and  like  the  latter,  based  on  « 
feudal    system.     China,    under    the    empire, 
nobled    the    ancestors    of     the     person    to 
honored  and  usually  made  the   title  her 
for  a  stated  number  of  generations.    The 
ish    >ultan   is   style  pad  is  hah    (lord   king) 
as  head  of  Islam  he  is  "the  Commander  of 
Faithful."     The  ruling  houses  of  India  h 
graduated  system  of  titles  closely  akin  to 
Europe.    The  Pope  of  Rome  is  distil 
•  lie    title    "Mis    Holiness, ■    and     adtuc? 
"Your    Holine>s,) ;   cardinals   by    the   titW   ' 
Eminence";    bishops    as    "Monsignor.0 
England  as  "My  Lord.*     The  title  nt 


I 

"The    Lord    Bishop   of 


of   ai*j. 


"The  Mi-m   Reverend  the   Lord   Archl 

,"  cleans  arc  addressed  as  "Very  Rcbc 
and    archdeacons   as   *Venerahle.»     All 
men. and  ministers  of  the  Christian  ■      I 
faiths  are  now  generally  styled  *Re\v 
Titles  in  the  United  States* 
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and  other  titles  of  nobility  are  forbidden 
;  Federal  Constitution  and  the  citizen  of 
er  country  who  bears  such  a  title  when  he 
les  a  citizen  of  the  United  States  must 
uish  his  title.  Various  offices  of  dignity 
rust  carry  with  them  certain  forms  of  ad- 

but  these  forms  of  address  pertain  to 
fices  alone,  and  the  holders  of  these  offices 
no  claims  to  the  prescribed  form  of  ad- 
after   their   terms   of   service   have   ex- 

The  President,  governors  of  States,  and 
ers  of  foreign  nations  are  addressed,  and 
n  of,  as  your  or  his  <(  Excel  lency,®  save 
j  case  of  speaking  to  the  President,  who 
i  be  addressed  as  (<Mr.  President*  The 
resident,  members  of  the  Cabinet  and 
ers  of  Congress,  heads  of  departments, 
int  secretaries,  comptrollers  and  auditors 
:  treasury,  clerks  of  the  Senate  and  House 
presentatives,  State  senators,  law  judges, 
*s  of  cities,  etc.,  are  entitled  ^Honorable.9 
ry,  naval,  ecclesiastical  and  other  pro- 
nal  dignities  are  distinguished  by  the 
common  to  the  English-speaking  peoples 
le  world.  Consult  the  (Almanach  de 
.* ;  ( Burke's  Peerage } ;  Cokayne,  G.  E., 
plete  Peerage }  (new  ed.,  1910)  ;  Phillips, 
t  Alison,  (Titles  ot  Honor y  (in  (Encyclo- 

Britannica,*     Vol.     XXVI,     Cambridge 

• 

TLES  OF  HONOR.  See  Orders 
\l.)   and  Decorations;  Titles. 

[TMARSH,  M.  A.,  or  Michael  Angelo, 

idonym  employed  by  Thackeray  when  con- 
ing  his    ( Paris    Sketch    Book,*    Fellow- 
Papers^   etc.,  to  Preiser's  Magazine. 

[TMOUSE,  one  of  the  diminutive  birds 
i  subfamily  Parince,  family  Paridce,  which 
mong   the    most    interesting  of   passerine 
There  are  more  than  75  known  species, 
ig  widely  over  most  parts  of   the  world 
t    Australia,    but    most    abundant    in    the 
rate  and  colder   regions  of  the  northern 
phere.     None  of   them  are   really  migra- 
though    they    roam    widely    during    the 
r  in  search  of  food,  nor  are  they  gregari- 
though   in    this    particular   also    stress    of 
ier    frequently   causes   them    to   gather   in 
,   often  with  other  small  birds, —  as  red- 
finches,    etc.    They    are    not    songsters, 
h  most  of   them  have  characteristic,  and 
ently  musical,   call   notes,  and  during  the 
ing    season    they    sing    after    a    fashion, 
-  weaklv.     Thev  are  very  active,  restless, 
ar    birds,   usually   showing  little    fear   of 
and    oftentimes   coming   about   houses   in 
continual    search    for    food.     They    eat 
thing  from   seeds  to  the  eggs  and  young 
ier  birds.     The  nesting  habits  are  varied, 
ley  lay  numerous  eggs  and  raise  two  or 
broods    each     season.     The    plumage    is 
brilliant,    though    occasionally    striking, 
most  frequently  plain,  though  very  taste- 

ructurally  the  titmice,  aside  from  their 
size,  are  hard  to  distinguish  from  the 
to  which  birds  their  habits  also  ally  them 
any  ways.  The  bill  is  short  and  stout, 
ht  and  unnotched,  and  there  are  no  rictal 
ss,  but  the  base  is  covered  by^  tufts  of 
/  feathers,  directed  forward,  entirely  con- 
g  the  nostrils.  The  feet  are  stoutt  with 
late   tarsi    and   short   toes.    The  wing  is 


rounded,  with  10  primaries,  of  which  the  first 
is  exceedingly  short.  The  tail  as  long  as  or 
longer  than  the  wing  is  composed  of  12  feathers, 
and  usually  rounded  or  graduated.  The  plum- 
age of  the  body,  long,  soft  and  loose. 

Of  the  75  species  of  titmice,  one-fifth  occur 
in  America  all  of  these  having  been  taken 
within  the  limits  of  the  United  States.  About 
two-thirds  of  all  the  species  belong  in  the  genus 
Parus,  and  the  same  proportion  holds  among 
our  American  forms.  The  most  abundant  and 
familiar  of  our  species  is  the  black-capped  tit- 
mouse (P.  atricapillus) ,  widely  distributed  and 
knqwfn  everywhere  as  the  chickadee.  The 
tvpical  form  ranges  in  eastern  America  from 
typical  form  ranges  in  eastern,  but  closely  allied 
sub-species,  or  species,  occupy  practically  all  the 
rest  of  the  Continent.  The  general. color  is  ashy- 
gray,  the  back  with  a  brownish  tinge,  the  under 
parts  white,  or  nearly  so;  the  crown,  nape,  chin 
and  throat  black,  with  the  cheeks  white.  In 
size,  the  various  forms  range  from  four  and 
one-half  to  five  and  one-half  inches,  of  which 
the  tail  is  about  half.  The  chickadee  is 
a  very  active,  tireless  little  bird,  retiring 
to  the  woods  and  swamps  during  the 
summer,  but  in  winter  very  abundant  in  our 
villages  and  fcarks  and  about  houses.  It  can 
easily  be  attracted  to  any  spot  where  food  is 
provided,  and  if  unmolested  by  cats  or  other- 
wise will  soon  become  very  familiar.  Although 
it  eats  bread  and  crumbs  and  other  articles  of 
a  vegetarian's  diet,  its  tastes  are  carnivorous 
and  it  is  especially  fond  of  "mcat-on-the-bone.* 
When  foraging  for  themselves,  chickadees  eat 
an  enormous  number  of  insects  and  thus  justify 
their  existence,  if  that  were  necessary.  As  a 
matter  of  fact  chickadees  are  so  familiar,  so 
daintily  clothed,  so  cheerful  even  in  the  severest 
weather,  and  so  courageous,  and  their  usual  call 
note  ^chick-a-dee-dee,"  is  so  pleasing,  none  of 
our  birds  is  more  universally  loved  and  en- 
joyed. In  the  spring,  when  the  mating  begins, 
the  chickadee  has  another  note,  a  plaintive, 
though  not  drawled,  "pe-we."  The  nest  is  a 
mass  of  moss,  feathers,  wool,  plant  down,  etc., 
placed  in  a  hole  in  a  stump,  tree  or  fence  post, 
usually  not  far  from  the  ground.  The  eggs  are 
five  to  eight  in  number  in  each  of  the  two 
broods,  and  are  white,  spotted  writh  reddish- 
brown.  The  chickadee  of  the  South  Atlantic 
States  (P.  carolinensis)  is  said  to  have  notes 
quite  different  from  the  northern  species.  In 
the  southeastern  United  States,  ranging  north 
to  New  Jersey,  but  rarely  further,  is  another 
very  abundant  titmouse,  quite  different  from 
the  chickadee  in  both  color  and  form,  known 
as  the  tufted  titmouse  (Parus  bicolor).  It  is 
a  gray  bird,  with  a  black  forehead,  and  a  con- 
spicuous crest,  an  inch  longer  than  the  chicka- 
dee and  not  so  attractive.  The  notes  are  not 
so  attractive  as  those  of  the  chickadee  and  be- 
come monotonous;  the  most  common  rendering 
in  words  is  ((peto,  peto,  peto,"  but  it  also  has 
other  calls.  The  tufted  titmouse  is  not  so 
familiar  or  confiding  as  the  chickadee  and  is 
distinctly  a  woodland  bird,  seldom  seen  about 
houses.  It  is  not  shy  and  is  readily  ap- 
proached, while  the  prominent  crest  makes  it 
easy  to  recognize.  The  nesting  habits  and  the 
eggs  are  similar  to  those  of  the  chickadee,  but 
the  latter  are  considerably  larsrer.  A  tufted 
titmouse  occurring  in   the  valley  of  the  Rio 
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Grande  (Pants  atricristatus)  is  notable  for  its 
glossy  black  crest,  while  the  bridled  titmouse 
(/\  wollucbcri)  is  a  related  species  occurring  in 
the  southwestern  United  States,  and  is  remark- 
able for  the  very  conspicuous  black  and  while 
markings  on  the  head.  Besides  several  other 
interesting  species  of  I 'ants,  the  southwestern 
United  States  is  the  home  of  four  or  five  very 
small  titmice,  belonging  to  the  genera  Psaltri- 
parus  and  Auriparus.  The  former  arc  called 
*bush-titsw  and  though  very  plainly  colored  with 
black,  brown  and  plumbeous,  their  very  small 
size,  four  inches  or  cvcnlcss,  and  their  large, 
woven,  pensile  nests,  with  lateral  entrance, 
make  them  an  interesting  group.  The  gold  tit 
(Auriparus  ftaviceps)  is  of  about  the  same  size, 
but  is  notable  for  the  rich  yellow  head,  the 
other  upper  parts  being  ashy  and  lower  parts 
whitish.  These  little  birds  build  great  globular 
nests  of  twigs,  in  the  bushes,  lining  them  with 
down  and  feathers.  The  eggs  arc  pale  bluish 
speckled  with  brown. 

Of  the  tits  of  the  Old  World,  seven  species 
occur  in  Great  Britain,  but  one  of  them,  the 
crested  tit  (Pants  cristatus),  is  only  an  acciden- 
tal visitor.  The  great  tit  (P.  major)  is  the 
largest  European  species,  though  only  about  the 
size  of  our  tufted  titmouse.  Tho  general  color 
is  yellowish  and  gray,  with  white  cheeks  and 
black  head  and  throat.  The  blue  tit  (/\ 
ccrrulcus)  and  the  cole  tit  (P.  atcr)  are  the 
commonest  of  the  English  species.  The  former 
has  the  top  of  the  head  light  blue  and  a  bluish 
cast  to  the  rest  of  the  plumage.  It  is  the  species 
usually  called  atom-tit.w  The  azure  tit  (P. 
cyamis)  of  Siberia,  which  ;s  skv-bluc  and 
white,  and  the  large  Japanese  tit  (P.  varius), 
which  is  handsomely  marked  with  chestnut, 
will  serve  as  examples  of  the  more  brightly 
colored  titmice.  The  long-tailed  tits  of  the 
genus  Ju/ithalos  are  remarkable  not  merely  for 
their  excessively  long  tails  but  because  they 
build  very  elaborate  cozy  nests,  which  are  purse- 
shaped  and  hang  free  or  are  attached  along 
one  side  m  the  trunk  of  a  tree.  The  eggs  are 
very  numerous,  as  many  as  20  having  been 
found  in  one  nest. 

Consult  in  addition  to  standard  ornithologies, 
Cones,  *  Birds  of  the  Northwest*  (Washington 
1874):  and  <  Birds  of  the  Colorado  Valley> 
(Washington  1887),  and  Evans,  A.  H.,  'Birds* 
(in  *  Cambridge  Natural  Historv,}  Vol.  IX, 
New  York   1^00). 

TITTLEBAT  TITMOUSE,  the  name  of 
a  London  shop  clerk  who  figures  as  the  hero  of 
"Tin  Thoii>and  a  Year,"  a  novel  by  Samuel 
Warren   (q.\0. 

TITULAR  BISHOP,  an  episcopal  title  in 
the  l\«-man  Catholic  Church  substituted  by  Pope 
Leo  XIII  for  the  older  one  of  bishop  in  parti- 
bus  infidclium. 

TITULAR  CHURCH,  a  name  given  to 
the  pari>h  churches  of  Rome,  as  distinct  from 
the  patriarchal  churches,  which  belong  to  the 
Pope,  and  from  the  oratories.  Each  titular 
church  i^  under  a  cardinal  priest,  has  a  district 
assigned  to  i 
of  nere^xitv. 


assigned  to  it,  and  a  font  for  baptism  in  case 


?ncst,  has 
or  baptist 


TITUS,  companion  and  well-loved  friend 
of  Saint  Paul.  He  was  converted  by  the 
apostle  (Tit.  i,  4).  at  Anlioch  50  or  51  ,\.n.,  and 
in  the  same  year  accompanied  him  to  Jerusalem, 


and   was   present  at    that    first    council 
recognized  Gentile    converts    as    part   c#. 
Church,  and  exempted  them    from  the  ! 
of  the  Mosaic  ritual  (cf.  Acts  xv,  1 — i,  . 
Gal.  ii,  1-3).    Paul  soon  afterward  earned 
the  liberty  thus  accoided  by  refusing  to 
Titus,  a  Greek,  to  be  circumcised  (GaL  t-  - 
Titus  was  subsequently  with   Paul  at  I 
(56),  whence  the  former  was  sent  «      i 
mission  to  the  Corinthians,  carryi       -i 
Paul's  second  epistle   to   that   chui<       %* 
viii,  6,  22,  23;  xii.  18).    When  Tih» 
(57  a.d.)  he  found  the  apostle  in   &£ 
(2  Cor.  vii,  5-6,  13-15).    Subsequent!*  , 
66  a.d.)   he  was  left  in  Crete  to  an 
affairs  of   the  Church  and   "ordain  «. 
every  city*    (Tit.  i,  5).     Returning 
Rome  he  was  dispatched  by  Paul  (66  *»  — 
Dalmatia   (2  Tim.  iv,  10).    Titus  rett 
his  work  in  Crete,  and   died  at  an  ; 
age.    See  also  Titus,  Epistle  to. 

TITUS,    Flavins    Sabinus    V< 
Roman  emperor:  b.  40  a.d.;  d.  Reau,  ... 
81  a.d.    He  was  the  son  of  Vespasian, 
he  succeeded  as  emperor  in   79  a.Bl,  a&u 
brought  up  at  the  court  of  Nero  with  1      ! 
Britannicus,  whom  he  accompanied  in 
in  Germany  and  Britain.     Later  he  a  ■ 

a  legion  in  the  war  of  Vespasian  ai 
Jews,  conducting  the  campaign  in  Ju 
in  the  place  of  nis  father,  who  was  Un» 
to  the  imperial  throne.     At  the  end  of  * 
and  cruel  siege  Jerusalem  was  taken  by  1 
Sept.  70.    Titus  returned  to  Rome  in  71.  i 
he  was  rewarded  with  the  title  of  Ca 
given  a  part  in  the  government  of  tht 
He  early  manifested  the  qualities  of  a  L 
and  able  ruler  and  he  became  the  ■< 
Roman  people.    The  Colosseum,  bet        *y  ' 
pasian,  was  completed  under  his  diicLuom 
the  public  baths  named  in  his  honor,  ; 
institutions   for  the  public  benefit  w{«c 
lished  by  him 

TITUS,  Epistle  to,  one  of  the 

Saint    Paul,    stated    to   have   been   Vi 
Titus,  as  bishop  over  the  Cretans,  fn 
olis  in  Macedonia.     It  is  known  as  Ow 
tt Pastoral  Epistles,9  because  devoted  cfe 
admonitions  on  the  subject  of  pasto 
In   this   epistle   Saint    Paul    describe* 
bishop  ought  to  be,  and  applies  severe  l 
to  certain  of  the  Cretans.     This,  and 
epistles   to   Timothy,   have   been   snhir 
much    discussion.    See   Timothy    j 

EriSTLES  TO. 

TITUS  ANDRONICUS.    Several 

the  Shakespeare  canon  preserve  a  mys     » 
to  almost  total  absence  of  external  < 
in  the  case  of  'Andronicus'  the  tantaL 
certainty  arises  from  the  existence  of  : 
ally    large   mass   of   data.     Shak< 
stantial  concern  in  the  tragedy  is  «««* 
the  double  testimony  of   Meres,  \ 
lists   'Titus  Andronicus*   among  S*» 
tragedies,  and  of  Hcmmings  and  C* — ■ 
in   1623  included  the  play  in  the  2 
Folio.    On  the  other  hand,  three 
tions  are  anonymous,  and  tho 
enough  in  the  case  of  the   *., 
surprising  that  the  publishers  «t 
1611     quartos     should     not 
Shakespeare's  then  popular 
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jority  of  the  best  critics  have  been 
heir  conviction  that  the  marks  of 
s's  mind  are  not  evident  in  the  plot, 
erizalion,  or  the  language  of  this 
e  is  little  of  the  uncvenrtess  here 
finds  in  works  written  by  inferior 
1  revised  by  Shakespeare;  in  versi- 
in  dramatic  power  this  tragedy  is 
stent  throughout,  and  it  bears  much 
y  to  the  work  of  Kyd  or  Peele  than 
care's.  The  problem  is  complicated 
:es  to  what  may  conceivably  have 
r  versions  of  our  plav.  A  drama 
is  and  Vespacia>  (Vespasian?)  was 
the  first  timev  11  April  1592.  We 
itively  determine  whether  this  was 
n  of  ( Titus  Andronicus>  or,  as  the 
naturally  suggests,  a  quite  unrelated 
ic  subject  of  two  historical  Roman 
Another  work,  called  by  Hcnslowe 

Andronicus)  or  <  Andronicus,  *  was 
:  stage  as  a  new  work  in  January 
lie  Earl  of  Sussex's  company  and 
June  of  the  same  year  by  the  Lord 
and  Lord  Chamberlain's  (the  last 
e's  company).  On  6  Feb.  1594.  <A 
nan  History  of  Titus  Andronicus* 
:d  to  John  Danter,  and  in  the  same 
>lay,  called  (Thc  Most  Lamentable 
agedv  of  Titus  Andronicus,*  was 
-  Danter  for  Edward  White  and 
lillington.  The  •  subsequent  quarto 
.  1600  and  1611  were  printed  for 
1  all  three  were  sold  at  the  same 
hout  entering  into  fuller  discussion 
idence   and   of   other  entries  in   the 

Register,  it  may  be  said  that  the 
'm  to  establish  the  identity  of  Hcns- 
tus  and  Andronicus*  with  our  play 
in  1504.  (The  contrary  conclusions 
i.  P.  Baker,  Publications  of  Modern 
Association   66-76,    1901,   have   been 

by  the  discovery  in  1905  of  the 
)).  If  we  eliminate  Henslowe's  ear- 
;  and  Vespacia>  as  probably  unrc- 
p  seems  little  reason  to  believe  that 
n  of  <T'itiis  Andronicus*  existed  in 
•e's  lifetime  which  differed  essentially 
we  possess.  Danter  licensed  (Titus 
s*  for  publication-  (6  Feb.  1594)  on 
ay  on  which  Sussex's  company  is  last 
as  acting  it,  and  his  manuscript, 
cr  in  the  year,  would  seem  to  be  that 
:  acted.  We  have  no  reason  to  be- 
Shakcspcare  revised  any  plays  either 
>mpany  or  for  Pembroke's  company, 
lid  also  to  have  performed  the  piece. 
)f  the  play  in  the  Shakespeare  Folio 
jst,  on  tin-  other  hand,  be  that  acted 
rd  Chamberlain's  company  in  June, 
ater.  Since  the  differences  between 
ons,  however,  are  relatively  quite  un- 
(Act  111,  <c.  ii  is  added  in  the  Folio), 

as  likely  on  bibliographical  as  on 
otinds  that  Shakespeare  had  no  more 
rht  part  in  the  play, 
ect  source  for  *  Titus  Andronicus> 
iiscovercd.  Its  relation  to  two  later 
I    works,    cAran    en    Titus*     (Aaron 

by  the  Dutch  poet  Jan  Vos  (printed 

a  German  play  of  Titus  Andronicus 

•ropant  empress  (ca.  1620),  has  been 

liscussed  by  H.  Dc  W.  Fuller  (Pub- 


locations  Modern   Language  Association   1^65, 
1901) ;  but  it  seems  probable  that  these  foreign 
works,    as   well    as    another    German    play    of 
which  traces  exist,  are  based  upon  perversions 
of  the  extant  ( Titus  Andronicus  >  text,  as  dis- 
seminated by  traveling  English  actors,  and  not, 
as  Fuller  argues,  upon  two  hypothetical  earlier 
English  plays.    Early  17th  century  allusions  to 
( Titus  Andronicus,*  though  not  very  numerous, 
are  such  as  to  prove  that  the  play  was  popular 
with   the   masses   of  the   public.    Later,   John 
Downes,  writing  of  the  performances  of  Sir 
William  Davenant's  company  after  the  Resto- 
ration,   mentions    (Titus    Andronicus*    among 
several   others   which    ((being  old   plays,   were 
acted  but  now  and  then;  yet  being  well  per- 
formed were  very  satisfactory  to  the   town.9 
In    1687    Edward    Ravcnscroft    published    an 
adaptation  <  Titus  Andronicus,  or  the  Raoe  of 
Lavinia.    Acted  at  the  Theatre  Royal,*  with  a 
preface    containing    some    important    remarks 
concerning  the  old  play.    Among  the  more  un- 
conventional   modern    theories    regarding    the 
.authorship  of  <Titus  Andronicus*  may  be  noted 
Grosart's    argument    that    it    was    written    by 
Greene,    <Englische    Studien*    (1896);    J.    M. 
Robertson's  that  it  is  essentially  Peele' s   <Did 
Shakespeare  write  Titus  Andronicus*    (1905), 
and    an    ill-considered    recent    hypothesis    of 
H.   D.  Gray  that  the  play  was  originally  by 
Shakespeare,    revised    by    Greene    and    Peele, 
<Flugel  Memorial  Volume*    (1916). 

Tucker  Brooke. 

TITUSVILLB,  Pa.,  city  in  Crawford 
County,  on  Oil  Creek  and  on  the  Pennsylvania 
and  the  New  York  Central  railroads,  100  miles 
north  of  Pittsburgh  and  50  miles  southeast  of 
Erie,  Pa.  The  city  is  on  a  plain  which  slopes 
slightly  toward  the  south  and  east.  The  natu- 
ral drainage  is  supplemented  by  an  excellent 
system  of  sewerage.  The  water  is  obtained 
from  artesian  wells.  The  broad  streets  are 
largely  paved  and  tree-lined.  Electric  trolley 
lines  traverse  the  principal  streets.  The  manu- 
facturing industries  consist  of  one  of  the  larg- 
est iron  works  in  the  country,  a  high  grade 
steel  works,  machine  shops  and  foundries,  large 
oil  refineries,  paraffine  works,  large  branch  of 
the  American  radiator  works,  large  branch  of 
the  Bethlehem  Steel  Company,  chemical  works, 
planing  mills,  specialty  works,  cutlery  works 
and  an  electric  light  and  power  plant.  The  out- 
put consists  of  iron,  car  tanks,  steam  engines 
and  boilers,  forgings,  oil  well  machinery  and 
fittings,  gasoline  engines,  refined  oils,  gasoline, 
etc.  There  are  large  oil  fields  in  the  vicinity 
and  the  first  well  sunk  for  petroleum  was 
drilled  just  outside  of  the  city  limits  in  the 
summer  of  1859,  striking  oil  on  27  August 
of  that  year.  There  are  three  banks  consist- 
ing of  a  national  bank,  a  commercial  bank  and 
a  trust  company.  One  of  the  finest  banking 
buildings  in  the  State  was  erected  in  1918. 
Among  other  public  buildings  are  12  large  edi- 
fices and  two  halls  for  religious  services,  a 
high  school  with  a  four-year  course,  four 
graded  public  schools  and  a  kindergarten,  all 
under  one  superintendent ;  Saint  Joseph's  Acad- 
emy, kindergarten  and  parish  school.  The  city 
has  also  an  excellent  library,  a Benson  Memo- 
rial Library,'  an  excellent  Young  Men's 
Christian  Association  and  Young  Women's 
Christian  Association  and  the  Titusville  Hospi- 
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tal.  Titusvillc  was  first  settled  in  1796,  becom- 
ing a  I  >o  rough  in  1847  and  chartered  as  a  city 
in  1866.  The  town  was  laid  out  in  streets  in 
1809.  It  suffered  great  damage  from  flood  and 
fire  5  June  1892  which  destroyed  one-third  of 
the  city  with  a  loss  of  60  lives.  The  city  owns 
and  operates  the  waterworks  and  one  of  the 
electric  light  plants.  The  government  is  vested 
in  the  mayor  and  five  commissioners,  the  mayor 
l>cing  elected  for  four  years  and  the  commis- 
sioners for  two  years.  The  majority  of  the 
people  are  native  horn,  the  predominating  for- 
eign element  consisting  of  Scandinavians,  Irish 
and  Germans.    Pop.  8,550. 

TIUI,  te-wc\  or  TIVI,  te've.  Philippines, 
pueblo,  province  of  Albay:  on  Lagano  Bay,  on 
the  northeast  coast,  23  miles  north  by  west 
from  the  pueblo  of  Albay.  It  is  the  centre  of 
a  hemp  growing  region,  and  exports  hemp  by 
way  of  Tabaco.  It  is  especially  celebrated  for 
its  thermal  springs  of  iron  and  sulphur  waters 
with  medicinal  properties,  which  are  visited  by 
large  numbers  of  natives.     Pop,  about   11,000. 

TIUMEff,  tyoo-meny',  Russia,  in  Siberia, 
government  of  Tobolsk,  120  miles  southwest  of 
Tot>olsk,  on  the  Tura  River.  It  is  an  important 
centre  of  trade,  lying  on  several  commercial 
routes,  with  railroad  communication.  It  has  a 
large  technical  school.  Its  principal  manufac- 
tures are  leather,  soap,  candles,  carpets,  pot- 
tery and  woolen  goods.  These  articles  arc  ex- 
ported to  China,  the  Kirghiz  steppe,  Bokhara 
and  everywhere  in  Siberia.  The  Tiumcn  and 
woven  carpets  are  especially  renowned.  In 
Tieumen  was  located  a  famous  exile  prison. 
Pop.  about  J5.0U0. 

TIVERTON,  R.  I.,  town  in  Newport 
County,  on  Xarragansett  Bay,  near  Fall  River, 
Mass.,  and  on  the  New  York,  Xcw  Haven  and 
Hartford  Railroad.  There  are  cotton  manufac- 
tories and  oyster  and  fishing  industries.  Pop. 
4,032. 

TIVOLI,  te'vd-lc,  Italy,  in  the  province  and 
district  of  Rome,  on  the  Teverone  or  Anicnc, 
16  miles  northeast  of  the  capital.  Its  position 
on  a  rockv  height  overlooking  the  river  is  ex- 
tremely picturesque.  Ti\oli  commands  a  fine 
view  of  Rome  and  the  Campagna.  It  contains 
a  fine  modern  cathedral  which  contrasts  sadly 
with  the  other  town  buildings.  Its  antiquities 
are  numerous  and  interesting,  and  include  a 
temple  of  the  Tiburtine  sybil,  temple  of  Vesta, 
villa  of  Hadrian,  etc.  The  artificial  cascades 
formed  by  the  Te\ erotic  constitute  an  interest- 
ing feature  of  the  landscape  and  supply  power 
for  the  electric  lighting  of  Rome,  and  for  vari- 
ous factories.  The  old  Latin  name  w;i>  Tibur, 
important  in  the  Latin  Con  federation.  It  be- 
came subject  to  Rome  in  ,MS  u.c\  The  popula- 
tion of  the  commune  is  about  lS.fHX).  Consult 
P»;u  decker's  *  Central  Italy  and  Rome.1 

TLAPALLAN,  the  mythical  home  of  the 
Toltecs,  and  the  land  from  which  came  their 
great  culture  god.  (Juetzalcoatl,  and  to  which  he 
returned  when  his  mission  on  earth  was  done. 

See         OtKT/AIXOATI  ;         MfXICO  —  MYTHOLOGY  ; 

Chouiv 

TLAXCALA.   tlas-ka'Ia.   or  TLASCALA, 

Mexico,  the  smallest  state  in  the  republic,  situ- 
ated between  the  *tatc*  of  Puebla,  Hidalgo  and 
Mexico.  Area.  l.?.U  square  miles.  The  capital, 
Tlaxcala.  located  about  60  miles  cast  of  Mexico 


City,  was  in  ancient  time  a  large  city,  bat 
1(>1(J  population  is  only  2,800.     It  has  a  htsfci 
palace  and  a  statehouse  that  retains  much 
their  former  grandeur.    The  holy  well  of  O 
Ian,  in  the  suburbs,  is  covered  by  a  costly 
imposing  sanctuary.    The  state  ties  withia 
plateau   region,  and  its  surface  is  br 
high  mountains.    The  principal  occupations 
agriculture   and    some   manufacture   of 
though  iron  and  silver  arc  found  in         s»* 
tains.    Tlaxcala  was  at  the  time  of 
cry,  a  powerful  native  state  which  uau 
tained  its  independence  of  the  Aztecs. 
came  an  ally  of  Cortes  and   retained  h*  . 
government   for  a  time  under   the  I 
Pop.  about  192,000,  almost  all  Indian*. 

TLEMC4N,  tlem-scn't  Algeria,  in 
incc  of  Oran,  70  miles  southwest  oi   w 
of  Oran,  and  30  miles  from  the  Mediter 
It  is  a  walled  town   with   nine  gates,  « 
divided  into  three  sections,  namely,  the 
and  military  establishment;    the  busine*-  . 
tion,  containing  the  residences  of   fori 
and  the  native  section.    The  town  s 
mountain  slope  at  an  elevation  of  ** 
amid   olive-groves    and    vineyards.     It 
mosques,  Protestant  and   Catholic  chnr 
museum  and  Jewish  synagogue.    The 
tures    comprise    textiles,    carpets    anu 
articles,    burnooses.   etc.     Trade    is    ii 
especially  with  Morocco.    It  is  a  histuiic  t 
some  of  the  mosques  dating  from  the  11*  < 
ttiry.    At   the  height  of  its   prosperity, 
13th  and  14th  centuries,  it  is  reputed  tv 
had  125.000  population.    Pop.  39,874. 

TLINKET,   or   TLINKIT.    a    on 

tribes    which    constitute    a    distinct    Ii 
stock  known  as  Kolushan.     Thev  in 
coast  and  islands  of  southern  A1;      i.    new 
to  the  advent  of  the  white  men   i      r 
were  rudely  constructed,  and  their    k      * 
ried  on  with  neighlioring  tribes.    The  « 
of  slaves  was  carried  on  extensively.  *— 
were  treated  by  their  masters  with  the  t      ■ 
cruelty.    They  have  greatly  diminished  u* 
years,  till  there  now  remain  but   about 
a  large  number  of  them  being  employed 
canning  industry. 

TO   A  SKYLARK.     Shelley's  < 
perhaps  the  most  famous  of  English  h. 
written  at  Leghorn,  Italy,  and  publ        a 
< Prometheus   Unbound }    in    1820.     AL  i*  B 
posed  of  21  five-line  stanzas,  each  of  i 
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with  a  long  line  that  represents  the  1 
of  the  bird  on  the  wing  as  it  prei 


c> 


higher  ilight.    Mrs.  Shelley  says :   •«.  the 
we  spent  a  week  or  two  at  Leghorn,  botr 
the  house  of  some  friends  who  were  a* 
a  journey  to  England.     It  was  on  a  L 
summer  evening  while   wandering  ai 
lanc-i.  whose  myrtle  hedges  were 
<>f  the  fin-tlies.  that  we  heard  the  c**, 
the  skvlark,  which  inspired  one   of 
beautiful  of  his  poems.*     This 
has  been  us<  d  in  generations  oi 
ers"   and   "selections."  hut   even    so 
handling  has  not  served  to  tarnish 
qualitio    in   which   it   still    remains 
and  unapproachable.     Shelley's  « 
Wordsworth's,  loses  itself  in 
is  a  spirit  not  a  bird,  an  ei     *       n 
aspiration.    It  is  beside  the 
the  poem  has  "the  defects  of  u*  ,      t 
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ic  standpoint  of  what  the  poet  meant  to 
las  no  defects.  It  is  a  perfect  work  of 
ing  a  worthy  purpose  which  it  perfectly 
The  poem  pursues  the  flight  and  the 
:  the  bird  swiftly  up  to  the  blue;  four 
:e  similes  liken  the  lark  to  the  poet,  to 
den,  to  the  glow-worm  and  to  the  rose; 
ig  of  the  bird  sings  itself  in  the  heart 
x>et ;  at  the  end  comes  the  pathos  of  the 
and  unsatisfied  desire  never  absent  from 
s  nature  lyrics.  The  criticism  of  almost 
ry  has  applied  to  the  <Skylark)  the  epi- 
hich  have  long  since  become  banal  but 
eem  inevitable :  it  is  melodious,  exquisite, 
I,  ecstatic.  As  such  it  is  unsurpassed  and 
ibly  unsurpassable.  Wordsworth's  (Sky- 
ipresents  a  more  human  point  of  view; 
(Ode  to  a  Nightingale,*  an  equally  con- 
e  achievement  of  a  different  kind. 

Marion  Tucker. 

\D.  an  amphibian  of  the  anourous 
Bufonidce  or  some  related  family  in  the 
ircifera,  in  allusion  to  the  structure  of 
aider  girdle.  The  Bufonida  present  the 
ig  distinctive  features:  The  tongue  is 
/eloped,  fixed  to  the  front  of  the  mouth, 
»  the  hind  end  free.  The  result  of  this 
ment  is  that  it  can  be  filliped  by  means 
opriate  muscles  with  the  greatest  speed 
scision,  and  thus  serves  these  usually 
toothless  animals  in  the  capture  of  in- 
lich  adhere  to  this  mucous-coated  organ, 
re  always  absent  from  the  jaws,  but  may 
;nt  on  the  vomer  in  a  few  foreign  gen- 
he  hind  toes  are  more  or  less  webbed, 
it  toes  wcblcss  and  the  ends  of  the  toes 
her  clawed  nor  furnished  with  adhesive 
In  all  cases  the  vertebrae  are  procoelous 
s  their  bodies  hollowed  in  front,  the 
rse  processes  of  the  sacrum  are  ex- 
and  ribs  are  absent.  This  family  is  an 
re  one  of  about  15  genera  and  100  species 
:osmopolitan,  but  is  especially  well  rep- 
1  in  tropical  America.  The  species  differ 
rably  in  habits,  most  of  them  being  ter- 
burrowers,  but  some  arc  aquatic,  others 
1. 

lin  the  United  States,  Bufo  is  the  only 
being  represented  by  9  or  10  species, 
f  which  belong  to  the  southwestern 
States  and  Mexico.  The  common  east- 
d  (B.  lentiginosus)  is  found  in  one  or 
f  its  sub-species  throughout  the  eastern 

States  and  Canada.  The  familiar 
:ss  and  wartiness  of  the  skin  of  toads  is 
he  presence  of  glands  and,  especially  on 
d,  to  bony  deposits.  They  are  chiefly 
ial  and  nocturnal,  and  feed  upon  in- 
f  which  they  destroy  large  numbers, 
/isit  the  water  in  March  or  April,  their 
?  season,  for  the  purpose  of  depositing 
jgs,  which  are  in  long  strings  and  are 
d  by  the  male  upon  their  extrusion, 
the  mating  season  the  males  are  very 
.t  night  and  so  pugnacious  that  they 
les  kill  one  another  in%their  encounters. 
>ment  takes  place  rapidly  and  the  tad- 
ge  is  passed  in  three  or  four  months, 
le  young  toads  leave  the  water  in  mul- 

Thc  popular  repugnance  to  these  per- 
larmlcss  animals  has  no  doubt  arisen 
ieir  unprepossessing  aspect  and  outward 
nee.  No  venom  or  poison  apparatus  of 
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any  kind  exists  in  these  creatures;  and  save 
that  the  secretions  of  the  skin  may  be  of  acrid 
or  irritant  nature  when  brought  in  contact  with 
cut  or  exposed  surfaces,  they  are  utterly  harm- 
less to  man.  There  is  a  swelling  above  the 
eyes  covered  with  pores  and  large,  thick  and 
prominent  enlargements  behind  the  eyes  which 
secrete  an  acrid  fluid,  which  orotects  these 
animals  from  the  attack  of  carnivorous  mam- 
mals. They  also  swell  up  with  air  when  at- 
tacked by  snakes.  When  handled,  toads  fre- 
quently eject  urine  from  the  vent,  but  the  wide- 
spread belief  that  the  contact  of  this  fluid 
with  the  skin  produces  warts  is  utterly  un- 
founded. Toads  are  extremely  tenacious  of  life 
and  can  exist  a  long  time  without  food;  their 
hibernation  in  mud,  cracks  and  holes  has  prob- 
ably given  rise  to  the  stories  of  their  being 
found  in  places  where  they  must  have  existed 
for  centuries  without  food  and  air.  "  These 
stories,  however,  have  no  foundation  in  fact, 
for  Dr.  Buckland  proved,  by  direct  experiment, 
that  no  toad  can  live  for  two  years  if  deprived 
of  food  and  air.  Another  common  belief  that 
toads  are  often  rained  down  is  probably  to  be 
explained  by  the  fact  that  great  numbers  of 
young  toads  frequently  leave,  during  showers  of 
rain,  the  vicinity  of  pools  in  which  their  larval 
life  was  spent.  Toads  are  really  extremely 
interesting  animals,  and  much  entertainment  can 
be  derived  from  tneir  observation. 

Among  foreign  toads  are  the  great  Bufo 
agua,  large  enough  to  All  a  quart  measure,  of 
the  West  Indies  and  South  America ;  the  green 
toad  (B.  viridis)  of  Europe,  noted  for  its 
change  of  color;  the  long-tongued  toad  (Rhino- 
phrynus  dorsalis)  of  Mexico,  which  feeds  on 
termites;  the  European  Are-toad  (Bombinator 
igneus),  so  called  from  its  brilliant  red  under 
parts  and  belonging  to  the  family  Discoglos- 
sidce;  and  the  remarkable  Surinam  toads,  which 
are  tongueless  and  carry  the  young  in  little 
cavities  on  the  back.  The  last  belongs  to  the 
distinct  family  Pipidcr.  The  spade- foot  toad 
(q.v.)  and  the  tree-toads  or  tree-frogs  (q.v.) 
belong  respectively  to  the  families  Scaphiopida 
and  Hylida.  Many  of  the  toads  have  remark- 
able and  interesting  breeding  habits,  for  ac- 
counts of  which  reference  must  be  made  to 
works  of  herpetology.  Consult  Boulangcr,  E. 
G.,  l  Reptiles  and  Batrachians*  (New  York 
1914)  ;  Cope,  E.  D.,  <Batrachia  of  North  Amer- 
ica* (Washington  1889) ;  Boulenger,  G.  A., 
<Tailless  Betrachia>  (London  1892);  Dicker- 
son,  M.  C,  (The  Frog  Book*  (New  York 
1914) ;  Gadow,  ( Amphibia  and  Reptiles*  (New 
York  and  London  1901);  Kirkland,  ( Habits, 
Food  and  Economic  Value  of  the  American 
Toad*  (in  Bull.  6,  Hatch  Exper.  Sta.,  Amherst, 
Mass.,  1897) ;  Sampson,  ( American  Naturalist* 
(1900). 

TOAD-FLAX,  a  common  roadside  weed 
(Linaria  linaria)  belonging  to  the  family 
Scrophulariacea.  It  somewhat  resembles  a 
snap-dragon,  but  is  smooth  and  has  many  linear 
leaves,  either  alternate  or  opposite  and  vertic- 
illatc  on  the  lower  portions  of  the  stem,  and 
very  pale  green.  Tne  stem  is  prolonged  by  a 
terminal  bracted  densely  flowered  raceme.  The 
blossoms  are  pale  yellow  with  a  short  spur,  a 
two-lipped  corolla,  the  lower  lip  spreading  and 
three-lobed.  with  a  base  so  enlarged  as  nearly 
to   close  tne   throat   with   an  orange-colored 
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palate.  This  combination  of  orange  and  yellow 
has  given  rise  to  the  name  *butter-and-cggs.* 
It  is  also  called  ram  stead.  The  plant  has  been 
naturalized  from  Europe  and  is  rather  pretty, 
but  it  is  very  tenacious  and  very  difficult  to 
cradipatc. 

A  native  toad-flax  is  L.  canadensis,  a  slender 
plant,  with  blue  flowers  and  with  a  tendency 
toward  oppositencss.  The  Kcnilworth  ivy 
(Cymbalaria  cymbalaria)  is  also  called  ivy- 
leafed  toad-flax  and  is  a  glabrous  trailing  peren- 
nial, with  reni form-orbicular  leaves  and  bluish 
flowers.  L.  triornithophora,  a  European  plant, 
is  peculiar  for  its  purple,  long-spurred  flowers 
blooming  in  whorls  of  three  and  resembling 
birds,  which  has  suggested  the  Latin  name, 
athree-birds0  toad-flax.  The  American  bastard 
toad-flax   (Comandra  umbcllata)  is  a  delicate, 

?alc  green,  smooth  plant  of  the  sandal-wood 
amily,  with  greenish  white  or  purplish,  cam- 
panulatc  corollas  and  oblong  leaves  quite  unlike 
the  Linaria.  In  England  Thcsium  linophyllum, 
with  leaves  like  those  of  toad-flax,  is  known  by 
the  same  name  as  Comandra. 

TOADFISH,  any  fish  of  the  genus  Batrar 
chus,  so  called  from  the  large  head,  wide  gape 
and  generally  toad-like  appearance.  The  com- 
mon toad-fish  (B.  tan)  is  from  eight  inches  to  a 
foot  long,  light  brown  marbled  with  black. 
There  are  about  12  species,  dwelling  principally 
in  tropical  and  sub-tropical  seas.  __ 

TOADSTONE,  ( 1 )  in  geology,  an  old  Eng- 
lish name  for  certain  amygdaloidal  basaltic 
rocks  occurring  in  Cumberland,  England.  The 
name  is  also  applied  to  a  mottled,  apparently 
spherulitic  fclsitc,  found  near  Boston.  (2) 
Fragments  of  rocks  or  precious  stones,  re- 
sembling toads  either  in  color  or  form,  also 
fossils  of  various  kinds,  supposed  to  possess 
special  therapeutic  virtues.  Such  objects  were 
for  many  centuries  highly  prized  in  Europe, 
being  worn  as  rings  or  amulets. 

TOADSTOOLS,  properly  fungi  of  the 
family  Ayaricacea,  which  includes  the  edible 
mushrooms.    Sec  Fungi. 

TOASPERN,  Otto,  American  artist:  b. 
Brooklyn,  X.  Y.,  26  March  1863.  He  was  grad- 
uated at  the  Royal  Academy  of  Fine  Arts. 
Munich  (1888) ;  was  the  pupil  of  N.  Gysis  ana 
P.  Nauen;  and  l>ccame  an  instructor  in  the 
National  Academy  of  Design,  New  York.  He 
is  l>es>t  known  as  an  illustrator  of  Life;  Ladies' 
Home  Journal;  Century;  Harper's  and  several 
leading  European  periodicals. 

TOAST,  originally  bread  dried  or  scorched 
before  the  nre.  In  the  16th  century  it  became 
the  fashion  in  England  to  add  toasted  bread 
to  drinks.  From  this  habit  the  term  toast 
came  to  be  applied  to  a  drink  of  honor  proposed 
to  some  person  or  sentiment  during  the  course 
or  at  the  conclusion  of  a  meal.  The  growth  of 
social  dritikiim  in  the  17th  century  K.rcatly  in- 
creased the  custom  of  toasting,  and  it  became 
common  to  toast  not  only  the  reigning  mon- 
arch*, the  hosts  and  the  flag,  but  each  person  of 
the  assembled  company,  absent  friends  and 
numerous  sentiments.  Finally  the  term  ranie  to 
denote  not  only  the  drink  but  the  person  or 
sentiment  toasted,  and  in  this  dual  sense  the 
word  i.s  used  to-day.  Toasts  are  properly  drunk 
standing,  and  it  is  the  modern  custom  to  have 
some  person  present  reply  to  the  sentiment  pro- 


posed in  an  appropriate  speech.    < 
lier's  <Book  of  Days1  and  Valpy* 
Toasting>    (1881). 

TOBACCO,  the  common  n 
to  plants   of   the  genus    Nicou 
there  arc  a  large  number  of  specica. 
the  dried  leaves  of   these  punts 
various  ways  for  smoking,  cnewink  «■ 
Originating  in  America,  the  use  of 
been  extended  into  practically  all 
world  and,  indeed,  it  has  come  tr-  - 
parably  the  most  generally  used  of 
It  appears  that  the  name  tobacco 
from  the  word  tabaco,  originally  - 
the  natives  of  Haiti  to  designate 
by  them  in  smoking  or  taking  snufi  ,-» 
by  the  Spaniards  as  the  name  of 
most  generally  used  in  smoking ;  altk* 
products  than  true  tobacco  were  tal 
tives  in  the  form  of  snuff.     The 
properties  or  narcotic  effects  of  tit*, 
to  its  content  of  nicotine  and  relat 

The  tobacco  plant  belongs  to  tJ— 
Solanacca*  and  is  thus  related  to 
potato,  eggplant,  red  pepper  and 
There  arc  some  50  or  more  specie*  ui 
but   only   two  of   these,    JV.    taba 
rustica,    are    of    economic    impoi^i 
Indians  of  western  North   Ameru 
held  N.  quadrivalvis  in  high  esteefe 
ing  purposes.    Also,  A*,  syhvestris.  JV. 
a  tew  others  are  used  to  some  extent  u 
mental  purposes.     Additional  * 
cies   are  glauca,  longi flora,  j?/y  ••■•«*«. 
phylla.     Nearly  all    species   of    Nio 
native  to  America,  but  N.  suauoUms  < 
be  indigenous  to  Australia.     All  of 
important  commercial  types  of  tobi 
duced  from  N.  tabocunk    This  is  a  «ju 
growing  annual,  reaching  three  to 
more  in  height    The  leaves  are 
nately  arranged  on   the   stem.  vti» 
quite    varied   in   size,    ovate    to 
shape,  entire  or  with  wavy  mar]     ,  . 
or  sessile  and  decurrent    Tlie  ntuuutf 
varies  markedly  in  the  different  vaii 
not  much  affected  by  differences  o* 
ment.     The   green    portions   of 
covered    with    soft    hairs    either    > 
single  stalked,  some  of  which 
glandular,  secreting  a  viscid. 
Stomata  occur  on  both   surl«*c» 
The   inflorescence  is   a    terminal   j 
ducing   large    flowers   ranging   in  ■ 
deep   red   through  various  shades  t» 
white,  a  light  pink  being  the  more 
color.     Under   favorable   conditions 
branches  also  develop  from  bods  ho 
leaf-axils.     The  calyx   of   the   fie 
shaped,  four  or  five-deft.    Tlie  On< 
funnel-shaped  with  spreading  and  p 
The  blossom  is  normally  self-fe 
five  stamens  arc  attached  to 
corolla  tube.    The  stigma  is  cmkMiaic 
sule  is  two  to  four-valved.  beau 
number  of  seed.    The  seed  are 
300.000  to  400.000  in  an  ounce     *Tt 
mcrous  distinctive  varieties  of  N 
of  the  leading  commercial  i  ■ 

many  sub- varieties  or  local  Si 
tinctive    names    but    u<        v 
themselves  only  in  n       » 
stances,  however,  imputf  w, 
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:co  are  produced  from  mixtures  of  dis- 
rts  designated  collectively  by  the  type 
ither  than  by  distinctive  varietal  names, 
notably  true  of  Cuban  and  Turkish 
$.  N.  rustica  is  an  annual  with  a  much 
d  stem  and  large,  ovate  leaves  with 
The  corolla  tube  of  the  blossom  is 
:al  with  rounded  lobes  and  is  greenish 
in  color.  The  seed  arc  about  three 
le  size  of  those  of  tabacum.  Rustica  is 
!y  earlier  in  maturing  than  is  tabacum. 
>t  grown  commercially  in  America  but 
sively  cultivated  in  India  and  in  certain 
of  Asia  Minor  and  Russia,  and  to  some 
n  other  European  countries. 
ory. —  Tobacco  was  widely  used  by  the 
at  the  time  of  the  discovery  of  Amer- 
Columbus  and  relics  of  the  Mound 
5  show  that  pipe  smoking  was  a  very 
custom  among  the  aborigines.  On  land- 
he  West  Indies  in  1492  members  of  Co- 
crew  observed  that  the  natives  smoked 
f  dried  tobacco  leaves.  When  the 
ds  landed  in  Mexico  in  1519  they  found 
ives  cultivating  tobacco  with  car*e  and 
t  was  believed  by  them  to.  possess  great 
powers  for  such  diseases  as  bronchitis, 
and  rheumatism.  Other  aromatic  ma- 
such  as  liquidambar  were  frequently 
vith  tobacco  for  smoking  purposes.  The 
of  the  Orinoco  forests  of  Venezuela 
Dod  the  use  of  tobacco  and  the  prcpara- 
1  use  of  tobacco  by  the  natives  of  Brazil 
cribed  in  detail  by  Andre  Thevet  who 
that  region  in  1555.  For  smoking,  the 
'aves  were  rolled  into  a  small  cylinder 
1  in  a  leaf  of  corn  or  palm.  Similarly, 
artier  discovered  what  is  now  Canada  he 
he  Indians  drying  tobacco  leaves  in  the 
^he  powdered  leaves  were  smoked  in 
ade  of  stone  or  wood.  Early  explorers 
g  through  the  interior  of  the  country 
he  habit  of  smoking  very  general  among 
rigines  from  the  Great  Lakes  to  the  Gulf 
ico.  The  pipe  of  peace  carried  by  the 
tribes,  which  was  an  elaborately  carved 
rorated  object,  was  smoked  in  common 
e  attending  grand  councils  and  was  held 
icred.  The  tobacco  cultivated  by  the 
of  North  America  to  the  east  of  the 
;ppi  was  N.  rustica  while  in  Central  and 
America  N.  tabacum  was  the  species 
illy  grown.  It  has  already  been  made 
lat  the  American  aborigines  used  to- 
i  the  form  of  cigars  and  for  pipe  smok- 
,  moreover,  it  is  recorded  that  chewing 
:  was  practised  in  some  sections,  while 
h  America  the  manufacture  of  snuff  had 
a  perfection  which  in  some  respects 
er  been  surpassed.  Thus,  the  American 
had  evolved  methods  of  cultivating  to- 
rid  preparing  it  in  all  forms  which  are 
ed.  Finally,  it  is  stated  that  a  great 
American  tribe  which  dwelt  near  Lake 
engaged  in  the  cultivation  of  tobacco  on 
lercial  scale,  the  product  being  sold  to 
ribes.  According  to  early  authorities, 
.niards  began  the  culture  of  tobacco  in 
rior  to  1535.  Shortly  afterward  it  was 
d  to  the  island  of  Trinidad  whose  prod- 
n  became  famous  in  Europe.  Tobacco 
was  soon  developed  on  a  large  scale  in 
st  Indies  and  in  Venezuela  and  Brazil. 


At  least  four  distinct  varieties  of  N.  tabacum 
were  grown,  viz.:  (1)  A  large  broad-leaf  type; 

(2)  a    long   narrow-leaf    ^Ox-tongue*    form; 

(3)  a  type  resembling  (2)  but  with  broader 
leaves ;  (4)  a  type  with  very  small  leaves.  Thus, 
prior  to  the  settlement  of  Jamestown,  the  Span- 
iards and  Portuguese  had  developed  an  import- 
ant trade  in  tobacco  between  Europe  and  the 
West  Indies  and  South  America.  John  Rolfe 
began  the  culture  of  tobacco  at  Jamestown  in 
1612  from  seed  brought  from  South  America 
or  the  West  Indies  and  in  1619  20,000  pounds 
were  shipped  to  England.  The  growing  of 
tobacco  in  Maryland  began  about  1631  and  soon 
became  an  important  enterprise.  These  two 
States  have  continued  to  grow  tobacco  in  large 
quantities  up  to  the  present  day.  The  Virginia 
colonists  at  first  grew  the  crop  on  the  bottom 
lands  of  the  tide-water  region.  As  the  settlers 
moved  further  inland,  however,  it  was  found 
that  the  more  elevated  and  somewhat  heavier 
soils  produced  tobacco  better  suited  to  trade 
requirements.  Overproduction  of  tobacco  soon 
became  a  serious  menace  to  the  welfare  of  the 
colonists  and  an  inspection  service  was  estab- 
lished in  order  to  prevent  the  export  of  dam- 
aged or  inferior  leaf.  Attempts  were  made 
also  to  limit  the  acreage  grown  but  with  in- 
different success.  It  appears  that  the  growers 
learned  at  a  very  early  date  the  influence  of 
the  soil  and  the  cultural  and  curing  methods 
on  the  character  of  leaf  tobacco  produced. 
Thus,  the  selection  of  suitable  soils,  the  proper 
spacing  of  the  plants  in  the  field,  use  of  certain 
methods  of  manuring  and  following  definite 
practices  of  topping,  "suckering,*  harvesting 
and  curing  came  to  be  recognized  in  the  first 
few  decades  of  practical  culture  as  being  of 
fundamental  importance.  In  the  mam,  present- 
day  cultural  methods,  therefore,  differ  from 
those  of  the  early  colonists  in  details  rather 
than  in  fundamental  principles.  The  exports 
of  tobacco  from  Virginia  had  reached  18,000,000 
pounds  in  1700,  and  about  40,000,000  pounds  in 
1750  while  at  the  outbreak  of  the  Revolution  the 
combined  exports  of  Virginia  and  Maryland 
amounted  to  100,000,000  pounds.  Prior  to  the 
Revolutionary  War  the  production  of  tobacco 
in  the  other  colonies  was  not  of  much  import- 
ance, but  during  the  past  century  there  was  an 
enormous  expansion  in  total  production  in  the 
United  States.  New  centres  of  production  were 
developed  and  the  crop  as  a  whole  became  dif- 
ferentiated into  a  number  of  distinctive  types. 
After  the  close  of  the  Revolution  pioneer  set- 
tlers from  Virginia  and  Maryland  carried  the 
culture  of  tobacco  into  Tennessee,  Kentucky, 
Missouri  and  Ohio.  The  tobacco  produced  in 
western  Kentucky  and  Tennessee,  however, 
found  its  way  to  market  through  New  Orleans 
while  the  product  of  eastern  Ohio  was  sent  to 
Baltimore.  Missouri  at  one  time  became  a 
leading  tobacco-producing  State  although  in 
recent  vears  the  production  has  fallen  off  to  a 
nominal  figure.  During  the  first  quarter  of 
the  last  century  the  culture  of  cigar  leaf  to- 
bacco began  to  assume  importance  in  the  Con- 
necticut Valley  and  by  the  middle  of  the  century 
the  cigar  tobacco  districts  of  the  Miami  Valley 
of  Ohio,  the  Gadsden  area  in  Florida  and  the 
New  York  areas  had  become  established. 
Next  came  the  development  of  the  Lancaster, 
Pa.,    district    and,    beginning   about    1870,    the 
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culture  of  cigar  leaf  developed  very  rapidly 
in  southern  Wisconsin.  As  tobacco  culture  in 
Virginia  was  pushed  forward  onto  the  gray 
lands  of  the  south  central  border  counties  and 
into  North  Carolina  a  lighter  and  finer-textured 
product  was  obtained.  About  1825  began  the 
use  of  charcoal  in  curing  which  had  the  effect 
of  further  improving  the  quality  of  the  light- 
colored  leaf  and  subsequently  the  charcoal  was 
replaced  by  a  system  of  flues  for  leading  out 
of  the  barn  the  smoke  from  the  fuel  used  in 
curing.  In  this  manner  began  the  development 
of  the  vast  bright  flue-cured  tobacco  industry. 
During  the  latter  part  of  the  century  this  in- 
dustry spread  into  eastern  North  Carolina  and 
South  Carolina.  Tobacco  culture  had  been  in- 
troduced into  the  Blue  Grass  region  of  Kentucky 
at  an  early  date  but  the  discovery  of  the  White 
Burley  variety  in  Brown  County,  Ohio,  in  1864 
revolutionized  the  industry  in  central  Ken- 
tucky and  southern  Ohio  and  the  Burley  type 
soon  came  to  be  produced  in  enormous  quan- 
tities. The  outstanding  event  of  the  past  quar- 
ter centurv  in  the  industry  is  the  development 
in  the  Connecticut  Valley  and  in  western 
Florida  of  the  shade-grown  cigar  wrapper  leaf 
industry,  a  very  intensive  and  highly  special- 
ized agricultural  enterprise.  Turning  to  the 
introduction  of  tobacco  into  foreign  countries, 
it  appears  that  the  plant  was  first  grown  in 
France  in  1556  by  Andre  Thevet  from  seed 
taken  back  by  him  on  his  return  from  Brazil. 
The  plant  attracted  little  attention,  however, 
till  introduced  and  exploited  at  the  royal  court 
by  Jean  Nicot,  Ambassador  to  Portugal,  whose 
name  became  immortalized  in  the  generic  name 
of  tobacco,  XicotUwa.  Tobacco  also  was  first 
grown  in  Portugal  and  in  Spain  at  about  this 
time,  and  almost  immediately  was  introduced 
into  Belgium,  the  Netherlands  and  Rome.  Upon 
his  return  to  England  from  Virginia  in  1585 
Sir  Richard  Grcnville  introduced  pipe  smoking 

as  practised  bv  the  Indians.  For  a  full  half 
century  after  its  introduction  into  Kuropc  to- 
bacco was  used  almost  exclusively  as  a  medici- 
nal agent  and  it  was  generally  believed  to  pos- 
sess wonderful  curative  properties.  During 
the  first  half  of  the  17th  century  however, 
indulgence  in  tobacco  became  very  general  in 
most  of  Europe  although  in  some  instances 
strenuous  efforts  were  made  by  the  authorities 
to  prevent  its  use.  Amsterdam  and  Rotterdam 
became  at  the  outset  the  hading  distributing 
ccjitres  for  American-grown  tobacco.  The  cul- 
ture and  the  use  of  tobacco  were  introduced 
into  India,  Persia  and  other  Asiatic  countries 
early  in  the  17th  century. 

Commercial  Types  of  Tobacco. —  The  dif- 
ferentiation of  leaf  tobacco  into  types  has  ref- 
erence primarily  to  the  different  uses  of  the  leaf 
in  manufacture.  A  further  distinction  is  fre- 
quently made  as  to  the  district  or  locality  in 
which  the  product  is  grown.  In  the  United 
States  there  arc  eight  important  commercial 
type*  of  tobacco,  viz.:  (1)  cigar  leaf;  (2)  dark 
fire-cured  export;  (3)  White  Burley;  (4)  bright 
llue-ciind  or  yellow  tobacco;  (5)  dark  air- 
cured  manufacturing;  (6)  Maryland  and  east- 
ern Ohio  export;  (7)  Virginia  sun-cured;  (8) 
perique.  The  cigar  leaf  type  is  used  almost 
exclusively  in  the  domestic  manufacture  of 
cigars.  There  are  three  sub- types  of  cigar  to- 
bacco:   (1)    wrapper    leal    u^ed   as    the   outer 


covering  of   the  cigar;    (2)    binder 
for  holding  the  cigar's   shape;    (3) 
which  makes  up  the  Itody  of  the  cigar 
leaf  is  grown  chiefly    in    the    Conn 
Housatonic  valleys  of  New  England 
Gadsden-Decatur     district      of      Flo 
Georgia.     Binder   leaf    is   produced 
Dane,   Rock,   Vernon    and    Crawfoiv 
of  Wisconsin  and  in  the  Big  Flats 
New  York.    The  leading  centres  foa 
duction  of  filler  leaf  are  the  Lancastei 
Pennsylvania,  the  Miami  Valley  district 
and  the  Onondaga  district  of  New  ^ 
dark  fire-cured  type  is  exported  to 
of  about  80  per  cent  of   the   total  pn 
being  unsuitcd  for  domestic  manufacti 
in  making  snuff  and  for  limited  use  «» 
wrapper.      This    type    is    grown    in 
counties  of  central  Virginia,  in  the  < 
and  Hopkinsvillc,  and  the  Paducah  d 
western    Kentucky    and     Tennessee 
Henderson  or  Stemming  district  of  * 
Great  Britain  is  the  heaviest  purchaser 
cured  leaf  and  the  other  principal  fon 
chasers    have    been    Italy,  .  Germany. 
Spain,  Austria  and  Belgium.     This  type . 
is  of  heavy  body,  dark  in  color,  rich  in  a 
and  possesses  a  distinctive  crcosotic  or 
smell  and  taste  because  of  the  comhu     &> 
ucts  absorbed  from  the  smoke  used  in 
ess  of  curing.   The  White  Burley  is  d 
domestic   manufacturing  type,    but   lit 
being  exported.    It  burns  well,  is  of  1 
rather  neutral  in  flavor  and  yields  a  » 
portion   of    light  colored    leaf.      Its   o 
important  characteristic,  however,  is  its 
able  capacity  for  absorbing  the  liquid  * 
ing  materials  or  sauces  used  in  the  del 
of  the  sweetened  type  of  plug  chewi 
For  this  purpose  the  Burley  has  no  v* 
also  used  very  extensively  in  the  i 
of  cut -plug  smoking  and   fine-cut  *jmt» 
baccos    and    in    the   production    of    « 
White  Burley  is  grown  chiefly  on  the  •« 
stone  soils  of  central  and  northern  K 
and  in  southern  Ohio.    Considerable  < 
also,  are  produced  in  a  few  counties  «m 
eru   West   Virginia  and  southeastern  1 
The   bright  flue-cured   or    yellow    to 
come   to  be  the  world's  most    itnpoi 
in   point   of  quantity  consumed.     In 
manufacture  the  chief  uses  of  this  tvue 
the  production  of  granulated  smold 
cigarettes  and  the  flat   type   of   p.. 
tobacco.     It   is  our  most    importai..  . 
type.    In  recent  years  flue-cured  leaf 
a    very    aggressive    type    in    fore      i 
and  at  the  present  time   more        _  «■ 
total  production  is  exported,  the  U 
buyers    being    England,     China    s— *    * 
There  arc  two  subdivisions  of   thr       * 
producing  district,  namely,  the  O 
embracing    the    northern    cent] 
North  Carolina  and  adjoining  uui 
of  Virginia,  all  in  the  Piedmont  i 
New   Belt  section  of  eastern   \<^« 
and  South  Carolina,  lying  in  t 
region.    The  most  distinctive  *. 
typical  Hue-cured  tobacco  is  its 
yellow  color.     In  the  region  Oi   «v 
Tennessee  lying  between  the  . 
the  east  and  the  dark  fire-curt**  K», 
west  there  are  two  districts 
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and  the  Green  River  which  produce  large 
ties  of  dark  air-cured  tobaccos  used  both 
mestic  manufacture  and  for  export.  The 
cker  tobacco  is  used  for  the  domestic 
acture  of  twist  chewing  tobacco  and  for 
called  rehandling  export  trade  with  South 
,  the  West  Indies  and  Central  and  South 
can  countries.  The  Green  River  tobacco 
i  for  the  manufacture  of  long-cut  chew- 
d  for  export  to  England.    The  Maryland 

tern  Ohio  tobaccos  have  been  exported 
i* ope  for  centuries,  France  and  The 
iands  being  the  chief  purchasers.  The 
and  leaf  also  is  used  to  some  extent  in 
tic  manufacture.  This  tobacco  is  com- 
ply  light   in    body  and   color,   dry  and 

and  has  good  burning  qualities  but  is 

characterless  in  aroma.  In  the  eastern 
district  the  old  piebald  or  spangled  type 
?en   largely   replaced  in   recent  years  by 

Burley.  In  a  few  counties  in  the  vicinity 
:hmond,  Va.,  a  dark  type  of  leaf  known 
n-cured    is    produced    although    in    late 

the  old  method  of  partially  curing 
af  in  direct  sunlight  has  been  largely 
Dned   in    favor   of    air-curing.     This   to- 

is  used  in  the  manufacture  of  the  flat 
>f  chewing  tobacco.  Perique  tobacco  is 
only  in  Saint  James  Parish,  La.,  and 
tal  production  is  not  large.  This  type 
es  mention  because  of  its  distinctive 
,  due  primarily  to  the  unique  method  of 
employed  by  the  growers.     Perique  is 

used  in  the  preparation  of  fancy  smok-» 
ixturcs  to  which  it  adds  aroma.  To  the 
•named  domestic  types  entering  into  com- 

must  be  added  at  least  three  foreign 
of  special  importance,  namely,  the  Cuban, 
matra  and  Java  and  the  so-called  Turkish, 
mall  area  of  Cuba  located  in  the  province 
inar  del  Rio  in  the  vicinity  of  San 
y  Martinez   is   grown   the   world's   finest 

leaf,  noted  for  its  remarkable  aroma, 
district  is  known  as  the  Vuelta  de  Abajo 
ic  outlying  tobacco-producing  territory  is 
lated  as  Semi-vuelta.  Other  leading 
i  districts  are  the  Partidos  of  Habana 
ice  and  the  Remedios  of  Santa  Clara  prov- 

Porto  Rico,  the  Bahia  district  of  Brazil 
•ortions  of  the  Philippines  also  produce 
tobacco  of  high  merit  though  they  do  not 

the  best  Cuban.  On  the  east  coast  of 
tra  and  in  portions  of  Java  a  very  fine 

of  cigar  wrapper  leaf  is  grown  and  scv- 
lillion  pounds  of  this  product  are  imported 
lis  country  each  yeur  for  the  manufacture 
,ver  and  medium-priced  cigars.  Because 
:  thinness  of  leaf,  fineness  of  texture  and 

and    general    uniformity   of    the    grades 

Dbacco  has  a  great  wrapping  capacity  per 

In  the  portion  of  southern  Macedonia 

d  the  port  of  Cavalla  and  other  nearby 

and  in  the  Smyrna,  Trebizond  and  Sam- 
districts   of    Asia    Minor  are   grown   the 
cigarette  tobaccos  in  the  world.    The  so- 
Turkish  cigarettes  are  made  from  blends 
;se  tobaccos.     Egyptian  cigarettes  also  are 

from  the  Turkish  types  and  tobacco  is 
own  in  Egypt.  The  Macedonian,  Smyrna 
>amsoun  tobaccos  are  imported  into  the 
d  States  in  large  quantities. 
dture  of  Tobacco. —  The  tobacco  plant 
)e  grown  under  a  wide  range  of  soil  and 


climatic  conditions  but,  on  the  other  hand,  the 
characteristics  of  the  leaf  of  commercial  im- 
portance are  greatly  influenced  by  both  soil 
and  climate.  These  facts  explain  the  existence 
of  so  many  different  commercial  types  of  to- 
bacco each  suited  to  special  purposes  of  manu- 
facture. Cultural  methods,  also,  affect  the 
character  of  leaf  obtained  so  that  these  methods 
are  modified  in  the  different  districts  according 
to  the  special  requirements  of  the  type  grown, 
although  certain  general  features  are  common 
to  all  sections.  The  tobacco  seedlings  must 
be  grown  in  a  specially  prepared  seed  bed  which 
may  be  either  a  hotbed  or  more  commonly  a 
cold  frame.  The  soil  must  be  mellow  and 
friable  and  must  be  made  rich.  The  time  of 
planting  ranges  from  January  in  the  South 
through  the  month  of  April  in  Northern  dis- 
tricts. The  seed  are  sown  at  the  rate  of  about 
a  heaping  teaspoon ful  to  25  square  yards  of  seed 
bed  and  are  covered  only  very  lightly.  The 
beds  are  covered  with  glass  or  with  atobacco 
cloth*  to  protect  the  young  seedlings.  When 
the  seedlings  have  attained  sufficient  size, 
usually  6  to  10  weeks  after  the  seed  have  been 
planted,  they  are  transplanted  to  the  field  either 
by  hand  or  machine.  At  the  time  of  trans- 
planting each  plant  must  be  watered  unless  the 
soil  is  wet.  The  plants  are  set  in  rows  three 
to  four  feet  apart  while  the  distance  allowed 
between  the  plants  in  the  row  varies  from  14 
to  16  inches  for  some  of  the  cigar  tobaccos 
up  to  three  and  one-half  to  four  feet  for  the 
fire-cured  type.  The  character  and  condition  of 
the  soil  used  for  tobacco  is  of  special  import- 
ance. Good  drainage  is  essential  in  all  cases. 
Broadly  speaking,  cigar  wrapper  and  binder 
leaf,  Maryland  tobacco  and  the  flue-cured  type 
are  grown  on  light  sandy  and  sandy  loam  soils, 
with  sandy  or  sandy  clay  subsoils.  In  New  Eng- 
land the  Merrimac  scries  of  soils  are  widely 
used,  while  in  Maryland  the  Norfolk  and  in 
the  flue-cured  district  the  Norfolk  and  Durham 
series  are  of  special  importance  for  tobacco.  In 
the  cigar  filler  district  of  Pennsylvania  and  in 
the  Burley  region  of  Kentucky  fertile  loams 
of  limestone  origin,  particularly  the  Hagerstown 
loam,  are  chiefly  used.  Clay  loams  of  the 
Miami  series  are  typical  tobacco  soils  of  the 
Ohio  cigar  filler  district.  The  dark  fire-cured 
and  air-cured  export  and  manufacturing  to- 
baccos are  grown  on  rather  heavy  silt  and  clay 
loams  usually  reddish  or  brownish  in  color, 
with  clay  subsoils.  Both  the  kind  and  the 
quantity  of  fertilizer  applied  to  the  tobacco  crop 
arc  important.  An  excess  of  nitrogen  injures 
the  quality  of  the  leaf,  especially  in  the  case  of 
the  flue-cured  type.  At  least  a  part  of  the 
nitrogen  should  be  derived  from  organic  sources 
such  as  cotton-seed  meal  or  dried  blood.  A 
liberal  supply  of  potash  in  the  form  of  sulphate 
or  carbonate  favors  good  burning  qualities  and 
reduces  susceptibility  to  'leaf  spot  diseases. 
Chlorine  tends  to  hinder  free  combustion  in 
the  cured  tobacco.  Only  quickly  available 
forms  of  phosphoric  acid  should  be  used  in 
order  to  ensure  proper  •ripening*  of  the  leaf. 
In  Connecticut  heavy  applications  of  fertilizers 
furnishing  100  to  150  pounds  each  of  nitrogen, 
phosphoric,  acid  and  potash  per  acre  are  com- 
monly employed  while  in  Southern  districts  20 
to  40  pounds  of  nitrogen  and  potash  and  40  to 
80  pounds  of  phosphoric  acid  per  acre  are  ap- 
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plied  to  the  crop.  Barn  manure,  also,  is  widely 
used  in  Northern  districts.  Liming  is  less  es- 
sential for  tobacco  than  for  many  other  crops 
though  possibly  beneficial  under  some  condi- 
tions. The  soil  is  tilled  for  tobacco  about  the 
same  as  for  corn  or  cotton.  When  the  flower 
head  begins  to  develop  or  somewhat  later  the 
plants  are  "topped"  by  breaking  off  the  top  of 
the  stalk  carrying  the  flower  head  and  upper 
leaves,  in  order  to  force  a  better  development 
of  the  leaves  remaining  on  the  plant  Cigar 
wrapper  and  binder  tobaccos,  White  Burley  and 
Maryland  tobacco  arc  topped  high,  leaving  16 
to  20  leaves  on  the  plant,  while  the  heavy  fire- 
cured  type  is  topped  to  only  10  to  14  leaves 
and  other  types  arc  topped  to  intermediate 
heights.  The  suckers  or  branches  which  develop 
in  the  axils  of  the  leaf  also  must  be  broken  off 
by  hand.  It  is  important  to  harvest  the  crop  at 
the  right  stage  of  maturity.  As  the  leaves  ripen 
they  take  on  a  lighter  green  color  and  become 
more  or  less  mottled  with  light-colored  flecks. 
They  also  tend  to  crack  when  folded  between 
the  fingers.  There  arc  two  methods  in  general 
use  in  harvesting  the  crop.  In  the  first  method- 
the  stalk  is  cut  off  near  the  ground  and  the 
inverted  plants  arc  attached  to  four- foot  sticks 
either  by  means  of  cord  or  hooks  properly 
spaced  on  the  sticks,  or  by  forcing  the  stick 
through  the  butts  of  the  stalks  by  means  of  a 
removable  metal  spear  head,  or,  finally,  by 
splitting  the  'stalks  from  the  top  to  near  the 
base  and  simply  placing  the  plants  astride  the 
sticks.  Each  stick  carries  six  to  10  plants 
and  thus  laden  the  sticks  arc  arranged  6  to  12 
inches  apart  on  the  tier  poles  of  the  barn.  In 
the  second  method  the  leaves  are  plucked  from 
the  plant  as  they  ripen,  beginning  at  the  bottom 
and  taking  two  to  five  leaves  at  each  picking. 
The  field  is  thus  gone  over  three  to  five  times 
at  intervals  of  a  week  or  10  days.  The  leaves 
arc  strung  on  cord  by  piercing  the  base  of  the 
midrib  with  a  needle  or  the  cord  is  merely 
looped  around  the  basal  ends  of  the  leaves. 
The  free  ends  of  the  cord  are  attached  to  cither 
end  of  a  four- foot  stick,  each  stick  and  cord 
carrying  20  to  40  leaves.  Curing,  which  must 
be  carried  out  under  proper  conditions  of  tem- 
perature and  moisture  supply,  is  effected  in 
specially  constructed  curing  barns.  Three  dis- 
tinctive methods  are  practised,  known  as  air- 
curing,  flue-curing  and  fire-curing.  In  all  cases 
the  process  must  be  so  regulated  as  to  develop 
the  desired  properties  in  the  tobacco  leaf.  In 
air-curing  natural  atmospheric  conditions  are 
largely  depended  upon  and  little  or  no  artificial 
heat  is  employed.  The  barns  arc  comparatively 
large  and  are  provided  with  a  maximum  of  ven- 
tilation. From  three  to  12  weeks  are  required 
to  complete  the  |irm*e>s  of  air-curinu.  This 
method  is  applied  tn  all  ritar  tobaccos  Mary- 
land tobacco.  Whit-  r.urlev  ami  the  dark 
inamifai'iuritiLr  "-pi*  !■•■:■  ilne-cinim:  tin-  barns 
are  small  in  *■■.•!■.  :■.  h'N  culler: noted  and  are 
provided  with  .»  *>■«■'«  r.-.  <•■  net.il  pipi  <•  bv  means 
t ■  I  whiili  ai'ifu'.il  Im\i»  ri.iv  be  r'reelv  applied 
v.  ithou"  hMmw  inn  -moke  'ii  miiit  in  roirac  with 
•he  ti'b.uin  I  [•  at  i"  .ippli-  d  !hinM,.:liMti!  the 
mine  ,i!<l  lht  t(  :rp'  la'r.re  i-  i.ir«,,ili\  ieeii- 
V.-ed.  Li  ■.  'inn:4-  wi'h  "'o  !'»n  h  .i:-d  rnding 
wi'h  lN»  «■:  e\iti  JJ«  ■  1\  Tl  ■■  whole  |>:nn^ 
is  eonipit  :i  d  :n  ;h*'ii  '•»  h\-  d.iv-.  In  lire-cur- 
ing beat  i>  .supplied  by  making  opi  n  ti:es  on  the 


floor  of  the  barn,  thus  allowing  the  smoke  to 
come  in  contact  with  the  tobacco,  to  wfcch  a 
imparts  a  characteristic  odor.  The  haras  ihoald 
be  tightly  constructed  but  they  should  be  pn> 
vided  with  ventilators.  In  practice  heat  if  m 
applied  until  the  tobacco  has  been  hanging  a 
the  barn  for  two  or  three  days  and  the  fires  art 
kept  going  for  only  a  few  days  at  a  time.  Aha* 
nate  periods  of  air-curing  and  firing  are  imj 
continued  till  the  curing  process  is  completed, 
After  curing  in  the  barn  is  completed  the  to» 
bacco  leaf  is  too  brittle  to  handle  without  break- 
ing except  after  a  period  of  damp  weather  or 
when  moisture  is  applied  artificially.  Under 
suitable  moisture  conditions  the  leaf  hecoao 
pliable  so  that  the  crop  can  he  handled  in  prep- 
aration for  market.  After  the  leaves  have  bees 
stripped  from  the  stalks  they  are  separated  into 
various  grades  according  to  size,  color  and  other 
important  elements  of  quality.  The  number  oc 
grades  made  by  the  grower  rangrs  from  two  to 
10  or  more,  according  to  the  type  and  value  of 
the  crop.  After  the  grading  is  completed  the 
leaves  arc  tied  into  small  bundles  or  "runeV 
by  securely  wrapping  a  folded  leaf  around  the 
butt  ends  of  the  leaves  in  the  bundle.  There 
arc  several  different  methods  of  marketing  the 
various  types  of  leaf  tobacco.  In  the  case  ox 
cigar  tobaccos  and,  to  a  limited  extent,  the  dark 
air-cured  and  fire-cured  types,  the  buyer  in- 
spects and  bargains  for  the  crop  on  the  fana, 
the  grower  delivering  the  tobacco  at  the  buyer's 
receiving  warehouse.  In  the  South  and.  to  m 
increasing  extent,  in  the  Western  districts  the 
"loose  leaf  auction  system*  prevails.  Under 
this  system  the  various  grades  of  the  grower 
are  placed  in  separate  lots  on  the  warehouse 
floor  at  market  centres  and  sold  at  auction  ooa 
commission  basis.  In  a  third  system  which  has 
been  extensively  employed,  the  tobacco,  pu:  uj 
in  standard  containers,  is  sold  from  carefully 
drawn  samples  without  the  buyer  having  sea 
the  contents  of  the  package  until  delivery  has 
been  effected.  The  sale  is  made  cither  by  aucboa 
or  bv  private  bargaining.  There  are  three 
standard  containers  in  which  leaf  tobacco  is  de- 
livered to  the  manufacturers,  namelv,  the  bca 
or  case,  the  bale  and  the  hogshead.  Cigar 
tobaccos  arc  packed  in  cases  and  bales  and 
Turkish  tobacco,  also,  is  put  up  in  bales,  whue 
the  hulk  of  other  tobaccos  is  packed  in  hogs- 
heads. In  all  cases  after  having  been  packed. 
the  tobacco  goes  through  an  imperials 
fermentative  or  aging  process  which  develop* 
the  aroma  and  otherwise  improves  the  Quality. 
In  some  cases,  however,  the  tobacco  i*  pit 
through  a  preliminary,  more  active  ferraen ra- 
tion in  large  heaps  or  bulks  before  it  is  packed 
for  storage  or  transportation.  The  extent  or 
decree  of  the  fermentation  is  controlled  larcelr 
by  regulating  the  moisture  contents  of  die 
tobacco.  The  tobacco  _  plant  throughout  is 
period  of  growth  is  subject  to  injury  by  m 
ous  insect  pests  and  parasitic  diseases.    A_ 

the  more  important  insect  enemies  are  the 

worm,  wireworm,  flea-beetle,  homworm  sad 
hud  worm.  The  cutworm  and  wireworm  lit 
U-ot  controlled  by  rotation  of  crops  and  the 
linir.wtirni  and  hudworm  by  the  use?  of  arsenal 
inse- ■■.iciiK  s  or  by  hand  picking,  while  no  effec- 
.<  :'i:<1y  has  been  found  for  the  flea-beetk. 
Tin  t>  Saccu-hcetlc  (not  the  tobacco  flea-beeuet. 
a  s<  ;iou>  pest  in  all  forms  of  cured  leaf  aad 


TOBACCO 


068 


ctured  tobacco,  is  best  controlled  by  the 
leat  under  certain  conditions  or  by  fumi- 
_As  important  diseases  of  the  tobacco 
lould  be  mentioned  bacterial  wilt,  con- 
by  rotation  of  crops;  root  rot,  the  most 
c  remedy  for  which  is  the  use  of  re- 
varieties;  a  fusarium  root  disease,  for 
i  remedy  has  not  yet  been  developed; 
hank,*  a  decay  of  the  stem,  most  ef- 
y  combated  by  rotation  of  crops;  mosaic, 
stious  disease  disseminated  by  plant  lice 
ter  insects  and  through  the  handling  of 
i  plants  by  laborer's ;  f  renching,  a 
ition  disease,  the  exact  nature  of  which 

been  determined;  leaf  spot,  of  which 
re  several  forms,  becoming  destructive 
ider  certain  environmental  conditions, 
the  curing  process  and  in  all  subsequent 
obacco  is  subject  to  injury  by  molds  or 
which  usually  can  be  prevented  by 
regulation  of  the  moisture  supply, 
luction,  Trade  Movement  and  Con- 
Mi  of  Tobacco. —  The  estimated  normal 
ion  of  tobacco  for  all  countries  growing 

quantities  is  shown  in  Table  I. 

I. —  World's  Production  of  Tobacco. 


The  production  of  tobacco  in  the  United 
States  by  types  for  the  year  1918  is  found  in 
III. 


COUNTRY 


Production 
(pounds) 


15,000.000 

ates  (Continental) 1 ,  150,000,000 

75.000,000 

mingo 25.000,000 

o 10,000.000 

35.000.000 

35.000.000 

100,000,000 

20.000.000 

15,000.000 

250.000,000 

unwary 175.000,000 

60,000.000 

50.000.000 

30.000,000 

20.000.000 

20,000,000 

20.000.000 

20,000,000 

dia 1,000.000.000 

500,000,000 

st  Indies 200,000,000 

120,000,000 

is 100,000.000 

90,000,000 

35.000.000 

20,000,000 

South  Africa 15,000.000 

I 4.205.000,000 


average  annual  acreage,  production  and 
f  tobacco  for  the  10-year  period  ending 
18  in  each  of  the  leading  tobacco-grow- 
tes  is  shown  in  Tabic  IT. 

H. —  Production    of    Tobacco    in    the 
United  States,  by  States. 

Ac,.age  PSSS«         ^ 

setts 6,600  10,650.000  $356  00 

ut 19.550  31,050,000  38100 

: 4.200  5,200.000  170  00 

inia 40. 100  54.900,000  167  00 

97.200  86.950.000  118  00 

42,850  49.650.000  150  00 

26.000  18,400,000  94  00 

442.500  376.250,000  104  00 

92.850  71,100.000  76  00 

inia 14.000  10,900,000  114  00 

17.650  15,600,000  115  00 

185.600  134.000,000  100  00 

rolina    262.100  167,000,000  113  00 

rolina 46.000  31.800.000  96  00 

3.600  3,300,000  316  00 


Table 


Table  III. —  Production  of  Tobacco 

in  1918. 

TYPE  AND  DISTRICT 

L  Cigar  types: 

New  England 

New  York 

Pennsylvania 

Ohio-Miami  Valley 

Wisconsin 

Georgia  and  Florida 

II.  Chewing,  smoking,  snuff  and  export 
types: 

Burley 

Paducah 

Henderson  or  Stemming 

One-sucker 

Clarksville  and  Hopldnsville 

Virginia  sun-cured 

Virginia  fire-cured 

Flue-cured,  old  belt 

Flue-cured,  new  belt i . . 

Maryland  and  eastern  Ohio  export 

Perique- Louisiana 


by  Types 

Production 
(pounds) 

52.500,000 
3,760,000 
64,750.000 
67,300,000 
65.100,000 
7,080,000 


269,100,000 

76.000,000 

85,000,000 

45,000.000 

77.000.000 

11,200,000 

57,050,000 

171,800,000 

248,500.000 

28.700,000 

125,000 


The  present  normal  production  of  tobacco 
in  the  United  States  is  placed  at  1,150,000,000 
pounds,  grown  on  1,400,000  acres  and  having  a 
farm  value  of  $1,380,000,000.  Nearly  all  of  this 
crop  is  grown  in  15  States.  Kentucky  pro- 
duces fully  a  third  of  the  entire  crop  and 
Virginia  and  North  Carolina  together  produce 
nearly  another  third.  Lancaster  County, 
Pa,  with  a  production  of  nearly  40,000,000 
pounds,  is  the  banner  tobacco-growing 
county  of  the  United  States.  The  crop  as  a 
whole  is  made  up  approximately  of  28  per  cent 
flue-cured,  25  per  cent  White  Burley  and  20 
per  cent  each  of  cigar  leaf  and  the  dark  fire- 
cured  export  type,  the  remainder  consisting  of 
Maryland  export  and  dark-air-cured  manufac- 
turing leaf.  Considerable  quantities  of  fine 
cigar  and  cigarette  leaf  tobacco  are  imported 
into  the  United  States  from  foreign  countries 
and  shipped  in  from  non-contiguous  territory. 
The  imports  for  1914  as  given  in  Table  IV  may 
be  taken  as  representing  approximately  the  nor- 
mal pre-war  import  requirements  of  the  tobacco 
industry.  The  war  proved  a  disturbing  factor 
in  the  tobacco  trade  and  while  the  demand  was 
greater  than  ever  before  it  was  not  reflected  in 
the  imports. 

Table  IV. —  Imports  and  Shipments  from 
Non-contiguous  Territories  of  Tobacco  for 
the  Year  1914. 

imports  Quantity         Value 

Leaf  tobacco: 
Netherlands  (Sumatra  and  Java 

leaf),  pounds 7,688,514  $9,744,750 

Cuba 25,725.202  14,706,246 

Turkey  in  Europe 9.564,203  5,210,546 

Turkey  in  Asia 11,577,199  3,804,066 

Shipments  from  Porto  Rico: 

Leaf  tobacco,  pounds 6.353,528^  2,805,532 

Stems  and  trimmings 1,975.231  222.416 


From  the  earliest  days  of  the  colonies, 
tobacco  has  always  been  an  important  article  of 
export  in  the  international  trade  of  the  United 
States.  For  many  years  Great  Britain  has  been 
the  heaviest  foreign  purchaser  of  American 
tobacco.  Statistics  for  the  year  1913  may  be 
taken  as  indicating  the  normal  distribution  of 
our  exports  of  leaf  tobacco.  The  data  are 
shown  in  detail  in  Table  V. 
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Table  V.—  Exports  of  Leaf  Tobacco  fob  the 
Yeab  1-013. 

United  Ku  K pound*  175,026,020  tJ0.6IS.2Sl 

Prince  4S.1M.I11  4. 151. SOI 

Italy                             -                  .  40,567.6*0  5.  J17.SU 

Germany  31.697.427  3.972.062 

K«Uintan.il  IS. 997. 185  2.908.392 

by*.-.. 21.3S4.529  1.405.988 

C»n*4*.  IS. 975. 921  3. 191. 268 

Chin*  11.940.865  2.044.615 

Belgium  11.302.150  I.3SS.866 

Jura 5.038.3S9  716.561 

XlTother  muntnei  51.1S6.989  6.911,545 

Total 444.371.661        132.937.849 

The  international  trade  of  (he  United  States 
in  tobacco  manufactures,  also,  is  considerable, 
the  chief  items  being  the  imparts  of  cigars  from 
the  Philippines  and  Cuba  and  the  exports  of 
cigarettes  to  Asiatic  countries.  In  1917  the  im- 
ports of  Manila  cigars  were,  in  round  numbers, 
200,000,000,  worth  $3,863,000.  The  normal  im- 
ports of  cigars  from  Cuba  amount  from  40,000,- 
000  to  45,000,000  annually,  valued  at  $3,500,000  to 
$4,000,000.  Approximately  175,000,000  cigars 
are  shipped  into  continental  United  Slates  each 
year  from  Porto  Rico  and  these  cigars  are 
valued  at  about  $6,500,000.  Nearly  5,000,000,- 
000  cigarettes  having  a  value  of  $9,600,000  were 
Table  VI.—  Leaf  Tobacco  Used  in  the  Domes- 
tic Manufacture  of  Cigars,  Cigarettes, 
Chf.win*';  and  Smoking  Tobacco  and  Snuff. 


Chewing 
andiuuff 

rcu 

tCigu* 

Cfc««tci 

Total 

found! 

Pound, 

poind, 

pound. 

exported  to  China  in  1917  and  in  1918  the  num- 
ber had  increased  to  some  7.500.000,000,  worth 
over  $12,000,000.  More  than  a  billion  cigarettes, 
also,  are  exported  annually  to  ihc  Straits  Settle- 
ments.    Total    exports    of    plug    tobacco    and 


smoking  tobacco  amount  to  some  SJTO 
2.500.000   pounds,    respectively.      Ou.    < 
trade  in  cigars  is  of  little  importance.     L  ■ 
remains     to     consider     the     quantity    at 
tobacco  consumed  in    domestic 
The  quantities  thus  used  in  the  m.       „ 
cigars,  cigarettes,  smoking  and  cfat»i 
and  snuff  are  shown  in  Table  Vr    { 
year  period  ending  with   1917.    1      k 
which  are  based  on  reports  of  the  B 
Internal  Revenue,  do  not  include  the 
of  leaf  tobacco  consumed  in  bonded  ■ 
turing  warehouses.    The  tobacco  con 
these  establishments  in  1917  a 
18,000,000  pounds. 

The  output  of  the  v 

factured  tobacco  produced   f  rt 
of  leaf  tobacco  consumed,  as  abov*. 
set   forth  in  Table  VII.    In    addiu. 
tobacco  leaf  large  quantities  of   I 
and  other  materials  are  used  in 
ture   of    chewing    and    smoking    kw 
figures   show   more   or   less   of   an   iuu 
most  forms  of  manufactured  tobs     a 
outstanding  feature  of  the  table  is  tnc 
increase   from  year   to  year   in   the   u 
cigarettes.     In  addition  to  the  quantitm 
in  Table  VII,  which  are  based  on  reports  — 
commissioner  of   internal   revenue,   the 
forms  of  tobacco  were  manufactured  lu 
extent  in    bonded    manufacturing    war 
There  were  thus  manufactured  in  191k  - 
662,940  cigarettes  and  87.654.149  cigars, 
a  total  output  of  29,907.149,551   cigarev 
8,020,264,340  cigars   for   that   year.    Tb 
indicated    total   of   cigarettes   manufartt 
1917  is  in  excess  of  40.0TO.OOO.00O. 

In    1914    there    were    13,951    establi 
wilh  a  capital  of  $303340,000.  engage**  - 
manufacture  of  tobacco  in  the  United 
Salaries  and  wages  paid  to  195.W4  p* 
gaged  in  the  industry  amounted  to  :     • 
and  the  total  value  of  manufactured  ita. 
was  $490,165,000.    Manufactured  tobacco 
important  source  of  governmental  re- 
the  United  States.     During   the   decade 
with    1917    the    internal    revenue    colli 
tobacco    ranged    from    $49,862,754    in    > 
$88,063,948  in  1916  and  M03.2O1 .592  in  lVir. 


t  of  Agriculture  Bui.  40.   1914);   L 
:.,  'Tobacco.  Its  Culture.  Manufa 
■    (Hartford.    Conn.,    1875) ;     Co 
toire,   Geographic,    Statistique    Eh. 


Table  VII.—  PitonrcTioN  of  Cigars.  Cigarettes,   Snuff  and  Tobacco. 


CUwtettei 

™_ 

Plug 

Tiriit 

Pine-cut 

teU, 

.15.355.860.1?; 

iVIemlioVwi 

5!rijnl50ii296 

16)'  630  '"l'n 

li'.vm'.fin 

I4>U.V789 

1 J :  4 ':>. ' :  M 

11.286.561 

in  mft  n* 

11,  or.l     |(W) 

i lino*  .561 

11,027  986 
13   W7.-I.I0 
12.481,100 

■ 

74i.3M.l44 

7*9.720.776 
384. 927. 817 

*»2u5J5 

II4!056.W2 
J0l.37O.6S4 
1ot.229.SXO 
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(Naples  1900);  Fairholt,  F.  W.,  'Tobacco:  Its 
History  and  Associations'  (London  1876) ; 
Garner,  W.  W.,  Bacon,  C.  W.,  Foubert,  C.  L.. 
*  Research  Studies  on  the  Curing  of  Leaf 
Tobacco  >  (United  States  Agricultural  Depart- 
ment Bui.  79,  1914)  ;  Hayes,  H.  K.,  East,  E.  M.f 
Beinhart,  E.  G.,  tobacco  Breeding  in  Con- 
necticut* (Connecticut  Agricultural  Experiment 
Station  Bui.  176,  1913)  ;  Killebrew,  1.  B.,  'Re- 
port on  the  Culture  and  Curing  of  Tobacco  in 
the  United  States'  (Tenth  United  States  Cen- 
sus, Vol.  Ill,  pp.  583^880,  1880)  ;  Kissling,  R., 
(Handbuch  der  Tabakkunde,  des  Tabakbaues 
und  der  Tabakfabrikation*  (Berlin  1905): 
Loew,  Oscar,  ( Curing  and  Fermentation  of 
Cigar  Leaf  Tobacco'  (United  States  Depart- 
ment of  Agriculture  Report  59,  1899)  ;  Mathew- 
son,  E.  H.,  'The  Export  and  Manufacturing 
Tobaccos  of  the  United  States,  with  brief 
Reference  to  the  Cigar  Types'  (United  States 
Department  of  Agriculture,  Bureau  Plant  In- 
dustry Bui.  244,  1912)  ;  Tatham,  William,  <An 
Historical  and  Practical  Essay  on  the  Culture 
and  Commerce  of  Tobacco'  (London  1800) ; 
<  Stocks  of  Leaf  Tobacco  and  the  American 
Production,  import,  Export,  and  Consumption 
of  Tobacco  and  Tobacco  Products'  (United 
States  Department  of  Commerce,  Bureau  of  the 
Census  Bui.  136,  Washington  1917). 

Wightman  W.  Garner, 
Physiologist  in  Charge  of  Tobacco  Investiga- 
tions,  Bureau    of    Plant    Industry,     United 
States  Department  of  Agriculture. 

TOBAGO,  td-ba'go,  British  West  Indies,  an 
island  of  the  Lesser  Antilles,  situated  20  miles 
northeast  of  Trinidad.  It  is  about  24  miles 
long  by  seven  miles  wide,  with  an  area  of  114 
square  miles.  It  is  hilly,  rising  at  one  point 
to  a  height  of  2,000  feet.  The  soil  is  fertile 
and  well  cultivated.  The  chief  products  are 
sugar,  rum,  cocoanuts,  rubber,  cacao,  cotton  and 
tobacco.  The  capital  and  chief  port  is  Scar- 
borough, on  the  south  coast,  where  steamships 
to  Guira  make  stops.  The  island  has  been  in 
British  possession  since  1814,  and  in  1889  it 
was  united  with  the  colony  of  Trinidad.  Pop. 
about  21.000. 

TOBASCO,  a  meat  sauce  made  of  peppers, 
originally  manufactured  in  Louisiana  by  Col. 
John  Mcllhenny  in  1868. 

TOBIKHAR,  to-blk-har'.  See  Shosho- 
nean  Indians. 

TOBIT,  Book  of,  one  of  the  Old  Testa- 
ment books  rejected  as  apocryphal  by  the  Jews 
and  Protestants,  but  received  into  the  canon  by 
the  Roman  Catholics.  It  contains  an  account 
of  some  remarkable  events  in  the  life  of  Tobit, 
a  Jew  carried  captive  to  Nineveh,  and  his  son, 
who  is  named  Tobias.  Ewald  ascribes  the  book 
to  a  Palestinian  Jew  who  wrote  in  Hebrew, 
and  suggests  as  the  date  of  its  composition  the 
middle  of  the  4th  century  before  Christ.  The 
earliest  known  text  is  in  Greek.    See  Bible. 

TOBOGGAN,  a  sled-like  vehicle,  often 
formed  of  a  single  piece  of  broad  flat  wood, 
of  birch  or  basswood,  curved  up  and  backward 
at  the  front  end,  and  used  for  sliding  down 
slopes  of  snow.  It  is  commonly  from  five  to 
eight  feet  long,  about  15  or  16  inches  in  width 
if  formed  of  one  piece,  or  wider  if  formed  of 
two  or  more.  The  curved  portion  in  front  is 
usually  fastened  by  thongs  of  hide  or  gut,  and 


the  toboggan  is  strengthened  by  cross-pieces  of 
hard  wood  strapped  to  the  body  at  short  dis- 
tances. Toboggans  originated  with  the  In- 
dians, who  used  them  for  hauling  packs  over 
the  snow,  and  the  name  is  still  applied  to  a 
class  of  sleds  drawn  by  dogs.  But  the  toboggan 
of  to-day  is  chiefly  used  in  the  sport  of  coast- 
ing down  prepared  slides,  a  popular  pastime  in 
Canada  and  other  countries  in  high  latitudes. 

TOBOL,  t6-bol',  Asia,  a  river  of  Siberia, 
tributary  to  the  Irtish,  which  rises  in  the  south- 
ern Ural  slopes,  in  Russian  central  Asia,  flows 
northeast,  and  after  a  course  of  750  miles  emp- 
ties into  the  Irtish  opposite  Tobolsk.  It  is  navi- 
gable for  more  than  half  its  length,  but  is  cov- 
ered with  ice  from  November  to  May;  its  chief 
affluents  are  the  Uj-Isset,  Tura  and  Tawda. 
The  Trans-Siberian  Railway  crosses  the  river 
at  Kurgan. 

TOBOLSK,  td-bolsk',  Asia,  in  Siberia,  (1) 
capital  of  a  government  of  the  same  name,  on 
the  Irtish  where  it  joins  the  Tobol,  about  350 
miles  northwest  of  Omsk.  The  principal  build- 
ings are  the  churches,  governor's  residence, 
bishop's  palace,  municipal  offices,  arsenal,  bar- 
racks, bazaar  and  hospital ;  besides  a  prison  used 
as  a  depot  for  Siberian  exiles,  assembled  from 
all  parts  of  the  country,  an  episcopal  seminary, 
theatre,  gymnasium,  etc.  The  manufactures 
include  bricks,  soap  and  tallow.  The  trade  is 
unimportant.  The  town  is  partly  fortified. 
Pop.  25,200.  (2)  The  government  of  Tobolsk, 
in  northwestern  Siberia,  contains  an  area  of 
535,739  square  miles.  The  Arctic  Ocean  bor- 
ders the  northern  coast;  the  principal  rivers 
are  the  Obi  and  Irtish,  which  are  navigable 
when  not  frozen  over.  The  chief  occupation 
of  the  inhabitants  is  agriculture  and  cattle-rais- 
ing; fishing  and  hunting  in  the  north.  Pop. 
2,885,700. 

TOCANTINS,  to-kan-tenz',  Brazil,  a  river 
rising  in  the  southern  part  of  the  state  of 
Goyaz,  and  flowing  north  through  Goyaz, 
Cayapo  and  Para,  emptying  into  the  Atlantic 
Ocean  through  the  Rio  Para,  the  southern  es- 
tuary of  the  Amazon  delta.  On  the  northern 
boundary  of  Goyaz  the  river  receives  from  the 
left  the  Araguaya,  which  is  considerably  larger 
than  the  main  stream.  From  the  source  of  the 
Araguaya  in  the  Cayapo  Mountains  in  Matto 
Grosso  to  the  Atlantic  Ocean  is  fully  2,200 
miles,  constituting  one  of  the  great  rivers  of 
the  world.  The  Tocantihs  is  1,600  miles  long, 
and  though  interrupted  by  falls  and  rapids,  it 
is  navigable  in  stretches  aggregating  1,100 
miles.  Its  estuary  is  140  miles  long,  and  re- 
ceives numerous  channels  from  the  Amazon, 
together  with  which  it  separates  the  island  of 
Marajo  from  the  mainland.  The  country 
through  which  these  great  twin  rivers  flow  is 
undeveloped,  there  being  not  a  single  important 
city' on  the  banks,  except  Para  at  the  mouth. 

TOCQUEVILLE,  tok'vil  (Fr.  tuk-v€l), 
Alexis  Charles  Henri  Clerel  de,  French  states- 
man and  writer:  b.  Verneuil,  29  July  1805; 
d.  Cannes,  16  April  1859.  He  was  originally 
destined  for  the  military  profession,  but  ex- 
changed it  for  that  of  law.  In  1827  he  was  ap- 
fointed  an  assistant  magistrate  at  Versailles, 
n  1831  he  was  commissioned  by  the  French 
government  to  proceed  along  with  his  friend, 
ML  Gnstave  de  Beaumont;  to  America,  and  to 
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investigate  and  report  upon  the  penitentiary 
system  of  the  United  States.  The  results  of 
the  inquiry  were  published  in  1833  under  the 
title  *Du  Systeme  Penitentiairc  aux  Etats-Unis 
ei  de  son  Application  en  France. }  This,  how- 
ever, was  only  the  precursor  of  the  greater  and 
more  celebrated  work  (La  Democratic  en 
Amcrique*  (18*35),  to  which  the  Montyon  prize 
of  the  French  Academy  was  awarded  in  1836, 
and  which,  by  1850,  had  run  through  13  edi- 
tions. It  was  the  first  systematic  analysis  of 
democracy  as  exemplified  in  the  institutions  and 
political  relations  of  the  United  States,  and  was 
translated  into  the  principal  European  lan- 
guages. Tocqueville  was  in  1839  elected  to  a 
seat  in  the  Chamber  of  Deputies,  and  ranged 
himself  with  the  opposition.  After  the  Revolu- 
tion of  1848  he  was  nominated  deputy  from  the 
department  of  La  Manchc  to  the  National  As- 
sembly, where  he  voted  always  against  the 
propositions  of  the  ultra-democratic  party.  In 
the  Cabinet  of  2  June  1849,  he  accepted  the 
portfolio  of  Foreign  Affairs,  but  resigned  it  the 
same  year,  after  holding  it  for  five  months. 
After  the  coup  d'ftat  of  2  Dec.  1851,  he  lived 
retired  from  public  affairs,  and  devoted  his 
leisure  to  the  production  of  (L'Ancien  Regime 
et  la  Revolution, y  published  in  1856.  His  com- 
plete works  appeared  in  1860-65.  Consult 
Jaqucs,  <  Alexis  de  Tocqueville y  (1876)  ;  Sou- 
venirs d' Alexis  de  Tocqueville*  (1893) ;  and 
D'Eichtal,  ( Alexis  de  Tocqueville  et  la  Demo- 
cratic Liberate >    (1897). 

TOCSIN,  a  bell  sounded  with  quick  strokes 
for  the  purpose  of  alarm.  The  word  is  de- 
rived from  the  French,  and  the  use  of  the  toc- 
sin as  a  signal  to  arouse  the  people  was  so  com- 
mon during  the  French  Revolution  that  the 
word  has  come  to  be  proverbially  used  for  any 
loud  sound  or  call  marking  the  commencement 
of  an  important  event. 

TODAS,  or  TUDA,  a  singular  race  of 
people  inhabiting  the  upper  part  of  the  Ncil- 
gheri-y  Hills  in  southern  India.  They  are  pas- 
toral in  their  habits  and  possess  a  queer  un- 
written language.  Their  religion  is  the  wor- 
ship of  the  sun  and  of  departed  spirits.  They 
follow  the  practice  of  polyandry  in  l>oth  its 
forms  —  the  brothers  of  one  family  having  one 
common  wife,  yet  receiving  the  right,  at  certain 
seasons,  of  temporary  husbands  to  the  women 
of  the  subject  villages.  They  are  a  tall,  well- 
proportioned  and  a  firic  muscular  race  of  men. 
are  dominant  over  the  neighboring  tribes  ana 
receive  from  them  a  "goodoo"  or  tribute  of  one- 
sixth  of  their  crops,  the  Todars  holding  aloof 
from  tillage  of  the  soil.  They  have  slowly  in- 
creased in  numlier  since  1858  when  a  count  of 
them  showed  only  337,  a  recent  estimate  plac- 
ing their  number  at  750. 

TODD,  Alpheus,  Canadian  author  and  li- 
brarian :  fi.  England,  1831 ;  d.  Ottawa,  Canada, 
22  Tan.  1SR4.  He  removed  with  his  parents  to 
Canada  in  1833;  was  for  some  time  assistant 
librarian  of  the  legislative  assembly  of  Upper 
Canada,  and  in  1858  he  became  chief  librarian. 
I "pon  the  Confederation  he  was  appointed  to 
that  office  with  the  Dominion  Parliament.  He 
was  also  a  writer  of  high  authority  on  consti- 
tutional law  and  Parliamentary  government. 
Author  of  'The  Practice  and  Privileges  of  the 
Two  Houses  at  Toronto*   /183f>);  'Parliamen- 


tary Government  in  England*    (2  vok,  l&V- 
69),  etc 

TODD,  Charles  Burr,  American  author: 
b.  Redding,  Conn.,  9  Jan.  1849.  He  recetnd 
his  education  in  the  public  schools.  For  ansj 
years  he  was  special  writer  on  the  New  York 
Evening  Post.  In  1895  he  was  secretary  to  ik 
commission  appointed  by  Mayor  Strong  of 
New  York  to  publish  the  early  records  ofNcv 
York  City.  His  published  works  are  'History 
of  the  Burr  Family  in  America  *  (1879) ;  'His- 
tory of  Redding,  Conn.>  (1880;  2d  ed.  1906); 
<Lifc  and  Letters  of  Joel  Barlow*  (1886); 
<Story  of  the  City  of  New  York*  (1W>: 
( Story  of  Washington,  the  National  Capital1 
(1897)  ;  <  Lance,  Cross  and  Canoe  in  the  Valqr 
of  the  Mississippi/  *  Brief  History  of  New 
York>  (1899)  ;  <The  True  Aaron  Burr*  (NKI; 
<The  Real  Benedict  Arnold*  (1903)  ;  'In  OMr 
Connecticut >  (1905) ;  'In  Olde  MassadrasenV 
(1907);  'In  Olde  New  York'  (1907):  'Tie 
Washington  Crossing  Sketch  Book*  (1914); 
( Sketches  of  the  Delaware  Valley*   (1916). 

TODD,  David,  American  astronomer: 
b.  Lake  Ridge,  N.  Y.,  19  March  1855.  He  va 
graduated  from  Amherst  in  1875  where  he  be- 
came professor  of  astronomy  in  1881.  Fnai 
1882  to  1887  he  held  a  similar  post  at  Smith 
College.  In  order  to  make  astronomical  obser- 
vations he  has  conducted  expeditions  to  Tezai 
in  1878,  transit  of  Venus,  Lick  Obserratorr 
1882,  to  Japan  in  1887  and  again  in  196,  to 
West  Africa  in  1889-90,  to  Tripoli,  Barbary,  it 
1900  and  1905,  to  the  Dutch  East  Indies  a 
1901,  to  the  Andes  of  Chile  and  Peru  in  1901 
and  to  Russia  in  1914.  He  is  the  author  of 
several  textbooks  on  astronomy,  also  'Stan 
and  Telescopes>  (1899) ;  ( Lessons  in  Astm- 
omy)  (1902),  also  articles  in  magazines  ui 
reviews. 

TODD,  Henry  Alfred,  American  philolo- 
gist and  educator:  b.  Woodstock,  III.  13  March 
1854.  He  was  graduated  at  Princeton  Univer- 
sity in  1876  and  later  studied  at  the  uiuVcrsuio 
of  Paris,  Berlin  and  Madrid,  taking  his  PhEt 
at  Johns  Hopkins  University  in  1885.  He  vat 
professor  of  Romance  languages  at  Lefaad 
Stanford  Junior  University  in  189 1-93;  and  » 
1803  he  became  professor  of  Romance  philolop 
at  Columbia  University.  He  was  one  of  ■ 
founders  of  the  Romantic  Review  in  1910:  i 
a  member  of  the  advisory  council  of  the  Si 
plified  Spelling  Board;  and  in  1906  was 
dent  of  the  Modern  Language  Associati 
America.  He  has  edited  numerous --an  » 
the  Romance  languages. 


TODD,  Mabel  (Loomis),  American 

b.  Cambridge,  Mass.,  10  Nov.  185&  She  cdhel 
the  <Pocms>  (1890-96)  and  'Letters'  (14M)of 
Kmily  Dickinson  and  a  *  Cycle  of  SiP'iw*' 
(18%)  by  an  anonymous  author;  also  Steele's 
'Popular  Astronomy*  (1899).  Her  oricnaJ 
writings  include  ( Total  Eclipses  of  the  Saw* 
(1804)  and  <  Corona  and  Coronet  >  (1898):  «A 
Cycle  of  Sunsets'  (1909).  The  results  of  sta# 
nf  the  Ainu  aborigines  in  Kitami  ptotum, 
Tapan.  appeared  in  various  magazine  artkks> 

TODD'S    TAVERN,    Engagements  * 

The  Virginia  campaign  of  1864  began  m  4 
May  by  the  advance  of  the  Army  of  the  Ptow 
mac  across  the  Rapidan,  the  cavalry  divisioasei 
Generals   Gregg  and  J.    H.     Will 
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i  crossed  the  Rapidan  at  Germania  Ford, 
arched  rapidly  by  Wilderness  Tavern  to 
:'s  Store,  from  which  he  sent  a  recon- 
nce  toward  Mine  Run,  the  rest  of  his 
n  going  into  bivouac.  During  the  night 
s  ordered  by  General  Meade  to  advance 
direction  of  Craig's  Church,  leaving  one 
nt  to  hold  Parker's  Store.  Just  beyond 
»  Church  Wilson  encountered  Rosser's 
lerate  cavalry,  which  was  driven  back 
iles,  and  at  noon,  as  he  had  heard  noth- 

the  approach  of  Meade's  infantry,  and 
n  position  was  threatened,  he  began  to 
aw  to  Parker's  Store,  when  he  heard  that 
ziment  left  there  had  been  attacked  by 
lerate  infantry,  and  that  he  was  cut  oft 
ommunication  with  General  Meade's  in- 

He  determined  to  withdraw  on  the 
pin  road,  by  way  ot  Shady  Grove  Church, 
Id's  Tavern,  on  the  Brock  road.  Before 
>  fairly  on  the  road  he  was  attacked  in 
force  and  followed  by  cavalry,  but  he 
i  Todd's  Tavern  by  crossing  the  Po 
at  Corbin's  bridge.  A  part  of  his  com- 
mas cut  off,  but  came  in  later  in  the  day. 

approached  Todd's  Tavern  he  was  re- 
by  Gregg's  division,  which,  by  Meade's 
mi,  Sheridan  had  sent  to  assist  him,  and 
s  cavalry,  which  was  closely  following 
,,  was  driven  back  bv  Gregg  to  Shady 
Church,  about  four  miles.  Sheridan  was 
l  the  left  flank  of  the  armv,  and  covering 
ns,  while  it  was  grappling  with  Lee  in 
ilderness,   and  on   the  6th  had   two  di- 

at  Todd's  Tavern,  covering  the  roads 
g  at  this  point,  where  he  was  attacked 
l  the  day  by  Stuart,  who  was  anxious  to 
grant's  flank  and  his  wagon  train,  but  his 
ive  attacks  were  repulsed.  Meade, 
s  about  his  left,  directed  Sheridan  to 
>ack  from  Todd's  Tavern,  closer  to  the 

which  Sheridan  did  in  the  afternoon, 
e  Confederate  cavalry  occupied  Todd's 
Preliminary  to  Grant's  movement 
he  Wilderness  to  Spottsylvania  Court 
was  the  necessity  to  hold  Todd's  Tavern, 
was  midway  between  the  two  places  and 
direct  road  connecting  them;  and  on  the 
3  brigades  of  Gregg's  division  and  two 
•ritt's,  dismounted  and  righting  on  foot, 
d  Stuart  and,  after  a  sharp  and  closely 
ed  action,  drove  him  from  Todd's 
,  with  severe  losses  on  both  sides,  Fitz- 
,ee's  division  retreating  in  the  direction 
ottsylvania  Court  House  and  Wade 
:>rhs  southward  to  Corbin's  bridge  of  Po 
Sheridan  withdrew  and  encamped, 
»  and  Merritt's  divisions  in  the  open 
the    east    of    Todd's    Tavern.    Very 
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n  the  morning  of  the  8th  Gregg  was  put 
tion  to  guard  the  roads  from  the  south 
;rritt's  division  renewed  the  engagement 
itzhugh  Lcc  on  the  Spottsylvania  Court 
road  to  open  the  way  for  the  advance 
rren's  Fifth  corps  from  Todd's  Tavern 
Court  House.  Mcrritt  became  severely 
i,  but  slowly  gained  ground  until  about 
when  he  was  relieved  and  Robinson's 
i  of  Warren's  corps  took  the  advance, 
k's  Second  corps,  following  Warren's, 
I  Todd's  Tavern  at  ().30  a.m.,  and  took 
i  covering  the  Brock  road,  Catharpin  and 
lvania  roads,  and  began  to  intrench, 
the    extreme    right    of   the    army.     At 


11.30  a.m.  Gen.  N.  A.  Miles'  brigade,  with 
Gregg's  cavalry  brigade  and  a  battery,  moved 
out  on  the  Catharpin  road  toward  Corbin's 
bridge,  and  when  half  a  mile  from  it  and  one 
and  one-half  miles  from  Todd's  Tavern,  the 
head  of  column  was  opened  upon  with  artillery 
from  the  heights  on  the  south  side  of  Po  River. 
Miles  formed  line,  his  artillery  replied  to  that 
of  the  enemy,  there  was  a  skirmish  with  Wade 
Hampton's  cavalry,  which  was  kept  at  bay,  and 
at  5.30  p.m.,  when  Miles  began  to  withdraw, 
he  was  attacked  by  Mahones  division  of  in- 
fantry and  fell  back  fighting  to  Todd's  Tavern. 
Consult  ( Official  Records >   (Vol.  XXXVI). 

E.  A.  Carman. 

TODDY,  or  PALM-WINE,  a  drink  made 
in  tropical  countries  from  the  sap  of  various 
palms,  especially  when  in  a  fermented  state. 
The  word  is  of  Hindustani  origin  and  is  gen- 
erally applied  in  India  to  the  substance  used  as 
yeast  to  leaven  bread.  In  the  Malayan  Archi- 
pelago, toddy  is  the  sweet  juice  of  the  flower 
sheaths  of  Arenga  saccharifera.  In  Brazil  the 
majestic  buriti,  or  muricni  palm  (q.v.),  is 
felled,  and  cavities  are  dug  in  the  stem  in  which 
to  collect  the  sap,  from  which  a  fermented 
liquor  is  made.  This  has  led  to  the  use  of  the 
name  of  wine-palm  for  this  tree.  The  spadix 
of  the  useful  Nipa  frutescens  yields  toddy 
which  is  changed  into  vinegar  by  one  process, 
into  arrack  by  another  and  may  also  be  con- 
verted into  a  delicious  syrup,  thick,  frothy  and 
clear,  with  a  slightly  saline  flavor.  Sugar  is 
made  from  this  syrup  by  evaporation.  The 
toddy  or  jaggery-palm  (Caryota  urens),  a  palm 
crowned  by  drooping  bipinnate  leaves,  with 
wedge-shaped  leaflets,  furnishes  a  similar  sap 
when  the  flowering  stems  are  cut.  This,  like 
that  of  the  nipa,  can  be  boiled  down  into  syrup 
and  will  yield  a  coarse  brown  sugar  known  as 
jaggery  or  goor.  The  sap  is  fermented  for  the 
toddy  and  further  distilled  for  arrack.  The 
cocoanut  (Cocos  nucifera),  the  palmyra  palm 
(Borassus  flabelliformis),  the  date  (Phcenix 
dactylifera) ,  and  the  wild  date  (Phcenix 
sylvestris),  all  yield  toddy  in  India,  the  latter 
being  grown  extensively  in  Bengal,  for  the  sake 
of  this  drink  and  the  sugar  extracted  from  it; 
it  is  said  that  the  sap  can  be  induced  to  flow 
from  the  upper  portion  of  the  stem  for  many 
vears.  The  West  Africans  make  their  toddy 
from  Raphia  vinifera. 

The  word  toady  was  applied  by  the  Scots 
to  a  drink  made  of  whisky  and  hot  water, 
sweetened.  Burns  uses  the  term  in  (The  Holy 
Fair.*  Whisky  and  cold  water,  properly  called 
grog,  is  also  known  by  this  name.  Toddy-Cat 
is  the  name  given  in  southern  India  to  the 
palm-civet  on  account  of  its  alleged  fondness 
for  palm- juice. 

TODDY-BIRD,  a  swallow-shrike  (Arta- 
mus  fuscus)  of  India  and  Ceylon.  It  is  about 
seven  inches  long,  of  dusky  plumage  and  is 
most  abundant  in  wooded  districts,  especially 
where  palm  trees  abound,  more  particularly  the 
Palmyra  or  toddy  palm,  from  which  it  takes 
several  of  its  popular  names. 

TODDY-CAT,  one  of  the  civets  (Paradoxu- 
rus  tyfus),  common  throughout  the  greater 
part  of  India,  Ceylon,  Burma  and  the  Malayan 
region,  which  dwells  mainly  in  the  Palmyra  or 
toddy  palm-groves.    See  Toddy. 
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TODHUNTER,  Isaac.   KtiRlish   mathema- 
tician: b.   Rye,   1820;   d    Cambridge,   i   March 

1S84      H.     ■  ■■:■.  L Ion  L.tniver- 

I  John's  College, 

..  elected  i  Fellow 
r.f  hi*  college  in  '849  and  became  .1  lecturer  and 
11  How  of  the  Royal 
Society  in  M62.  Todhunter  was  a  man  of  high 
attainments  in  various  branches  of  learning, 
hut  is  belt  known  as  the  author  of  numerous 
mathematical  textbooks.  His  most  important 
WOrfci  »W  Treatise  DO  the  Differential  Cal- 
culus' (1852);  'Analytical  Statics'  dsy.i, 
(plane  Co-ordinate  Geometry'  (1855)  ;  'Ex- 
amples of  Analytical  Geometry  of  Three  Di- 
■  :    •Tritfi- 

nomeirv'    (1859)  :   'The  Theory  oi   £qw 1  -■ 

1IS0I.I:  !lis!,.r>  of  the  ProgiuM  of  the  Cal- 
,iiiii-  of  Variations  during  the  llth  Century1 
(1861);  'History  oJ  the  Mathematical  Theory 
of  Probability  from  Pascal  .to  Laplace'   (IHoS); 

■I  Theories  of  At- 
traction from  Newton  to  Laplace'  (1673); 
'The   Conflict    ol    S  Uplace's 

Functions'  (1875);  'History  of  the  Theory  of 
'  fed,  Karl  Pearson  1886). 
TODHUNTER,  John,  Irish  poet  and 
dramatist:  !>  Dublin,  .1(1  Dec.  ISM.  He  was 
elm  iitcil  at  Triiti?}  G  llciie,  Dllbutl,  and  after 
studying  at  Vienna  and  Paris,  practised  nudicinc 

rears   in   his   native  city.    He  was 
..  ure  al    Mexandi  la 
College.  Dublin,  1870-74,  and  inter  removed  to 
London.     He  has  published  among;  othct 
'Lanrella  and  Other  l',,m- 

■   \    Sln.lv    oi    SIkIIcV     ilSMl]  ;     'The 

and    Othej     Poet 
evcral    plays,   such   as    'Helena   in    troas' 

(performed  L-^.J  ;  'Tin.-  I'n  ■■„  H..»cr'  (per- 
formed 1891);  *A  Comedy  of  Sifihs'  (per- 
formed 1894): 

TODLEBEN,  tot'la-bi-n.  or  TOTLEBEN. 
Franz    Eduard    Ivanovitch,    Const,    Kusaiafl 

I.  20  \1.1v  1818:  d. 

Ccrmanv,    I    July    1884.     11.    studied   at 
ihc  College  of   Engineers  at   Saint   Petersburg, 

and  tsutred  the  Rum army  during  it>  opcr- 

ins  in  1848.     Hating 

been  recoj  ■  tble  1  ngineer  in  thii 

:    he  wts  sew  10  the  Crime*  in  1854, 

where    ii.  !■■!      I'll     '.'•  Inle    under 

Constant    fire    from    the    euns    of    the    enemy    in 

into  ;i  rormidabli  tftd  other 

-.nice    during    the    Sevastopol    cam- 

. 

At  ihc  close  of  the  Crimean  War  he  retired  to 
private  life,  where  he  devoted  himself  to  sci- 
entific in.  the  "ruins;  of  a 
history  of  the  ^ai-  During  the  Kiuto-Turfcish 
War  at  1877  be  in 

.'    tfu   commander,   Oman    Pasha,   to 
1   his  entire  army  to  the  Russians.     H* 

was  afterward  made  conn ler-ui-chkl  of  the 

Mfmv  at   Ccnttutn  nd  of  the 

Rosso-Turkish  Warheentered  political  life,  ami 
was  in  his  later  m.o  ■■:"  Odessa, 

and  afterward  ol    ll 
published  jn  account  ol  tht 

POL'     (M :.!.■;■. 

pf  the  Crimea'  (1863-87);  Brialmont,  <!.e  gen- 


eral comfc  T  :  Krahnser. 

TODMORDF.N, 
der,   21    miles    north 

free  library,  technical  tchnol.  est 

buildings.    Tin  inchtstrica  coeoii 

work*   and    miwtil'auo 

■ii.  about  36,000 

TODY,  a  term  applied  to  a  fi 

■ 
,bori    and    square   tail 
known,    alt   of    small    size,    and    insula  Q 

. 
dis)  of  Jam 
nml  green  on  the  upper  pinv   the   d»ak 

■ 
yellow,     The  bill  is  red      1 

.ilo nt'     W.lU 

I 
:n   1  Ik.-  mam 

spherical  eggs.    Consult   E\  an 
York  1900). 

TOFT,    an    old    Engftsh    word    dcrw 
thicket    of 

11  which  a  messuage  or  Strtnr  it 
stood.    Taken    in    the    s«on.! 

used  in  legal  papers  tn  coarii 


mithuildings,  the  wholr  tana 

01   tnclosnr. 

in   ih<    in 

TOGA.     See  Cos 

TOGO,    Heihakhirn,    1 


■ 


miial : 

early  became  I 

I  niled  Slates, 
marid  of  the  hi 
lapenesi   who  1 

'  ■ 

matid  of  the  Hi 


'       L^^bbbbbbbbbb! 
Arthur,   ai 
defeated    th<  her*     drrra 

■ 

ship-.      Oi. 

■ 
small   cruisers    and    'ome  torpedo   boats  1 
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ee  Japan-Russo-Japanese  War;  Man- 

to 

GOLAND,  Africa,  a  territory  on  the 
f  Guinea,  between  French  Dahomey  and 
itish  Gold  Coast,  held  as  a  German  col- 
>m  1884  to  7  Aug.  1914,  when  it  was  oc- 

by  British  and  French  allied  troops, 
rvenuc  to  Germany  in  1913  was  over 
100.  It  has  a  coast  line  of  32  miles,  but 
;  325  miles  inland,  where  it  becomes 
r.  Area,  33,630  square  miles.  Lome  is 
cf  port  and  capital.  The  coast  is  low 
irdcrcd  by  lagoons,  but  the  interior  is 
I  by  the  escarpment  of  the  Sudan  Pla- 
Thc  country  is  well  watered,  the  interior 
iches  of  the  Volta,  which  forms  the  west 
ry.    The   chief    products   are   palm   oil, 

rubber,   indigo   and   dye-woods.    Cattle 

is  carried  on  by  many  of  the  natives. 
.Iso  do  weaving,  make  pottery  and  mine 
>rk  a  little  iron.  The  inhabitants,  who 
•  about  2,000,000,  are  Sudan  negroes,  the 
an  population  being  less  than  400. 
tcc  is   rapidly  increasing,   and   there  is 

steamship  connection  with  Europe. 

GUE,  a  local  name  in  Maine  for  the 
mt  (q.v.). 

ILERS  OF  THE  SEA  (<Lcs  Travail- 
le  la  Mer*),  a  novel  by  Victor  Hugo, 
cd  in  1866.  The  scene  is  laid  in  the 
:1  Islands  and  the  l>ook  is  dedicated  to 
ile  of  Guernsey,  severe  yet  gentle,  my 
asylum,  my  probable  tomb.* 

ISE,  toiz,  in  the  French  system  of  meas- 
>ed  previous  to  the  decimal  system,  was 
t  of  linear  dimension.  It  consisted  of  six 
•r  feet,  each  of  which  was  composed  of 
res  or  inches,  each  pouce  being  divided 
lignes  or  lines.  The  toise  was  thus  the 
cnt  of  1.94904+  metres  or  of  6.3946  + 
i  feet. 

KAT,  to^kat',  Asia  Minor,  a  town  in 
lyet  of  Sivas,  70  miles  from  the  Black 
t  extends  between  steep  rocky  walls  in  a 
th  of  narrow  streets  bordered  by  miser- 
Mises.  It  contains  a  large  mosque,  ba- 
foundries  and  manufactories  of  carpets, 
ool  and  cotton  goods,  etc.  Copper  is 
in  the  vicinity.  The  town  was  formerly 
otis,  but  ill  treatment  of  the  Armenian 
ion  has  largely  reduced  its  inhabitants, 
1  to  number  about  22,000  in  1919. 

KAY,  t.«f>-ka'  (Hungarian,  to'koi),  Hun- 
i  Scmplin  County,  at  the  junction  of  the 
and    Jiodrog.    130   miles    northeast   of 
Its  building*  include  a  theological  semi- 
O'mnaMiim.    high    school,    etc.      In    the 
>rhood  are  rich  mineral  deposits,  as  salt, 
eh,  etc.    The  chief  occupations  are  agri- 
fi>hiug,    viticulture    and    limber-trade. 
>kay  wine  is  famou»  and  the  best  is  pro- 
em the  hill  of   Mezes-Mali.     Great  care 
:ised  in  the  culture,  gathering  and  selec- 
thc   grapes.     The   wine   is  of   various 
s,  dependent  finally  upon  the  amount  or 
artificial  pressure.     The  best  kinds  are 
ence  and  the  Aiisbruch,  of  amber  color 
e\v,  turning  green  with  age.    There  arc 
:s,  grouped  as  sweet  and  dry;  2,000,000 
are  produced,  but   the  Celebrity  of  the 
such  that  many  imitations  are  made  by 


French  and  German  dealers,  which  are  even 
sold  in  Hungary.    Pop.  5,500. 

TOKEN  MONEY,  a  name  in  numismatics 
applied  to  pieces  of  money  current  only  by 
sufferance  and  not  coined  by  the  authority  of 
the  state  or  government.  In  England  in  the 
16th  century  the  national  coinage  was  so  un- 
satisfactory and  inconvenient  that  large  num- 
bers of  private  traders  and  merchants  were  im- 
pelled to  have  halfpence  and  farthings  manu- 
factured for  themselves.  These  ^tokens,*'  as 
they  were  called,  were  made  of  lead,  pewter, 
lattcn,  tin  and  even  leather,  and  could  only  be 
made  use  of  as  currency  at  the  shops  or  ware- 
houses of  their  respective  issuers.  Notwith- 
standing the  endeavors  made  during  several 
reigns  to  put  a  stop  to  the  circulation  of  this 
unauthorized  coinage,  traders'  tokens  continued 
to  multiply  to  an  astonishing  extent,  until,  in 
1672,  a  proclamation  was  issued,  prohibiting 
their  making  or  use  under  severe  penalties. 
From  that  date  until  1787  the  issue  of  private 
tokens  entirely  ceased;  but  in  the  latter  year, 
owing  to  the  great  scarcity  of  government  cop- 
per coins,  the  Anglesey  Copper  Mines  Company 
struck  and  put  into  circulation  some  300  tons 
of  copper  pence  and  halfpence.  The  bold  ex- 
ample thus  set  was  speedly  followed  by  other 
trading  firms  all  over  the  kingdom,  and  again 
the  government  found  it  necessary  to  take  action 
in  the  matter,  which  it  did  by  issuing  a  new  na- 
tional copper  coinage.  For  some  years  the  issue 
of  private  tokens  was  thus  effectually  checked; 
but  in  1811  the  authorized  coinage  again  getting 
scarce,  the  copper  companies  and  others  recom- 
menced the  issue  of  batches  of  tokens.  This 
went  on  until  27  July  1817,  when  the  manu- 
facture was  prohibited  by  act  of  Parliament, 
and  all  tokens  in  currency  ordered  to  be  with- 
drawn from  circulation  by  1  Jan.  1818. 

In  the  United  States  small  coins  became  so 
scarce  in  1862  that  tokens  made  their  appear- 
ance in  large  quantities.  They  were  of  two 
classes,  war  or  patriotic  tokens,  and  trade  or 
advertisement  tokens.  Both  kinds  were  issued 
with  a  mercantile  view,  since  they  passed  for 
a  cent  and  could  be  manufactured  (in  sufficient 
quantities)  for  much  less.  Cards  and  tokens 
appeared  during  1862,  1863  and  1864.  Of  the 
patriotic  or  war  tokens  there  were  something 
like  400  varieties  coined,  including  mulings  and 
different  metals,  the  latter  largely  restrikes.  Of 
original  pairs  of  obverse  and  reverse  there  must 
have  been  less  than  200.  The  common  varieties 
bore  the  inscriptions  ((Army  and  Navy,0  and 
"Not  One  Cent/  The  first  coinage  of  trade 
tokens,  or  store  cards,  as  they  were  sometimes 
called,  took  place  in  Cincinnati  where  nearly  900 
varieties  were  issued,  fully  three  times  as  many 
varieties  as  any  other  city  issued  except  New 
York.  A  number  of  other  Western  cities  soon 
followed  the  example  of  Cincinnati,  but  it  was 
not  until  the  early  part  of  1863  that  New  York 
began  to  issue  the  famous  Lindcnmuller  cents, 
of  which  there  were  more  than  a  million 
coined;  these  were  followed  by  the  Knicker- 
bocker tokens,  consisting  of  many  varieties. 
Altogether  there  were  between  600  and  700 
varieties  issued  from  New  York.  Ohio  issued 
about  1,300  varieties  from  100  different  cities 
and  towns,  more  than  any  other  State  issued; 
New  York  State  comes  next  after  Ohio,  with 
over  900  varieties.    New  Jersey' had  but  few, 
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and  Pennsylvania  not  many ;  chiefly  from  Phila- 
delphia and  Pittsburgh.  Detroit  furnished  as 
many  advertisers  as  New  York,  and  the  rest  of 
Michigan  nearly  as  many  as  Cincinnati.  Indiana 
had  about  100;  Illinois,  including  Chicago,  not 
as  many  as  Indiana ;  and  Wisconsin  nearly  twice 
as  many.  When  the  government  stopped  the 
coinage  of  tokens  in  1864  there  were  upward  of 
20,000,000  in  circulation. 

TOKIO,  to'ke-o,  or  TOKYO,  the  capital 
of  Japan,  situated  at  the  head  of  the  land-locked 
Bay  of  Tokio,  on  the  east  coast  of  central 
Hondo,  and  at  the  mouth  of  the  Sumida  Gawa. 
Besides  the  latter  river,  which  divides  the  city 
into  two  unequal  parts,  Tokio  is  intersected  by 
a  large  number  of  canals,  which  are  generally 
crossed  by  wooden  bridges.  Some  of  the  canals 
form  concentric  courses,  enclosing  a  number  of 
islands,  one  within  the  other ;  and  on  the  inner- 
most of  these  stands  the  imperial  palace.  This 
large  cluster  of  buildings  is  surrounded  by  mag- 
nificent gardens,  and  enclosed  by  high  walls 
and  fosses.  On  the  outer  islands  arc  most  of 
the  government  departments  and  foreign  lega- 
tions. Surrounding  these  central  islands,  the 
city  spreads  out  on  all  sides,  with  a  rather 
irregular  and  complex  street  plan.  There  are 
numerous  parks  in  and  around  the  city,  some 
of  them  being  large  and  beautiful.  Practically 
all  the  houses  arc  built  of  wood.  Besides  the 
palace  the  only  notable  buildings  are  some  of 
the  numerous  temples,  especially  that  of 
Kwannon,  and  the  temple  of  the  Shoguns. 
There  arc  six  European  churches,  the  finest 
being  the  Russian  cathedral.  Tokio  contains 
about  70  hospitals  of  good  standing,  including 
the  Komagomc  Hospital  for  epidemics  and  the 
Tokio  Charity  Hospital.  The  former  is  sup- 
ported by  the  city  and  the  latter  by  the  Im- 
perial Court.  There  also  exists  an  asylum  for 
orphans  of  the  poor,  established  by  the  city.  Ac- 
cording to  the  latest  returns  on  educational  af- 
fairs there  arc  about  500  public  and  private 
primary  schools  and  kindergartens.  The  num- 
ber of  children  of  school  age  is  about  225,000 
of  whom  about  HO  per  cent  are  in  attendance. 
There  are  35  middle  schools,  public  and  pri- 
vate, of  which  six  arc  for  girls.  The  schools 
higher  than  middle  grade  and  placed  under  the 
direct  control  of  the  Department  of  Education 
number  13,  including  the  Imperial  University, 
the  First  High  School,  the  Higher  Commercial 
School,  Schi>ol  of  Foreign  Languages,  the 
Tokio  Higher  Technical  School,  Higher  Male 
Normal  School  and  Higher  Female  Normal 
School.  Besides  there  are  two  public  normal 
schools,  supported  by  the  Tokio  Prefecture. 
The  kciogijiku,  Wascda  and  Women's  Univer- 
sity are  inn>t  prominent  among  the  private  high 
class  institutions,  among  which  are  included  10 
other  colleges  of  law,  economics,  philosophy 
and  religion.  In  addition  to  those  above  men- 
tioned, there  are  over  280  public,  and  private 
school*,  mostly  of  the  middle  school  grade, 
teaching  special  subjects.  The  city  has  a  num- 
ber i't  bbraries  opened  to  the  public,  including 
the  Imperial  Library  at  Uyeno  Park.  The 
sanitary  condition  of  the  city  is  in  a  fair  con- 
dition, thoimh  street  drainage  is  not  so  well 
advancer!  as  in  Western  countries.  Each  kit 
(ward)  ha*  sanitary  orirani/ation  supported  by 
rate  lcv:i>  from  the  inhabitants  themselves. 
The  metropolis  is  well  supplied  with  parks  and 


open  spaces.    The  largest  parks  are 
Uyeno  and  Hibiya  parks.     In  the  first  i«« 
beautiful  temples  connected   with  the 
kugawa  family,  and  here  the   remain- 
Shoguns   are  buried.     At    Uyeno   ;        m 
Imperial  Museum.    Automobiles  have  * 
troduccd  as  a  means  of  transportatj 
*autobus*  line  is  in  operation,  in  aw 
the  electric  tramways.     Streets  are  b 
out  regularly  of  late  years  and  modeiu 
ings  are  being  erected.     Great   harbor 
have  been  undertaken  by  the  municipal  , 
bly  at  a  cost  of  37,000,000  yen.    There  uc 
a  modern  water-supply  system,  excellent  n 
railways,  gas  and  electric  light,  mac 
roads,  public  works,  etc.,  all  carried  o*  m** 
ing  to  methods  of  civilized  cities  all  over 
world.    The  municipal  council  is  elected  by 
municipal  assembly,  and  the  latter  is  cho 
popular  vote.    Although  the  prine 
centre  of  the  empire,  Tokio  is  not  «u 
ant  manufacturing  or  commercial  city. 
is  Yokohama,  near  the  entrance  to 
The  city  was  founded  in  1456  and        a. 
became  the  capital  of   the   Sh< 
perors  residing  at  Kioto.     Wit.,   uk  tumi 
of  the  Shoguns  in  1868,  Tokio  (til!  then  kn 
as  Ycdo)  became  the  residence  of  the  ■ 
and  the  sole  capital.    It  has  several 
fered    from    earthquakes    and    coal 
Pop.  2^4,796. 

TOkOLY,  tcTal-yl,  or  TOKKLT. 
erich,  Count,  Hungarian  patriot    Sec  Tk* 

TOKUGAWA,    Prince.    Japanese    oc 
man  and  political  leader,  known  as  *the 
of  the  Tycoons.*  Sec  Hitotsubasiil 

TOKUSHIMA,  to-koo-she'ma,  Japan, 
capital  of  the  prefecture  of  the  same  name, 
the  largest  city  on  the  island  of  Shik      .  i 
ated  on  the  northeast  coast,  on  the  Ku  «.< 
It  is  an   important  steamship  station,  t 
picturesque  location  on  the  coast  and  * 
tainous   background.     Pop.    70,000.     1 
fecturc  population  is  775,000. 

TOLAND,   Tohn,  English  writer:  k 
Londonderry,    30   Nov.    1670;    d.    1 
March  1722.    He  was  brought  up  as  «  r 
Catholic,  but  at   16  went  over  to  Pratt 
ism.     He  was  educated  at  the  Unii 
Glasgow,  and  studied  divinity  in  the  Liui 
of  Ley  den.    In  1696  he  published  a  work  • 
tied  *  Christianity  not  Mysterious, •  w       i 
be  regarded  as  opening  the  proloi      u  *. 
controversy  between  deism  and  ort«, 
House  of  Commons  ordered  it  to  U  < 
the  common  hangman,  and  Toland  n»  « 
determined    opposition    from    many    i 
though   Locke  gave  him  a  certain  ; 
support.      He   subsequently   supporttu  ■ 
by  literary  hack-work  and   various   fa 
political  party  service.    Besides  the  w< 
mentioned  he  wrote  a  <Life  of  Milton-  « 
in  an  edition  of  his  prose  works;  lfc 
Denzil,  Lord  Holies*  (1699);  <AngL»  . 
(1701).  a  defense  of  the  Act  of  Sr~- 
and   (The  State  Anatomy  of  Great 
etc.  (1717). 

TOLEDO,  to-le'do*,  Iowa,  dtv 
of  Tama  County,  on  the  Qui         N 
Railroad,  about  50  miles  nu.      a      v»  w 
Rapids  and  three  miles  fr         *  (&v.) 

railroad  junction  on  the  lo\ 
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settled  in  1844.  It  is  in  a  fertile  agricultural 
region  in  which  there  is  considerable  attention 
given  to  stock-raising.  The  industries  are  con-  , 
nected  chiefly  with  the  farm  products.  The 
principal  public  buildings  are  the  county  court- 
house, jail,  the  churches  and  schools.  The 
educational  institutions  are  Leander  Clark  Col- 
lege (U.B.),  opened  in  1856;  a  Government 
Indian  Industrial  School,  public  schools,  and  a 
library.  There  are  two  banks  and  two  news- 
papers besides  a  collegiate  weekly.  The  govern- 
ment is  administered  by  a  mayor  and  a  council 
composed  of  six  members.     Pop.  1,721. 

TOLEDO,  Ohio,  city,  county-seat  of  Lucas 
County,  on  the  Maumee  River,  near  its  mouth; 
lat.  41°  30'  N,  long.  83°  32'  W.  The  city  is  587 
feet  above  sea-level.  It  is  96  miles  west  of 
Cleveland,  124  miles  north  of  Columbus  and  234 
miles  east  of  Chicago.  The  northern  coroo ra- 
tion line  is  within  two  miles  of  the  Michigan 
boundary.  The  city  lies  on  both  sides  of  the 
Maumee  River,  the  principal  business  section 
being  on  the  left  bank ;  it  extends  from  the  river 
mouth,  where  the  stream  opens  into  Maumee 
Bay,  to  a  point  nine  .miles  up  stream.  The 
area  of  the  city  is  31.59  square  miles. 

Commerce  and  Transportation, —  The  lo- 
cation of  Toledo,  at  the  western  end  of  Lake 
Erie,  gives  it  great  commercial  advantages,  for 
it  is  at  the  head  of  the  direct  lake  route  east- 
ward. The  distance  by  lake  to  Chicago  is  691 
miles,  while  it  is  but  234  miles  by  rail.  Hence 
there  is  an  enormous  traffic  between  the  Eastern 
cities  and  the  region  lying  southwestward,  of 
which  Toledo  is  the  distributing  point.  This 
natural  advantage  is  supplemented  by  the  rail- 
way system,  the  city  being  the  centre  of  16  trunk 
lines,  making  direct  communication  to  the  At- 
lantic on  the  east  and  the  Pacific  on  the  west, 
with  direct  lines  north  and  south.  These  trunk 
lines,  including  their  branches,  give  a  grand 
total  of  23,  making  Toledo  second  only  to 
Chicago  in  the  number  of  railroads;  393  trains 
and  572  interurbans  arrive  and  depart  every 
24  hours.  Many  of  the  trunk  roads  reaching 
the  city  have  dock  facilities,  with  regular 
steamer  connections  to  all  important  lake  ports. 
The  location  of  Toledo  makes  it  the  most  con- 
venient shipping  point  for  a  large  portion  of 
the  "winter-wheat  belt,"  and  it  is  one  of  the 
most  important  primary  grain  markets  of  the 
United  States,  after  Chicago.  It  has  12  grain 
elevators,  with  a  storage  capacity  of  8,500,000 
bushels.  Toledo  is  the  leading  clover-seed  mar- 
ket of  the  world  and  its  quotations  govern  the 
prices  of  clover-seed  for  the  United  States.  In 
1918  Toledo  received  over  20,000,000  bushels  of 
wheat,  corn,  rye,  oats  and  barley.  Toledo  is 
one  of  the  largest  shipping  ports  for  soft  coal 
in  the  world.  This  comes  by  rail  from  the 
mines  of  West  Virginia,  southern  and  eastern 
Ohio  and  Pennsylvania,  and  is  transported  by 
water  to  all  ports  on  the  upper  lakes.  The  Ohio 
Central,  Hocking  Valley,  Pennsylvania  and  Bal- 
timore and  Ohio  railroads  have  immense  docks 
on  the  river  front,  with  steam  apparatus  by 
which  a  carload  of  coal  at  a  time  is  conveyed 
into  the  hold  of  a  vessel.  Similar  appliances  are 
used  for  the  rapid  unloading  of  iron  ore  coming 
from  the  Lake  Superior  mines,  which  is  shipped 
by  the  same  roads  to  the  iron  furnaces  in  south- 
ern Ohio,  to  mix  with  the  native  ores,  thus 
producing  a  superior  quality  of  iron  and  steel. 


There  is  also  a  very  large  trade  done  in  lumber, 
salt,  etc.,  Toledo  being  the  largest  distributing 
point  on  the  lakes  for  coal,  ore  and  lumber. 
More  than  50  per  cent  of  all  the  coal  transported 
on  the  Great  Lakes  in  1918  was  loaded  in 
Toledo. 

The  harbor  of  Toledo  lies  entirely  within 
the  Maumee  River,  giving  full  protection  to 
shipping.  The  Maumee  is  really  a  wide  and 
deep  estuary  of  Lake  Erie,  to  the  foot  of  the 
historic  a  Rapids  of  the  Maumee,*  just  above 
Perrysburg,  the  site  of  Fort  Meigs,  famed  for 
Harrison's  defense  in  1813.  Above  this  the 
river  passes  for  some  15  miles  over  outcrops  of 
limestone.  At  the  northern  city  line  the  river 
opens  into  Maumee  Bay,  which  is  three  miles 
north  and  south  by  six  miles  east  and  west. 
Through  the  bay  the  United  States  government 
has  dredged  a  straight  channel,  400  feet  wide 
by  21  feet  deep  and  eight  miles  long  from  the 
mouth  of  the  river.  The  harbor  proper  em- 
braces the  wide  channel  of  the  river,  which  is 
700  to  1,400  feet  wide  between  the  harbor  lines 
established  by  the  government.  The  channel  of 
the  stream  has  been  improved  by  the  govern- 
ment to  the  same  depth  and  width  as  the 
straight  channel.  The  cost  of  this  channel 
through  the  bay,  and  the  corresponding  river 
improvements,  has  been  over  $2,000,000.  The 
wharfage  space  covers  both  banks  of  the  river 
the  entire  length  of  the  city,  18  miles  in  all, 
besides  several  miles  on  Swan  Creek,  a  deep 
tributary  which  enters  the  river  in  the  middle 
of  the  business  section.  Besides  these  there  is 
unlimited  wharf  capacity  along  the'  shores  of 
the  bay,  now  being  utilized. 

Manufactures.— -  The  advantages  of  Toledo 
as  a  distributing  point  by  lake  and  rail,  its  prox- 
imity to  raw  material  and  fuel,  have  caused  its 
industrial  interests  to  dominate  all  others.  As 
an  example  of  this  is  the  fact  that  the  renowned 
Lake  Superior  iron  ores  and  the  coal  and  coke 
from  the  Ohio  and  West  Virginia  fields  meet  at 
its  wharves  on  a  common  basis  of  economy. 
This  resulted  in  the  building  in  1903  and  1904 
of  a  blast  furnace  and  steel  plant  on  the  river 
front  by  the  Toledo  Furnace  Company  with  a 
capacity  of  400  tons  per  day.  This  company  is 
now  capitalized  at  $4,000,000  and  its  capacity 
has  been  doubled.  Other  great  industrial  estab- 
lishments nationally  known  and  with  large  capi- 
tal invested  in  Toledo  are  the  Willys-Overland 
Company,  $75,000,000.  producing  passenger  au- 
tomobiles. This  is  the  second  largest  automo- 
bile plant  in  the  world;  the  Paragon  Refining 
Company,  $25,000,000,  which  refines  petroleum; 
the  Owens  Bottle  Machine  Company,  $15,500,- 
000,  producers  of  the  bottle-making  machine, 
which  has  revolutionized  that  industry;  Na- 
tional Supply  Company,  $14,000,000,  producing 
oil  well  supplies  and  machinery;  the  Electric 
Auto-Lite  Company,  $13,000,000,  producing  au- 
tomobile starting  and  lighting  systems;  the 
National  Malleable  Castings  Company,  $8,000,- 
000,  with  the  largest  malleable  casting  plant  in 
the  world;  the  Sun  Company,  $5,000,000,  refin- 
ers of  petroleum  products;  the  Toledo  Machine 
and  Tool  Company,  $3,000,000,  builders  of 
presses  and  machine  tools;  the  Towar  Textile 
Mills  Corporation,  $2,500,000,  producing  heavy 
ducking  and  belting;  the  Champion  Spark  Plug 
Company,  $2,000,000,  which  produces  more  than 
50  per  cent  of  all  the  spark  plugs  in  the  world; 
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ihc  Ed  Ford  PUt«  Glass  Company,  $2,000,000. 

manufacturer,  ul    polished   plate  ^l.iss  ;  the  To- 

N'l'inltliiiK    Company,    $2,000,000.    wl.i.li 

has  built  m'mk'  nr  ill.-  largest  ships  on    i- 

mpany,  $1,000,000, 

manufacturers   ol    Hue    cut    clas-.wiin-   am]    •  k.  - 

■■■  k    Manufacturing 

>..   $l,oo0,°oo,   manufacturers   pi   tents, 

:    ilu    Toledo  Sugar 

.  Jl.lXXl.OOO,   which   refines  sugar   from 

hee.is  extcnSlvcl]   cultivated  in  the  territory  sur- 

iln'  Toledo  Scale  Company, 

$')|«i,im   ■  In-    ■..ih.i.ii-.   Toledo 

'■'i  burn      \V;u-."n     Company,     $700,00), 

l.iiil.liv-   m    i'. 11  in    h.ij.mii-  .ui:l  i It-i-iric  vehicles. 

There  arc  more  than  600  Olher  btlfj   a  ■  ■ 

Hiring  plants  Hi  Toledo;  in  ihc  Maim'  ■ 
Directory,  issued  by  ihe  Toledo  Conum 
there  are  PU  dtSerail  classifications  of  articles 
o  Toledo.  Toledo  is  the  centre  of  the 
:.  rtry  in  the  United  States. 
There  arc  (our  plants  in  Toledo  capitalized  at 
$050,000,    producing    bicycles    and    chitdren'i 


ployed  in  the  industries  uf  Toledo  MOSI  "i 
die  power  used  in  the  factories  is  supplied  by 
do  Railways  and  Light  Compitny  The 
Acme  l'ov.'.i  I'tuninuiy.  n  ■■.' 
of  the  Railways  and  Light  Company,  has  com- 
pleted    the     first     unit     of     an     $8,000,000    plant. 

which  will  be  utilised  to  ( ■  P 

The  Standard  i  lil  Company 

of  Ohio  has  erected  a  $5,000,1100  refinery.     This 

..    ! ;.-  ;i    .i[.,  line  {Bred  to  tlu  rnid-con- 

,  id,  through  which  tiiL-  crude  oil  is 

pumped.    The  $20,000,000  nitraU    planl  Sta«ed 

■  b   vm  in  Toledo  is  to  he 

■uat.      Toledo 

■  of  ii'..  busies)  wholesaling  and  jobbing 

centres  in  the   Middle  West.     The  man]    rait 

lines  make  shipping  easy  to 

riton   nrrrcmndinja  ihc  city.     Post  office 

records      :  ,000    people    can    be 

with   over-night    mail   service.     Large 

manufacturers  in  the   Bast  and  West  maintain 

and    distributing    stations    in 

Toledo. 

Banks. —  There  are  four  national  banks  and 
...    Toledo 

The  capi  ■  hanks  ii  $3^01000, 

and  the    -  Vil  profits  of  these 

..,1  of  the 

■    ist-.iimrions   totals  $4,140,300, 

v.  iib  surplus  and  undivided  profits  of  $2,3fY),(>l 9. 

■  ii  io  these  banks  there  are  eight  huiid- 

,  il  cnpiiiil 
stock  of  i  '        '  ■    hcgiunitij;   of    1918 

the   hark    .1.  ;  .  ■•      i;     T.,\d,>    ;,.  ...  d    the   $100,- 
'      ■■  ■:-;     totaled 

cities  of  ii-  el. i-.-  in  po.t.d  ..mm.  deposits. 
Records  shmv  there  were  2.' '50  individual  de- 
positors and  $1,313,17.1  on  deposit.  The  post- 
office    receipts    in     Toledo    in     1918    totaled 

Municipal    Conditions.— The    slope    from 
i   both    sides   is  gradual,   hut  amply 
'     well 


fully 


shaded,    i 

■     iin,    ■■.,.;,  [i| 


xcellent.  ll 

of  292  miles,  all  rmplying  mm  tfae  l_ 
River  'I  h.  mterwprks  <>Nkm»lly  eml  i 
$1,400/100  and  has  a  capacity  of  7Qf~ 
Ions  daily,  with  3iJ  ndli 
city  is  supplied  with  natural  Rat  |. 
.  northwestern  Ohio,  ■ 
-■•■  J  v.  es]  Virginia ;  and  there  at 
sumers,  the  gas  being  used  only  1 . 
purposes.  The  clcrtri,  , 
plete.  covering  120  mil' 

modating  ..II   - 

disiiiict    iiiicmrhau    electric    roads    i. 

with  freight  and  passenger  stations  ii 

ness  centre,     They  have 

of  track,  connecting  Toledo  with  .. 

her  of  surrounding  cities  and  . 

Cleveland   and    Detroit.     The  dim 

and  petroleum  in   noi  t! 

was   one   of    the   conirlbuiliM    i 


remains  a   potrm    factor      Tin- 
population    caused    Hit     ■  xpaiiMun    of    ttw    I. 
deuce  section   in   Toledo.     In   ihc  west  end  c 
the   ciiy,    whil  irt*.   there  a 

thousands    of    beautiful    In  i 
original    forest    trees.      In    more    recent    yean 

■  ■  ■  ■ 
velopcd  hy  real  Ottawa  Him 

is  one  of  the  most  beautiful  high-claM  resioW 
tial  developments  in   the  country 
homes  have  been   built  in  the  up-riirr  seel"- 
Toledo  has  a  greater  per  ten  I  of  tuxoe-ow 
than  any  city  of  Its   sire  in   the  country. 
working  man   nun,  his   nmdrsi   home  and  ti 
:i   pride  in   his  lawns  and   garden  patch.     /" 
■!n    i' sideiitial  streets  are  well  pared  and  t» 
with  3,160  arc  lamps 

Buildings.— Among    the    notable 
arc  the  courthouse,  in   fi 
broiMC   statue   of    I'resideui    Met 
in    1903;    Museum   ol 
Christian     \ 
tcmnle;  die  Young  Woman's  Chnxu 

( iation   building:    N'  ■ 
Market'    (hi  ■■um.  wl 

,tai    5,000    persons;    handsome    Toledo 
building;  Wi  :  '  Soldiers"  " 

rial    building;    armory    of    the    Ohio    Sam* 
i, n. ,i,l.    the    Public    Llbrarj 

the   Valetimt" 
Theatre,  one  of  ihc  Bne  i 

tcriors   in   ihc   Unib  d  Slates,  and  nuny  main 
■  '■,(  kt, 

Churches    and    Schools.— There    are    '" 
ity,  nearly  all  batu 
Sunday-schools.     Some    of    (he    rooms  dr    " 
to  the  latter  arc  up  to  the  best  modern  * 

■ 
large     libraries     lor     the    t 
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sufficient   to  e 

laid  out.   v  ' 

423   miles   in   length;,   of   which   400   rofli  i 


public    seh" 

■ 
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ar  school  by  the  Notre  Dame  Sisters,  and 
ohn's  College,  an  institution  for  boys  and 
men,  under  the  direction  of  the  Order  of 
Toledo  University  with  an  enrolment 
X)  students  is  maintained  by  the  city, 
are  10  private  schools;  two  large  busi- 
plleges,  one  of  which  has  500  students, 
'useum  of  Art  is  an  organization  for  the 
ement  of  art,  numbering  in  its  member- 
te  most  progressive  citizens.  It  occupies 
ing  built  at  a  dost  of  $1,000,000  and  a  val- 
jallery  of  paintings  and  objects  of  art 
uri  ties.— Among  the  benevolent  and  phil- 
pic  institutions  are  the  Toledo  State  Hos- 
or  the   Insane,  supported  by  the  State. 

>  an  institution  on  the  cottage  plan,  with 
nodations  for  1,700  inmates ;  the  Toledo 
al,  a  large  institution  supported  by  the 
iry  contributions  of  citizens;  Saint  Vin- 
Hospital  and  Saint  Anthony's  Orphans' 

conducted  by  the  Gray  Nuns;  Lutheran 
is*  Home;  Old  Ladies  Home;  a  Roman 
ic  hospital  for  the  aged,  conducted  by  the 
Sisters  of  the  Poor;  Mercy  Hospital; 
yood  Hospital;  Flower  Hospital;  Mater- 
ospital;  the  Country  Children's  Home; 
Dung  Men's  Christian  Association  and 
Woman's  Christian  Association;  the  day 
/,  a  home  for  foundlings,  training  school 
rses  and  a  number  of  private  hospitals, 
ks.— The  park  system  of  Toledo  em 
a  total  of  1,532  acres ;  beginning  at  the 
nits  up  the  river  on  the  west  side  is 
dge  Park,  64  acres,  on  a  bluff  75  feet 
with  an  unrivaled  river  view;  Ottawa 
on  the  western  side  of  the  city,  280 
Willys  Park,  100  acres;  Bay  View 
202  acres,  at  the  point  where  the  river 

>  into  the  bay.  Further  up  the  river  on 
ie  is  Riverside  Park,  63  acres,  fronting 
earn.  On  the  east  side  are  Collins  Park, 
s,  and  Navarre  Park,  62  acres.  Besides 
here  are  44  smaller  parks  and  triangular 

ranging  from  one-eighth  of  an  acre  to 
acres  area.  The  large  parks  are  con- 
by  a  boulevard,  which  is  10  miles  long 

west  side,  150  to  200  feet  wide,  now 
construction,  extending  in  a  semi-circle 
Valbridge  to  Bay  View  parks,  the  most 
necessary  land  being  donated  by  property- 
On  the  east  side  a  similar  semi-circle 
ected  and  partially  completed.  Recrea- 
•iitrcs  and   parks  are  being  increased  in 

-  as  rapidly  as  the  city  budget  permits, 
reation. —  Toledo  offers  all  the  advan- 
>f  a  summer  resort,  because  of  its  prox- 
o  Lake  Krie  and  its  fine  beaches.  Just  45 
s   from  the  heart  of   the  city  is  located 

Beach.  Here  will  be  found  many  com- 
e  summer  homes  along  the  edge  of  Lake 
xtending  for  a  distance  of  several  miles, 
eds  of  Toledo  people  spend  the  summer 
;  at  the  beach,  going  to  and  from  work 
ay.  The  street  car  company  maintains 
hour  service  to  this  resort.  Point  Place 
Ige water,  located  on  the  bay  just  outside 
y  limits,  are  meccas  for  fishermen.  On 
ith  shore  of  Maumee  Bay  will  be  found 
*  View  Beach,  with  many  cozy  summer 
nestled  among  the  groves  which  border 

-  shore.  In  the  city  Walbridge,  Riverside 
iy  View  parks  are  located  on  the  banks 
Maumee  River.    These  arc  easy  of  access 
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and  daily,  during  the  summer  time,  attract  thou- 
sands^  of  people.  Yachting  and  canoeing  are 
favorite  sports  in  Toledo.  The  river  and  bay 
are  dotted  with  small  crafts  of  all  kinds.  More 
than  $5,000,000  has  been  invested  by  the  people 
of  Toledo  in  sailboats,  motorboats,  canoes  and 
cruising  yachts.  There  are  three  yacht  clubs 
and  a  power  boat  club.  Toledo  Yacht  Club 
maintains  one  of  the  finest  buildings  of  its  kind 
in  the  country  at  the  mouth  of  the  Maumee 
River.  This  club  adjoins  Bay  View  Park.  The 
Toledo  Power  Boat  Club  is  situated  on 
the  bay  near  Bay  View  Park.  The  Maumee 
River  Yacht  Club  is  located  at  the  southerly  end 
of  Walbridge  Park.  The  Ottawa  River  Yacht 
Club  has  headquarters  on  Ottawa  River  near 
the  bay.  The  city  maintains  a  municipal  club 
house  at  Riverside  Park.  There  are  many 
other  smaller  club  houses  supported  by  canoe 
clubs,  etc.  In  the  winter  time  ice  boating  and 
skating  are  the  leading  outdoor  sports.  Practi- 
cally all  of  Toledo's  parks  have  public  swim- 
ming pools  and  the  most  modern  playgrounds 
equipped  for  the  children.  In  Ottawa  Park 
there  is  one  of  the  finest  municipal  golf  courses 
in  the  United  States.  Public  tennis  courts  also 
are  maintained  by  the  city.  Fine  golf  courses 
are  maintained  by  the  Inverness  Club,  Country 
Club,  South  Shore  Country  Club  and  the  Syf- 
vania  Golf  Club.  There  is  a  keen  interest  in 
Toledo  in  baseball.  Toledo  supports  a  team  in 
the  American  Association,  and  Swayne  Field, 
the  home  of  the  Toledo  team,  is  one  of  the 
finest  ball  parks  in  the  league.  There  are  many 
semi-professional  teams  which  have  large  fol- 
lowings.  The  city  maintains  ball  diamonds  in 
several  of  its  parks.  Toledo  is  a  Mecca  for 
excursions  during  the  summer  months;  people 
come  for  hundreds  of  miles  to  take  trips  on  the 
water.  Three  passenger  steamship  lines  main- 
tain regular  service  to  Sugar  Island,  Detroit, 
Mackinac,  Put-in-Bay,  Cedar  Point,  Cleveland, 
Buffalo  and  other  points  on  the  Great  Lakes. 

Government. —  Toledo  has  a  simplified 
form  of  the  Federal  form  of  government.  The 
people  elect  the  mayor,  vice-mayor  and  one  ward 
councilman.  All  other  city  officers  are  ap- 
pointed by  the  major,  with  the  exception  of 
the  city  clerk,  who  is  elected  by  council.  All 
city  offices  are  for  a  term  of  two  years.  There 
are  16  wards.  The  vice-mayor  presides  over 
council,  but  has  no  vote  except  in  case  of  a 
tie.  The  mayor's  cabinet,  appointed  by  him, 
consists  of  the  heads  of  various  city  depart- 
ments; these  are  a  director  of  law,  director  of 
public  service,  director  of  public  safety,  director 
of  public  welfare,  director  of  finance. 

History. —  The  Maumee  River  was  one  of 
the  most  important  routes  for  travel  by  the 
Indians  and  the  white  traders.  Going  by  canoe 
to  a  point  near  Fort  Wayne,  Ind.,  a  portage  of 
a  few  miles  enabled  them  to  reach  the  Head- 
waters of  the  Wabash,  which  they  followed  to 
the  Ohio  and  thence  to  the  Mississippi.  An- 
other important  route  was  up  the  Maumee  and 
the  Auglaize,  a  southern  tributary,  thence  by 
portage  to  the  headwaters  of  the  Great  Miami, 
which  reaches  the  Ohio  just  below  Cincinnati. 
An  important  Indian  trail  also  crossed  the  river 
at  the  rapids  above  the  city,  by  which  hunting 
parties  went  to  Kentucky.  A  few  French  Can- 
adian hunters  and  trappers  settled,  in  the  18th 
century,  at  points  within  the  present  site  of 
Toledo;  but  there  is  no  reliable  account  of  the 
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earliest  sporadic  settlement  of  Americans  on 
the  city  plat.  In  180?  a  treaty  was  made  be- 
tween the  United  States  and  the  Indians,  at  a 
stockade,  named  Fort  Xccc«ity.  which  stood 
on  a  high  clay  Muff  at  the  junction  of  Swan 
Creek  and  the  Maumee.  By  this  the  red  men 
yielded  title  to  the  "Fire  Lands,"  granted  to  the 
citizens  of  Ciroton  and  New  London,  Conn.,  in 
recompense  for  the  burning  of  these  towns  by 
the  British  in  the  Revolution.  In  1817  a  com- 
pany of  speculators  laid  out  a  town  at  the 
mouth  of  Swan  Creek,  called  Port  Lawrence. 
Very  few  scttkrs  came,  however,  and  the  ham- 
let languished.  In  1832  another  settlement, 
named  Vistula,  was  begun  by  Major  Stickney, 
for  many  years  Indian  agent,  a  mile  further 
down  the  river,  at  the  foot  of  what  is  now 
Lagrange  street.  This  spurred  the  owners  of 
the  land  at  Port  Lawrence  to  new  efforts,  and  a 
brisk  rivalry  sprang  up  between  the  two  villages. 
The  two  were  wisely  consolidated  in  1833.  A 
public  meeting  of  the  citizens  of  both  was  held 
to  determine  the  name  of  the  united  town ;  and, 
at  the  suggestion  of  Willard  J.  Daniels,  the 
name  of  Toledo  was  adopted.  He  had  been 
reading  a  history  of  Spain,  and  urged  the  name 
of  the  old  Moorish  capital  for  the  reasons  that 
there  was  no  town  of  that  name  in  America, 
that  it  has  a  pleasant  sound  and  is  easily  pro- 
nounced. Toledo  was  incorporated  as  a  city  in 
1846. 

The  town  had  slow  growth  until  the  opening 
of  the  Wabash  and  Eric  Canal,  from  Toledo  to 
the  fertile  Wabash  Valley  in  Indiana,  in  1843, 
and  of  the  branch  from  Defiance  south  to  Cin- 
cinnati, called  the  Miami  and  Kric  Canal,  which 
was  opened  to  traffic  in  1845.  In  1846  these 
two  canals  brought  to  Toledo  products  valued 
at  $3,(KX),(KX),  while  those  going  frorn  Toledo 
to  points  on  both  aggregated  nearly  $5,000,000. 
The  first  railroad  to  reach  Toledo  was  called 
the  trie  and  Kalamazoo,  which  was  opened 
from  Toledo  to  Adrian,  Mich.,  in  1S36,  the  cars 
being  drawn  by  horses.  The  next  year  a  loco- 
motive was  put  on  the  line,  and  a  contract  for 
carrying  the  mails  was  obtained  from  the  gov- 
ern men  t.  The  road  was  sold  by  the  sheriff  in 
1842,  and  its  line  is  now, part  of  the  great  Xcw 
York  Central  system. 

Population. —  The  population  (1840)  was 
1,222;  (I860)  13,768:  (18S0)  50,137;  (1W0) 
131,822;  (1910)   168.497;  (1918)  ist.  262,000. 

Ray m on ii  T.  Skinner, 
Toledo  Commerce  Club. 

TOLEDO  (Sp.  to-la'tho),  Philippines, 
pueblo,  province  of  ("elm,  on  the  west  coast.  35 
miles  west  of  the  pueblo  of  Ccbu.  Petroleum 
and  natural  ea>  are  reported  in  the  vicinity. 
Pop.  about  13,500. 

TOLEDO,  Spain,  in  Xew  Castile,  capital 
of  a  province  of  the  same  name,  on  the  Tagus, 
45  mile>  southwest  of  Madrid.  It  is  the  archic- 
pi.scopal  >ee  of  the  primate  of  Spain.     The  city 

is  w.illeil  and  ocvupii  s  an  ;i(v!i\i;y.  ainund 
uhirh  ri>e  lofty  mountains.  The  city  i>  built 
.-oiiip.ii'tly,  bouses  crowded,  streets  sleep,  wind- 
ing and  narrow.  The  chief  points  of  interest 
an-  the  Alca/ar  (1551).  once  including  fortress 
and  pal.ue,  which  oci  upii>  a  central  and  hurh 
point  of  'he  town;  the  unat  (inthir  cathedral 
»  1227- 14**3  >.  a  mu.-t  imposing  rdihVe  it"  great 
.iiih  ■ei-'ui.il  nil-!  it.  whii'h  has  set  n  many  vicis- 
"itiitle^  li'.;'  la  *.a:i:"  sotiu   titie  seined  ','l.is-  and  a 


choir  of  marvelous  beau: v.      The  Jarre        i 
of    Zocodoven    is    the    fashionable   pr-ta 
and  thoroughly  Moorish  in  character.    Ht.t » 
heretics  were  burned  and   the  ba!?-nzfcu 
place.    There  are  besides  a  theological 
monastery,  several  palaces  and  hospi 
manufactures    comprise     the     famou?    »< 
sword-blades,  small-arms,  church  on 
vestments,   silk,   wool   and   cotton   Ua^ 
confections.    Toledo  was  the  ancient 
all  Spain  and  important   in  the  ci       *■» 
torv.     It   was  taken  by  the   Romaiu  HI  m 
and    subsequently    was-  occupied    in 
Goths,  Moors  and  Castilian  monar         u  • 
also   the  seat  of  the  Inquisition    \s».V 
town  is  now  sadly  decadent.     T       Ale 
often  damaged  by  fire,  has  been  ■•         •■>  - 
considerable  expense.     Pop.  about  **  i 

province  has  an  area  of  5,919  square 
a   population   about   458.071.      Consuu  v*»< 
A.  F.,  'Toledo:  an  Historical  and  Describe 
Account*  (Xcw  York  1910). 

TOLEDO      NEWSBOYS'      J 
TION,    The,    was    organized    1892.   « 

founder,  John  £.  Gunckel   (q.v.).  as  ar 
Mr.  Gunckel  remained  president  of 
ciation  until  his  death  in    1915.     Thiu 
untiring  efforts  the  association  had  a 
growth  and  was  the  means  of  recLum 
heretofore  neglected  boy  and  girl  and 
ing  their  lives,  making"  them  useful  aw* 
stantial   citizens,  capable   of   carrvi       on  t 
furthering  the  plans  of  the 
which,  like  all  cities,  must  be  ^  m  • 

generation.     To-day  former  ircv  i  Oi 

association   are  filling  and   in   ma       u 
managing  the  great  business  rwse*  %,. 

city.    Following  his  death,  \U.  j.  D.  Rofco» 
one  of  Toledo's  greatest  philanthi  .  1 

its   president,    and   again    the  a**  ■ 

placed  on   a   solid   foundation.     N« 
history  of  the  association  has  it  enjoy  «**  j 
prosperity.     The  association  as  in  the  ; 
loyally  supported  by  the  philanthropic  people 
the  city,  and  every  advantage  is  offered  the  b 
of  the  street  to  become  a  useful  and  honoi 
citizen.    The  boys  are  constantly  warned  of 
evils  and  dangers  that  beset   them  and 
to  refrain  from  gambling,  stealing,  lying.  >. 
ing,   smoking   cigarettes,  drinking  intoxk* 
liquors,  going  into  saloons  or  associating  ir  -■ 
company.     A  fine  brick  building  built  in 
costing  $110,000,  dedicated  to  the  newsboy* 
Toledo,  furnishes  them  one  of  the  finest  aw 
toriiim*  in  the  city  together  with  a  spaciou! 
well -equipped     gymnasium     and     cadet    r» 
swimming  pool  of  large  capacity,  fine  libr« 
playrooms,  furnished  kitchen  and  dining-roa 
lobbies  and  special  rooms  for  band  and  orch 
practice,  where  the  association  maintains  *  - 
piece  band  and  14-picce  orchestra.     The  an 
rial  ion  now  has  a  membership  of  11,500     Sa 
day  afternoon  entertainments,  a  special  te 
of  the  association,  from  1  October  to  31  lb 
uiven  by  the  schools,  churches  and  differ 
LMiii/atiuns  of  the  citv,  are  highly  appr^ 
bv  the  boys.     Each  Sundav  the  auditor 
filled    to    its    capacity.      The    association 
mai mains  a  court  of  investigation,  where  e 
boys   are   required   to  account    for  miscoouH 
An  employment  bureau  within   the  assoc 
piows   a    valuable   asset  and   many   boy*  - 
plact  il  in  responsible  positions,  later  to  becd 
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or  managers.  The  boys  are  en- 
1   to  return   all    found  articles  to   the 

Articles  of  more  than  $50,000  have 
turned  to  their  rightful  owners,  for 
le  finder  receives  an  ^honor®  badge, 
ir  the  entire  association  is  tendered  an 
or  better  known  aField  day,9  which 
ils  to  add  a  bright  page  to  the  history 
ewsboy. 

EDO  WAR,  The,  a  name  popularly 

the  contest  over  the  division  line  be- 
[ichigan  on  the  north  and  Indiana  and 

the  south.  It  arose  out  of  an  error  in 
tion  of  the  southern  point  of  Lake 
l.  In  1805  the  Territory  of  Michigan 
inized  in  conformity  with  the  Ordinance 

which  provided  that  the  line  between 
diana  and  Illinois  on  the  south,  and  the 

on  the  north,  should  be  aan  east  and 
e  running  through  the  southern  point 
Michigan.®    This  was  set  down  on  the* 

the  times  42°  32'  N.,  but  when  Michi- 

organized  it  was  found  that  the  true 
ugh  the  southern  point  of  Lake  Michi- 
65  miles  to  the  south,  or  41  °  IT  19"  N., 
more  southerly  line  was  adopted.  But 
tdiana  and  Illinois  were  organized  as 
lie  northern  line  was  adopted,  and  there 
>  left  a  belt  65  miles  broad  claimed  by 
ctions.  Congress  ordered  a  survey, 
as  completed  in  1817,  establishing  the 

line,  near  the  northern  one.  But  the 
f  Michigan  protested  vehemently,  as  the 
Toledo  was  in  the  disputed  belt.  In 
o  by  act  of  legislature  organized  town- 

this  territory,  which  had  long  been 
le  control  of  Michigan.  Then  both 
i  and  Ohio  appealed  to  President  Jack- 
got  no  relief.  The  governor  of  Ohio 
it  the  militia,  the  governor  of  Michigan 
wise  and  occupied  Toledo.  When  it 
is  if  a  conflict  could  no  longer  be  pre- 
le  matter  was  settled  by  the  admission 
gan  to  the  Union  as  a  State  upon  con- 
;  her  acceptance  of  the  "Harris®  line, 
lg  her  in  recompense  the  northern  part 
uninsula  of  Wisconsin.  Great  deposits 
r  and  iron  being  found  in  this  penin- 
ichigan  accepted  the  conditions  and 
:he  Union  as  a  State  26  Jan.  1837.  See 
States,  the  Wars  of  the, 

ERATION,  a  word  meaning  in  its 
;ense  forebearancc  without  approval,  as 

state  has  an  established  church,  but 
lurches    arc    tolerated  —  that    is,    their 

are  permitted  to  worship  in  their  own 
hout  interference  on  the  part  of  the 
n  this  meaning  toleration  is  different 
t  system  of  voluntary  support  of  all 

without  a  state  religion.  It  was  much 
America,  however,  in  a  narrower,  or 
a  broader,  sense,  during  the  struggle  to 
nd  to  the  compulsory  support  of  Con- 
lal  churches  by  the  taxpayers  in  ccr- 
v  England  States,  espcciallv  Connecti- 
leration  is  now  universal  in  civilized 
,  so  far  as  permission  to  worship  is 
d,  but  some  restriction  still  exists  as  to 
ng  by  Roman  Catholics  in  Sweden,  and 
a  certain  degree  of  intolerance  toward 
its  in  some  South  American  republics. 
•,  however,  in  any  country  pretending 


to  civilization  is  persecution  on  account  of  re- 
ligious belief  permitted  by  law. 

In  all  ages  enlightened  minds  have  favored 
toleration.  It  was  the  rule  among  the  ancient 
Greeks,  and  also  among  the  Romans,  until  re- 
ligion became  so  identified  with  state  affairs 
that  refusal  to  accept  the  state  religion  was 
treason  to  the  government.  Toleration  was  un- 
known in  practice  during  the  Middle  Ages,  al- 
though it  had  earnest  advocates  among  Chris- 
tians, Mohammedans  and  pagans.  In  modern 
times  toleration  has  been  a  growth  of  the  past 
three  centuries.  As  late  as  the  early  part  of 
the  last  century  men  were  imprisoned  in  New 
England  for  refusing  to  pay  taxes  for  mainte- 
nance of  the  local  church.  England  removed 
Roman  Catholic  disabilities  in  1829,  but  did  not 
admit  Jews  to  Parliament  until  1858.  In  a  le^al 
sense  toleration  is  now  coextensive  with  civili- 
zation and  semi-civilization,  but  education  only 
can  make  it  effective  by  causing  a  fraternal 
and  tolerant  spirit  to  take  the  place  of  intoler- 
ance and  fanaticism,  wherever  the  latter  pre- 
vail. 

TOLERATION  ACT,  a  statute  of  Wil- 
liam and  Mary,  under  which  freedom  of  wor- 
ship was  granted  to  Protestant  dissenters  from 
the  Church  of  England,  provided  they  made  a 
declaration  against  transsubstantiation  and  took 
the  oaths  of  allegiance  and  supremacy.  See 
Toleration. 

TOLIMA,  td-le'ma.  Colombia,  a  volcano 
rising  from  the  central  cordillera  of  the  Co- 
lombian Andes  to  a  height  of  18,320  feet. 

TOLL,  Eduard,  Baron  von,  Russian  ex- 
plorer: b.  1850;  d.  1902.  In  1885  he  began  to 
explore  the  Post-Tertiary  fauna  of  the  J  ana 
region,  and  in  1893  found  the  body  of  a  mam- 
moth in  the  ice  near  the  delta  of  the  Jana. 
Later  he  commanded  the  Sarja  expedition 
which  wintered  on  the  west  coast  of  Kotelnoi 
Island  (1901-p2)  and  discovered  large  deposits 
of  Post-Tertiary  fauna,  including  mammoths, 
reindeer,  etc.,  in  the  great  ice-cliffs  there.  With 
F.  G.  Seeberg  he  started  south  in  November 
1902,  and  perished  on  Bennett  Island,  where 
their,  records  were  found  by  Kolchek  a  year 
later.  Consult  Toll,  Emma,  (Die  Russiche 
Polarfahrt  der  Sarja>    (Berlin   1909). 

TOLL,  a  tax  paid  or  a  duty  imposed  for  a 
privilege  granted,  such  as  the  payment  claimed 
by  owners  of  a  port  of  entry  for  the  privilege 
of  landing  or  shipping  goods;  the  fee  exacted 
by  those  who  erect  or  maintain  a  bridge  for  the 
privilege  of  passing  over  the  same;  a  portion 
of  grain  retained  by  the  miller  as  his  compensa- 
tion for  milling ;  a  charge  made  by  the  owners 
of  a  fair  or  exhibition  for  the  privilege  of  ex- 
hibiting or  selling  goods;  a  compensation  for 
services,  especially  for  transportation,  as  canal 
or  railway  toll.  In  the  United  States  tolls,  as 
applied  to  bridges  and  highways,  are  a  subject 
for  State  legislation,  while  those  applying  to 
rivers  and  harbors  are  usually  in  the  province 
of  Congressional  action.  Tolls  were  at  one 
time  of  international  importance,  since  they 
were  exacted  on  certain  straits  and  tidal  rivers 
by  virtue  of  the  sovereignty  of  a  particular 
state,  such  as  the  Scheldt  tolls  and  sound  dues 
levied  by  Denmark.  The  tendency  in  the  United 
States  is  to  abolish  tolls,  and  most  bridges  and 
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highways   are   now    free   to   the   public.     Sec 
Taxation. 

TOLMAN,  Herbert  dishing,  American 
Greek  scholar:  b.  South  Scituatc,  Mass.,  4 
Nov.  1865.  He  was  graduated  at  Yale  and 
studied  at  the  universities  of  Berlin  and  Munich. 
He  received  his  Ph.D.,  from  Yale  and  was 
honored  with  the  decree  of  D.I).,  from  Peabody 
College  and  S.T.I).,  Hohart  College,  and  LL.D.f 
University  of  Nashville.  From  1894  he  was 
head  of  the  Greek  department  of  Vanderbilt 
University  and  is  the  author  of  several  works 
on  classical  and  philological  subjects.  His 
*  Ancient  Persian  Lexicon  and  Texts *  and  An- 
cient Persian  Language  and  Cuneiform  Supple- 
ment1 were  adopted  immediately  after  publi- 
cation by  the  universities  of  Germany  and  were 
recognized  by  foreign  philological  reviews  as 
superseding  what  had  yet  been  done  in  that 
line  of  research,  while  the  American  Journal 
of  Philology  and  the  New  York  Nation  spoke 
of  the  author  a>  the  leading  American  author- 
ity in  the  field  of  ancient  Persian  language.  He 
was  the  first  to  identify  positively  the  hitherto 
unknown  season  of  the  Persian  month,  Gar- 
mapada,  with  June-July,  an  identification  of 
great  value  to  historians  in  fixing  accurately 
several  important  dates.  Dr.  Tolman  was 
elected  president  of  Hobart  College  in  1913, 
but  declined.  In  1915  he  was  appointed  dean 
of  the  College  of  Arts  and  Science  of  Vander- 
bilt University. 

TOLMAN,  William  Howe,  American 
safety  engineer:  b.  Pawtucket,  R.  I.,  2  June 
1861.  In  1882  he  was  graduated  at  Brown  Uni- 
versity and  from  1894  to  1898  was  general 
agent  of  the  New  York  Association  for  Im- 
proving the  Condition  of  the  Poor.  He  also 
served  as  secretary  of  the  New  York  commis- 
sion on  public  baths  and  of  the  improved 
housing  council  of  the  same  city.  He  is 
founder  and  from  1908  to  1916  was  director  of 
the  American  Museum  of  Safety.  He  has  taken 
part  in  several  international  housing  congresses 
and  is  member  of  several  societies  for  social 
betterment,  both  American  and  foreign.  Dr. 
Tolman  is  the  author  of  ' History  of  Higher 
Education  in  Rhode  Island'  (1891);  *  Munic- 
ipal Reform  Movements  in  the  United  States1 
(1894);  <  Handbook  of  Sociological  Reference 
for  New  York  City1  (1894);  <  Report  on  Pub- 
lic Baths  and  Comfort  Stations*  (1897);  <Thc 
Better  New  York*  (YX\b)  ;  i Social  Engineer- 
ing* (1909)  ;  < Hygiene  for  the  Worker*  (1912)  ; 
'Safety*  (1913);  also  'Industrial  Betterment,* 
a  monograph  prepared  for  the  United  States 
Section  of  Social  Kconomy,  Paris  Exposition 
of   1(HX),  and  variou>   review   articles. 

TOLOWA,  t61\V-\va,  originally  the  name 
of  a  village,  but  extended  to  designate  a  tribe 
of  the  Athapascan  >tock  of  North  American 
Indians  occupying  the  coast  of  California  from 
a  point  a  few  miles  north  of  the  mouth  of 
Klamath  River  northward  to  a  short  distance 
beyond  the  boundary  of  Oregon  ami  the  valley 
of  Smith  River.  They  were  noted  liaskctmakers 
and  subsisted  largely  on  salmon  and  other  fish. 
In  1802  they  were  placed  on  a  reservation,  which 
was  abandoned  six  vears  later,  since  which 
time    they    dwindled    and    largely    disappeared. 

TOLSTOY,    Coi'nt    Lyof    Nikolaievitch, 

Ru^>ian     nowliM     and     .social     reformer:    b. 


Yasnaya  Polyana,  government  of  Ti      9 
1828;   d.  Astapova,  20  Nov.    1910.    l.« 
languages  and  law  at  the  University  ol  ■ 
In  1851  he  went  to  the  Caucasus  dtst 
ensign  of  artillery  and  he  served 
of   Sevastopol  during  the   Crimc^i 
this   period  of  his   career  belt 
literary  works,  among  them  tht  __ 
cal     *  Childhood,    Boyhood    and    \« 
brilliant  descriptions  of  the  Crime?*1 
entitled    'Sevastopol  in    December       m.- 
vastopol  in  May  1855*  and  (Sevs      «J 
gust  1855 *  and  <The  Invasion.9     Ae 


army  on  the  conclusion  of  the  war         « 
Saint  Petersburg,  where  he  made  • 
ance    of    Turgenev    fq.v.)    and    Oiue*   ■ 
guished  Russians  ana  soon  after  he 
cThc   Snowstorm*   and    'Two   Huss--- 
first    foreign   journey  was   made   in 
marks  an  epoch  in  his  spiritual  histi 
his   return  he   retired   to  his   estate        i 
simpler  life.    He  was  greatly  inter 
condition  of  the  peasantry  and  foil 
village  school  on  his  property,   for 
prepared  reading  and  other  textbook- 
At  the  end  of  two  years,  however, 
was  closed,  t>oth  on  account  of  oj 
the  government  inspectors  and  also 
interest  among  the  masters  and  pi 
when  he  asked  permission  to  reope-- 
the   government    flatly    refused,      r 
Happiness*  was  issued  in  1859 and  «« 
lowed  by  'Three  Deaths*  (1859),  «Po 
(1860)    and   others.    In    1862   he   nu. 
daughter  of  a  Moscow  physician.  The  nex»j 
of  his  life  saw  the  production  of  the  two • 
upon    which    his    literary    reputation    < 
rests,  'War  and  Peace>  (1865-68),  A 
Napoleon's    invasion    of    Russia,    ; 
Karcnina*   (1877),  a  powerfully  reaj 
of  human  passion  and  its  effects.    Um 
the  completion  of  the  latter  novel  T< 
gan  to  develop  his  characteristic  view^ 
ligion    and    its   application    to    indivii 
social  life.    He  believes  that  the  Se 
Mount  literally  interpreted  is  the 
of  the  Christian  life  and  he  lays  bpci 
on  the  precept,  'Resist  not  eviL0    K» 
has  much  in  common  with  the  ; 
munism  of  his   fellow-countrymku,, «% 
but  its  peculiar  religious  basis  gives  it  « 
character.   In  1901  he  was  formally      i 
cated  by  the  Holy  Synod  of  the 
thodox  Church  and  in  a  reply  to 
excommunication    he     clearly     en^- 
religious  and  theological  views.    1 
the    denial    of    the   Trinity,    of 
Jesus  and  his  vicarious  atonement,  wf 
conceptions  of  the  future  world,  of  t 
of  sacramcntalism  and  similar  dogma* 
substantially   identical    with    those   of 
spiritual   Unitarianism.    Among  the  i 
his   latest   period,   in   which   his   i 
social  views  are  more  or  less  CX|N# 
the  following:  (\Vhat  the  People  Live 
land   1880);    'What   to   Do*    (E      » 
*Mv  Confession*;  'My  Religion1,    " 
of  Joan  I  hitch  >  (1886);  <  Where  Low. 
God  is  Also* ;  (The  Kingdom  of  God 
You4;      <The      Kreutzer      Son;      * 
'Work  while  ye  have  the  L      n*  < 
18<>0)(  a   talc  of   the  early   C. 
Power  of   Darkness,*   a   dr 
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?htcnment)   (1891),  a  satirical  comedy; 

and  Servant } ;  ( Politics  and  Religion ) ; 
ism  and  Christianity >  (1894),  on  the 
Russian   alliance,  and   (What  is  Art?) 

<  Resurrection  >  (1900)  is  a  powerful 
f  the  same  type  as  (Anna  Karenina.* 
are  American  translations  by  Dole, 
d  and  others  (22  vols.,  New  York  1902), 
Leo  Wiener  (24  vols.,  Boston  1904-05). 

gave  up  all  privileges  of  rank  in  order 

a  life  of  labor  and  asceticism  and  dur- 

jreat  Russian  famine  he  found  abundant 

nity  for  carrying  out  his  gospel  of  social 

(See    Anna    Kar£nina;    War    and 

Consult  De  Vogue,  <Le  Roman  Russe* 

Dupuy,  C.  E.,  ( Great  Masters  of  Rus- 
terature*  (New  York  1886)  ;  Garnett, 
ce,  <Tolstoy:  His  Life  and  Writings> 
n  1914)  ;  Howells,  W.  D.,  <My  Literary 
s>  (New  York  1895)  ;  Lloyd,  J.  A.  T., 
lussian  Reformers:  Ivan  Turgenev  and 
)lstoy>  (ib.  1911);  Lowenfeld,  <Lco 
(1892);    Maude,    A.,    <The    Life    of 

>  (2  vols.,  New  York  1910;  4th  ed., 
Merezhkovsky,  D.  S.,  ( Tolstoy  as  Man 
:ist>  (ib.  1902)  ;  Rolland,  R.,  <Tolstoy> 
1)  ;  Tolstoy,  I.  L.,   ( Reminiscences  of 

>  (ib.  1914) ;  Turner,  < Count  Tolstoy 
elist   and  Thinker >    (1888). 

-/TECS,  tol'teks  or  tol-taks',  an  Indian 
tid  to  have  occupied  portions  of  the 
i  plateau  previous  to  the  advent  of  the 

Little  is  known  of  the  race  and  that 
ly  through  Aztec  traditions  and  picture 

They  are  supposed  to  have  come  from 
th  and  to  have  been  supreme  in  their 
j  from  the  7th  to  the  11th  century. 
rincipal  city  was  Tolan,  where  they  set- 
Hit  661  a.d.  from  which  they  got  the 
oltec.  Lists  of  their  kings  or  chiefs  are 
-  but  these  are  considered  untrust- 
by  antiquaries.  The  hero-god  Quetzal- 
is  supposed  to  have  lived  in  their  cities 
their  overthrow,  which  came  in  1013, 
ley  were  driven  south  by  savage  tribes, 
ecords  tell  no  more  of  the  Toltecs,  but 
e  fact  that  the  Quiches  and  other  tribes 
le  north  are  known  to  have  settled  in 
ila  about  this  time,  the  inference  is 
hat  they  were  banished  Toltecs. 

.fUCA,  to-look'ka,  Mexico,  capital  of 
e   of    Mexico,   36   miles   southwest   of 

City,  on  a  division  of  the  National 
,  8,761  feet  above  sea^-level.  Three 
•ailways  —  the    Mexican    National,    the 

and  San  Juan  and  the  Toluca  and 
d,  all  narrow  gauge,  supply  transporta- 
ilities  and  there  is  a  well-equipped  street 

The  city  is  situated  in  the  beautiful 
f  Toluca,  just  over  the  mountain  range 
:orms   the   western   background   of   the 

capital.    This  valley,  which  lies  at  the 

the  Toluca  Mountain,  is  one  of  the 
tably  productive  and  beautiful  spots  of 
ublic.  The  city  was  founded  by  the 
nca  Indians  and  was  advanced  to  the 
1  rank  of  city  in  1677.  The  industries 
a  brewerv,  large  flour-mill,  glass-bottle 

two  packing-houses  and  several  mod- 
ameries.  There  is  a  local  bank  —  the 
f  the  State  of  Mexico  —  a  branch  of 
ional  Bank  and  an  agency  of  the  Bank 
Ion  and  Mexico.   The  city  is  well  paved 


and  provided  with  beautiful  plazas,  one  of 
which  contains  a  monument  in  honor  •  of  the 
patriot  priest,  Hidalgo,  dedicated  in  1900.  In 
another  plaza  is  a  life-size  figure  in  bronze^  of 
Morelos,  while  in  still  another  is  an  imposing 
monument  to  Columbus.  A  museum  supported 
by  the  state  occupies  a  spacious  building  and 
the  State  Library,  containing  some  11,000  vol- 
umes, is  located  in  the  immediate  vicinity.  The 
principal  buildings  are  the  palace  of  the  state 
government,  the  municipal  palace,  the  Scientific 
and  Literary  Institute,  civil  hospital,  School  of 
Trades  and  Arts.    Pop.  33,000. 

TOLUENE,  methyl  benzene,  GH.CH,,  is 
an  aromatic  hydrocarbon  present  in  American 
petroleum,  in  wood-tar  and  in  coal-tar.  Upon 
distillation  coal-tar  yields  a  fraction  known  as 
light  oil,  boiling  at  100M200  C  The  toluene 
of  commerce  has  been  obtained  from  this  frac- 
tion. Toluene  has  also  been  prepared  (1)  by 
the  dry  distillation  of  tolu  balsam;  (2)  by 
heating  brombenzene  with  methyl  iodide  and 
metallic  sodium  (Fittig  Synthesis) ;  (3)  by 
treating  benzene  with  methyl  halide  and  dry 
aluminum  chloride  (Friedel-Craft  Synthesis) ; 
(4)   by  heating  toluic  acid  with  lime. 

The  enormous  demand  for  toluene  created 
by  the  European  War,  made  it  the  subject  of  a 
number  of  patents.  According  to  Fr.  P.  479, 
295,  the  compound  is  made  by  passing  hydro- 
chloric acid  into  boiling  methyl  alcohol  in  the 
presence  of  dehydrated  zinc  chloride  and  con- 
ducting the  methyl  chloride  produced  into  a 
mixture  of  benzene  and  dry  aluminum  chloride. 
Other  patentees  claim  to  have  obtained  toluene 
from  gas-tar  naphtha  by  distilling  under  press- 
ure at  130°-240°  C.  (U.  S.  1,225,237)  ;  or,  from 
gas-drip  naphtha,  by  passing  it  with  steam  and 
water-gas  through  checkerwork  heated  to  about 
800°  C.  (U.  S.  1,230,087).  To  these  may  be 
added  the  widely-advertised  'cracking*  process, 
according  to  which  toluene  and  benzene  have 
been  obtained  by  heating  oils,  containing  ali- 
phatic or  aromatic  hydrocarbons,  at  prescribed 
temperatures  and  pressures.  The  process  has 
been  tried  on  a  large  scale,  but  its  success  as 
a  commercial  enterprise  has  been  seriously  ques- 
tioned. Of  much  greater  importance  are  the 
improvements  inaugurated  for  the  extraction  of 
the  maximum  amount  of  toluene  from  coke- 
oven  or  city  gas  supplies.  It  has  been  known 
for  some  time  that  only  a  small  fraction  of  the 
toluene  obtained  from  the  by-products  coke- 
ovens  is  recovered  for  commercial  purposes, 
the  greater  proportion  finding  its  way  into  city 
gas  during  the  process  of  distillation.  Toluene 
recovery  plants  have,  therefore,  been  installed 
in  all  parts  of  the  United  States  with  the  object 
of  stripping  illuminating  gas  of  this  material. 
As  a  result  of  this  measure  the  toluene  output 
for  1918  has  probably  exceeded  20,000,000  gal- 
lons. The  maximum  output  for  1912-13  was 
not  over  500,000  gallons. 

Toluene  is  a  colorless  liquid  with  a  boiling 
point  of  110°  C.  and  a  specific  gravity  of  0.872 
at  15°  C.  It  is  an  excellent  solvent  for  many 
organic  compounds.  With  a  side-chain  that 
readily  responds  to  a  number  of  reagents  and 
with  a  nucleus  that  can  be  nitrated,  sulphonated. 
halogenated  or  reduced,  toluene  is  capable  of 
forming  a  large  number  of  derivatives  which 
are  either  useful  commercial  products  or  in- 
termediates for  the  manufacture  of  explosives, 
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synthetic  dyes,  perfumes,  drugs,  substitutes  for 
sugar  and  poisons  used  in  chemical  warfare. 
Trinitrotoluene,  saccharin,  indigo-blue,  brora- 
bcnzyl  cyanide,  benzyl  chloride,  hcnzotrichloridc, 
benzoic  acid,  nitrobenzaldehyde,  toluidine,  are 
some  of  the  more  important  derivatives  of 
this  hydrocarbon. 

V.  S.  Badasinian, 
Lehigh  University. 

TOLUIDINE,  C«H«^£2|    exists  like  all 

disubstitution  products  of  benzene  in  the  ortho, 
nieta  and  para  modifications.  When  toluene 
is  treated  with  nitric  acid,  a  mixture  of  ortho- 
and  para-nitrotolucncs  is  obtained.  The  reduc- 
tion of  this  mixture  yields  the  corresponding 
ortho-  and  para-toluidincs.  These  are  sepa- 
rated by  strongly  cooling  the  product,  when 
the  ortho  compound  remains  as  an  oil,  while 
the  para  compound  solidifies  and  may  be  re- 
moved by  filtration.  Or,  the  mixed  toluidines 
arc  treated  with  a  quantity  of  sulphuric  acid 
insufficient  to  effect  complete  neutralization; 
the  ortho  compound  is  now  removed  by  dis- 
tillation, while  the  para  compound  remains  be- 
hind as  a  sulphate.  It  has  also  been  noted  that 
the  oxalate  of  para-toluidinc  and  its  phosphate 
are  much  less  soluble  than  the  corresponding 
derivatives  of  the  ortho  compound.  Upon  these 
properties  arc  based  a  number  of  methods  for 
the  separation  of  the  two  modifications.  On 
account  of  the  high  cost  of  manufacture,  mcta- 
toluidinc  is  used  to  a  limited  extent  only.  It 
has  been  obtained  by  the  reduction  of  meta- 
nitrobenzal  chloride.  Mcta-toluidinc  may  be 
readily  obtained  from  meta-nitro toluene,  but 
the  latter  can  only  be  prepared  on  a  commercial 
scale  by  indirect  methods. 

Ortho-toluidinc  is  an  oily  liquid.  It  boils  at 
1Q7°-19Q°  C.  and  has  a  specific  gravity  of  1.102 
at  4°  C.  Meta-toltiidine  is  also  an  oily  liquid 
with  a  boiling  point  of  203°  C.  and  a  specific 
gravity  of  1.0041  at  4°  C.  Para-toluidine  is  a 
solid  which  crystallizes  in  leaflets.  It  melts  at 
43°-45°  C.  and  boils  at   190°  C. 

Ortho-  and  para-toluidincs  are  important  in- 
termediates in  the  dye  industry.  After  diazoti- 
zation  they  may  l>e  coupled  with  G  Acid  to 
form  Ponceau  G.  with  R  Acid  to  produce  Pon- 
ceau RT,  with  hcta-naphthol  sulphonic  acid  5" 
to  form  Orange  GT,  and  with  dioxy-naphtha- 
lene  sulphonic  acid  .9  to  yield  Azofuchsine  B. 
Magenta  is  an  oxidation  product  of  a  mixture 
of  toluidines  and  aniline ;  Primuline  is  a  fusion 
and  sulphotiatimi  product  of  pera-tolmdinc  and 
sulphur:  Mauveine,  Safranine.  Chloramine  Yel- 
low, Cochenille  Scarlet  2R.  Spirit  Yellow  R. 
etc.,  arc  obtained  from  toluidines.  Simple  deriv- 
atives of  toluidines  have  also  betn  used  for 
the  manufacture  of  certain  pigments;  thus 
diazotized  nitro-iohiidines  have  been  coupled 
with  beta-naphthol  producing  Orange  A*.  Fast 
Red  ///..  I.ithol  and  Fast  Scarlet  R. 

V.  S.  Raiiasinian, 
Lrh  iff  h   Un  ix  •«  •  rsity. 

TOM.  known  as  BLIND  TOM.  Sec  Blind 
Tom  . 

TOM,  Asia,  a  river  in  southern  Sihi-ria.  in 
thf  governmi-nt  of  Tom^k,  rising  in  the 
Abakanic  Mountains  and  after  a  course  of  450 
miks  rlowing  northward  into  the  Obi.  It  be- 
gins  to  be   na\igal>le  at   Kusne/k. 


TOM    BROWN'S    SCHOOL    DAYS,  a 

story  depicting  English  public-school  life,  nrh- 
ten  by  Thomas  Hughes  and  published  in  WS7, 
when  the  author  was  a  young  barrister  of  thru* 
and-thirty.  It  leaped  at  once  inio  a  detent! 
popularity  it  has  never  lost.  Tom  is  a  lypnl 
middle-class  lad,  with  the  distinctive  Break 
virtues  of  pluck,  honesty  and  the  love  of  far 
play. 

TOM    JONES.      <The    History    of  Too 

Jones,  a  Foundling, >  a  novel  by  Henry  Fielding, 
was  published  28  Feb.  1749  —  a  red-letter  day 
in  the  calendar  of  English  fiction,  for  An 
work  in  the  opinion  of  many  stands  a!  the 
head  of  all  novels  ever  written  in  our  lan- 
guage. It  succeeded  several  most  interestxnt 
experiments  in  the  novel  of  contemporary  man- 
ners such  as  Richardson's  'Pamela*  and 
( Clarissa  Harlowe/  Smollett's  'Roderick 
Random/  and  his  own  'Joseph  Andrews.1 
When  Fielding  wrote  'Tom  Jones, *  his  intel- 
lect, wonderfully  observant  and  penetrative,  was 
iu  full  maturity ;  his  pen  had  been  long  prac- 
tised in  the  drama  and  the  cssav  and  in  fiction: 
his  mind  was  highly  cultivated  in  the  ancient 
and  modern  literatures ;  he  had  associated  wi± 
all  classes  of  people,  the  high  and  the  low,  and 
he  had  thereby  gained  a  knowledge  of  the  met 
and  women  of  his  time  unsurpassed  by  any  one 
then  living.  His  aim  was  to  present  the"  wry 
form  and  pressure  of  the  age,  and  on  the 
effort  he  expended  *some  thousands  of  hoark' 
Having  in  mind  the  ancient  epics,  he  divided 
his  novel  into  16  books,  each  with  an  initial 
chapter  on  the  art  and  morality  of  that  *new 
province  of  writing*  which  he  claimed  to  be 
introducing  to  the  British  public  In  its  orif- 
inal  form,  'Tom  Jones'  filled  six  volumes. 
containing,  all  told,  about  350,000  words. 

For  his  comprehensive  view.  Fielding  began 
his  delineation  of  character  in  the  country  with 
two  Somerset  gentlemen  —  Mr.   Allworthy  and 
Sou  ire  Western,  the  one  a  Hanoverian  and  me 
other  a  Jacobite.    Into  the  household  of  All- 
worthy  he  placed  a  sister,  Bridget,  her  maid 
Deborah,  a  pair  of  nephews,  Tom  Jones  and 
Master  Blifil  and  their  tutors.  Square  the  Deal 
and  Thwackum,  the  orthodox  divine.    Into  the 
household  of  Western  he  placed  a  sister,  Diana, 
a  daughter,  Sophia  and  her  maid  and  former 
nurse,   Mrs.    Honour.    Then,   after   descrihnr 
life  in  the  country  while  Tom  and  Sophia  wen 
growing  up,  he  brought  most  of  his  character* 
up  to  London  for  contrast  and  interaction  via 
more  highly-seasoned  men  and  women  of  the 
town.     The    manner   in    which    Fielding  con- 
ducted his  story,  concealing  until  the  end  the 
mystery  of  Tom's  birth,  has  received  the  bign- 
cst  praise  ever  since  trie  novel   first  appeared 
down  to  the  eulogy  by  the  late  W.  E.  Heaky. 
Scott,  for  example,  likened  the  narrative  to  mt 
easy  flow  of   a  river  through   lands  aJrordmj 
wide    prospects;    Coleridge    thought    die   mot 
structure  of  the  plot  was  equaled  only  by  nnt 
in    the    very    greatest    dramas,    such    as  m? 
'O-'dipus'  of  Sophocles.   And  in  general  nek 
exception   has   ever   been    taken   to   FieloWi 
craftsmanship  beyond  his  introduction  of  w 
tale  of  the   'Man  of  the  Hill,'   the  matter  of 
which  a  modern  novelist  would  manage  dhfe> 
cntly.    It  is  not  to  be  inferred   that  Ficmnf 
laid  out  a,  plot  by  compass  and  rule.   At  mr 
outset,  he  probably  had  in  mind  his        ------ 
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but  nothing  more.  He  wrote  at  leisure,  re- 
membering what  he  had  seen  and  heard,  let- 
ting his  story  develop  as  he  proceeded,  casting 
his  mind  backward  and  forward  and  gathering 
up  at  the  end  all  the  threads  of  his  narrative 
into  a  consistent  and  impressive  whole.  This 
is  the  way  that  literary  genius,  in  distinction 
from  mere  literary  talent,  works,  and  achieves 
its  ends. 

Apparently  Fielding  drew  his  characters  in 
the  main  from  real  life.  Where  he  followed 
his  model  too  closely  or  where  he  deviated  too 
far  from  it,  his  success  was  only  partial.  Squire 
Allworthy,  who  had  an  original  in  Ralph  Allen, 
the  philanthropist  of  Bath,  is  altogether  too 
good  for  this  world;  he  lacks  those  elements 
which  really  make  a  man,  lovable  and  humorous 
as  he  is.  Likewise  Blifil,  for  whom  no  orig- 
inal was  ever  claimed,  is  hardly  more  than  a 
stage  villian,  whose  hypocrisy  is  so  transparent 
that  it  should  have  been  detected  long  before 
it  had  a  chance  to  work  its  mischief.  Thwackum 
and  Square,  though  rather  artificial  creations, 
are  always  entertaining,  for  they  have  enough 
of  reality  to  support  their  humorous  preten- 
sions. Partridge,  the  schoolmaster  and  barber, 
superstitious  and  afraid  of  his  dreams,  inter- 
ested Voltaire  greatly.  Minor  characters,  like 
Diana  Western,  Mrs.  Honour  and  Bridget  All- 
worthy,  are  almost  always  admirable.  For  a 
superb  creation  we  turn  to  Squire  Western  — 
the  fox-hunting  squire  who  goes  to  bed  drunk 
and  pets  up  in  the  morning  before  daybreak 
to  follow  the  hounds,  who  loves  his  daughter 
better  than  all  other  creatures  except  his  kennel, 
who  quarrels  with  his  sister,  swearing  great 
oaths  referential.  Under  the  excitement  of 
Sophia's  refusal  to  marry  Blifil,  he  develops 
into  a  veritable  whirlwind  of  contending  pas- 
sions. The  height  of  the  storm  is  reached  in 
certain  scenes  with  his  sister,  which,  brutal  as 
they  are,  have  never  been  surpassed  for  humor 
in  this  language  of  ours.  His  daughter,  Sophia, 
for  whom  Fielding's  own  wife,  Charlotte  Cra- 
dock  sat,  is  a  portrait  of  unusual  charm.  She 
is  a  real  woman  depicted  in  all  her  beauty, 
fine  breeding,  self-poise,  modesty,  vivacity  and 
independence  when  the  inevitable  struggle  comes 
between  paternal  tyranny  and  the  promptings 
of  her  own  heart.  She  wins  the  first  great 
battle  in  our  fiction  for  the  enfranchisement  of 
her  sex. 

The  crux  of  the  novel  has  always  been  the 
hero,  who  resembles  Fielding  himself  in  tem- 
perament but  not  in  the  incidents  of  his  career. 
He  is  kind,  generous,  chivalrous  and  perfectly 
honest,  but  he  is  lacking  in  practical  sense,  and 
so  falls  into  all  sorts  of  mistakes  in  conduct. 
He  loves  Sophia  desperately  and  would  win  her 
at  all  hazards.  This  passion,  however,  does  not 
protect  him  against  the  allurement  of  other 
women,  and  herein  lies  the  trouble.  Generous 
critics  overlook  the  boy's  affairs  with  Molly 
Seagrim  and  Mrs.  Waters,  but  they  halt  at 
the  intrigue  with  Lady  Bellaston.  Had  Fielding 
thrown  in  a  word  of  explanation  over  that  in- 
trigue, Coleridge  would  have  excused  all.  Here 
arises  a  question  that  may  be  interminably  de- 
bated. Fielding  himself  thought  no  explanation 
necessary.  He  depicted  the  young  man  of  his 
time  as  he  was  without  comment.  In  thus  keep- 
ing his  art  true  to  nature  he  acted  rightly. 

The   influence   of    (Tom  Jones'    cannot   be 


well  considered  apart  from  the  influence  of 
Fielding's  other  works.  The  novel  was  im- 
mediately translated  into  French,  Dutch  and 
German,  and  subsequently  into  Spanish,  Italian, 
Polish  and  Russian.  The  French  imitated  it, 
dramatized  parts  of  it  and  turned  it  into  a 
comic  opera.  The  Germans  appropriated  its 
disquisitions  on  the  art  of  fiction  and  to  some 
extent  wrote  novels  in  its  style.  (Tom  Jones' 
has  probably  been  reprinted  in  English  a  hun- 
dred and  fifty  times.  To  pass  by  a  host  of  imi- 
tations, it  suggested  the  general  outline  of  plot 
to  Scott  for  <Waverley,)  his  first  novel;  its 
spirit  permeates  the  best  work  of  Thackeray, 
and  ^endennis*  was  written  in  direct  imita- 
tion. In  short,  to  (Tom  Jones'  nearly  all  suc- 
ceeding novelists  are  indebted  who  have  aimed 
to  depict  life,  not  as  it  ought  to  be,  but  as  it 
really  is.  Since  Fielding's  day  fiction  has  ex- 
tended its  scope  to  include  things  never  dreamed 
of  by  him;  but  for  method,  manner  and  pro- 
cedure his  art  is  the  source.  Scott  called  him 
<(the  Father  of  the  English  Novel* 

Wilbur  L.  Cross. 

TOM  MOUNTAIN,  in  Hampshire  County 
Mass.,  between  Holyoke  and  Northampton,  and 
overlooking  the  Connecticut  Valley.  Though 
only  1,214  feet  in  height,  thousands  of  tour- 
ists ascend  Mount  Tom  each  year  on  account 
of  the  grand  view  from  its  summit. 

TOM  THUMB.  See  Stratton,  Charles 
Sherwood. 

TOM-TOM,  or  TAM-TAM,  a  native  East 
Indian  drum  used  by  musicians,  jugglers,  public 
criers,  etc.  It  is  generally  cylindrical  in  form, 
the  depth  of  body  being  about  three  times  the 
diameter  of  the  heads,  of  which  there  are  two. 
It  is  made  of  resonant  wood  or  of  hard-baked 
earthenware,  and  the  heads  are  covered  with 
skins,  drawn  tight  by  side-lacings,  as  in  the 
modern  drum.  It  is  beaten  with  the  fingers  or 
the  open  hand  and  produces  a  hollow  monot- 
onous sound.  Similar  instruments  used  by  the 
natives  of  western  Africa  receive  the  name  of 
tom-tom,  as  do  also  certain  types  of  Chinese 
gongs. 

TOMAH,  Wis.,  city  in  Monroe  County,  on 
the  Chicago,  Milwaukee  and  Saint  Paul  Rail- 
road, 42  miles  northeast  of  La  Crosse.  It  is 
the  site  of  a  government  industrial  Indian 
school  and  contains  the  railroad  bridge  works 
and  a  large  saw-mill,  Pop.  about  4,000. 

TOMAHAWK,  Wis.,  city  in  Lincoln 
County,  on  the  Chicago,  Milwaukee  and  Saint 
Paul  and  the  Marinette,  Tomahawk  and  West- 
ern railroads.  It  is  23  miles  north  of  Merrill 
on  the  Wisconsin  River.  The  principal  indus- 
tries are  saw-mills,  woodworking  plants,  pulp 
and  paper  factories  and  a  tannery.  Pop.  about 
3,000. 

TOMAHAWK,  a  weapon  of  warfare  of 
North  American  Indians,  a  light  war  axe.  Be- 
fore the  advent  of  the  white  traders  the  head 
of  the  axe  was  usually  a  piece  of  stone  sharp- 
ened at  both  ends  and  put  through  a  piece  of 
wood  for  a  handle;  sometimes  the  stone  was 
two-edged  and  more  like  a  modern  double-axe; 
sometimes  hard  horn  was  sharpened  and  used 
in  the  place  of  the  atone.  But  the  white 
traders  brought  the  natives,  iron  hatchet  heads 
and  the  stone  ones  were  gradually,  discarded. 
These  haUfccfti  h*4  bttt  one  cutting  edge,  the 
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other  shorter  end  being  formed  into  a  ham- 
mer-head, or  oftcner  into  the  bowl  of  a  pipe 
which  communicated  with  a  tubular  hollow 
made  in  the  handle,  thus  made  to  serve  as  a 
pipe  stem.  From  the  custom  of  the  Indians 
of  huryiiiR  their  tomahawks  when  they  made 
peace  with  a  foe  comes  the  custom  of  saying 
that  two  opponents  who  have  made  peace  have 
•buried  the  hatchet* 

TOMALES,  to-ma'les,  a  bay  on  the  coast 
of  California,  reaching  the  ocean,  about  40 
miles  north  of  San  Francisco.  It  is  a  narrow 
inlet  of  the  Pacific,  the  railroad  is  near  and 
parallel  to  its  eastern  shore,  and  Tomalcs 
Point  is  on  the  west,  separating  the  bay  from 
the  ocean.  The  village  of  Tomales  is  a  short 
distance  inland. 

TOMAN,  or  TOMAUN,  a  current  gold 
coin  of  Persia,  varying  in  value  from  $175  to 
$2.25  or  even  higher.  In  Persia  it  is  reckoned 
as  the  equivalent  of  100  schakis  or  shakis. 

TOMATO,  a  perennial  herb  (Lycopcrsicon 
lycopcrsicon)  uf  the  family  Solanaccce.  It  is  a 
native  of  western  South  America,  whence  it 
was  introduced  into  cultivation  in  Europe  dur- 
ing the  16th  century.  At  first  the  wrinkled 
fruits  were  regarded  with  suspicion  or  dis- 
favor, and  were  more  popular  as  garden  orna- 
ments than  for  other  purposes.  During  the 
18th  century  both  yellow  and  red-fruited  sorts 
were  known,  but  not  until  the  middle  of  the 
19th  century  was  there  a  decided  improvement 
in  the  form  of  the  fruit.  At  the  beginning 
of  that  century  the  fruits  were  used  to  a  small 
extent  for  pickles  and  preserves,  but  less  for 
other  purposes.  The  development  of  the  to- 
mato ltoth  in  its  form  and  its  popularity  as  a 
vegetable  is  mainly  due  to  the  care  of  plant- 
breeders,  who  have  eliminated  the  wrinkles 
from  the  fruit,  and  to  the  development  of  per- 
fect methods  of  canning.  The  annual  con- 
sumption of  tomatoes,  both  as  a  salad  and 
cooked  or  preserved  in  various  ways,  aggre- 
gates thousands  of  tons  in  the  United  States, 
where  the  crop  is  more  widely  grown  than  in 
any  other  country  of  the  world.  The  season  opens 
in  mid-winter  in  Florida  and  the  Mississippi 
delta,  and  advances  northward  until  Septem- 
ber, when  it  ends  in  Canada.  Considerable 
quantities  of  tomatoes  arc  forced  in  green- 
bouses  at  various  seasons,  but  especially  during 
the  spring  months. 

Though  perennial  in  its  native  country  and 
in  other  frostless  climates,  the  tomato  is  best 
known  in  the  temperate  regions  as  an  annual 
herb.  It  is  a  straggling,  clammy,  ill-smelling, 
grayish-green  plant  with  variously  formed  pin- 
nate leaves  and  small  racemes  of  small  ycllow- 
i>h  flowers,  followed  bv  flesh v  manv-seeded 
berries  which  in  some  improved  horticultural 
varieties  weigh  more  than  a  pound.  Several 
hotanical  varieties  have  been  recognized,  among 
which  the  following  are  best  known :  Chrrry 
tomato  ( L.  lycopcrsicon.  var.  cerasiforntc), 
cn»wn  in  garden*  for  its  little  yellow  or  red 
globular  fruit?  which  are  used  for  home-made 
pn-HTvi^  and  pickles;  pear  and  plum  tomato 
(var.  pyriformc).  similar  to  preceding  except 
in  form  «>f  f riiit :  I  a  rue-leaf  tomato  (var.  ijrandi- 
fuliun;').  a  L-roup  of  varieties  originated  during 
the  closing  quarter  of  the  19th  century,  and  in- 


cluding some  of  the  most  important 
mcrcial  varieties;  the  common  tomato  (%v. 
vulgare),  the  most  widely  cultivated  form  a 
America.  One  other  species  is  cultnitd. 
more  for  ornament  than  for  its  fruit,  wfcxk 
although  edible,  is  too  small  for  general  hoaif- 
hold  use;  it  is  the  current  Mmato  \L 
pirn  pine  Hi  folium),  also  known  as  the  Germ 
raisin  tomato.  The  plant  is  very  spreadxac 
and  branchy,  with  small  egg-shaped  leave*  and 
long  racemes  often  l>earing  more  than  JO  etxr- 
rant-like  red  fruits.  It  has  produced  nylind* 
with  the  preceding  species,  and  is  usefnl  for 
covering  unsightly  objects  during  the  summer 
The  former  species  has  been  grafted  upon  its- 
close  relative,  the  potato,  but  the  two  pjanx* 
have  never  been  known  to  cross-fertilize.  These 
grafts  are  interesting  as  curiosities  but  doc 
otherwise. 

Several  other  plants  have  been  called  to- 
mato; the  best  known  are  probably  the  husk 
tomato  (Physalis  pubescent),  also  known  as  the 
strawberry  tomato,  ground  cherry  and  dwarf 
cape  gooseberry.  It  is  popular  in  garden*  for 
its  fruits  which  arc  made  into  preserves  or  kept 
in  their  husks  in  cool  dry  rooms  until  needed 
for  use  in  mid-winter.  The  name  strawberry 
tomato  is  also  given  to  Physalis  alkekengi,  tet- 
ter known  by  its  specific  name  and  as  the  win- 
ter cherry  or  bladder  cherry.  The  red  irma 
are  edible,  hut  are  not  generally  relished  The 
plant  is  chiefly  ornamental  on  account  of  in 
very  showy  blood-red  calyces.  The  tree  to- 
mato (Cyphomandra  betacea)  is  cultivated  to  a 
small  extent  for  its  light  brown,  egg-shaped 
fruits,  which  resemble  the  tomato  in  flavor  W 
are  rather  more  musky  and  acid. 

In  cool  climates  the  seeds  are  generally 
sown  under  glass  in  early  spring  and  pricked 
out  in  flats.  taxes  or  pots  when  the  first  pair  of 
true  leaves  appear,  allowing  them  to  stand  in  the 
former  not  closer  than  three  by  three  inches, 
or  two  by  six  inches.  Abundant  ventihtioB 
should  be  given  at  all  times  and  the  tempera- 
ture kept  rather  low  to  make  the  plants  grow 
stocky  and  able  to  adapt  themselves  readily 
and  without  check  to  the  conditions  of  the 
field.  At  this  time  they  should  be  about  fite 
inches  tall.  The  sturdier  the  plant,  the  less 
is  it  likely  to  suffer  under  ordinary  conditio*! 
and  care  when  set  in  the  field,  the  earlier  wiB 
it  commence  to  bear,  and  the  more  profitatk 
will  be  the  fruit. 

Whenever   possible   the   tomato   should  be 
planted  on  rather  rich  loamy  soil  of 
texture  and  well   exposed  to  the  i 
drainage  is  essential.    It  is  generally 
best  to  apply  stable  manure  to  orevw 
because  the  applications  made  < 
rent  year  are  thought  to  impai.    *■*«. 
the    fruits    as    well    as    to    induce   a 
growth  of  vine  at  the  expense  of  prod* 
In  the  field  the  plants  are  usually 
Ave  feet  apart  .each  way,  and  when  gn 
tensively  each  sixth  or  eighth  plan*  «n 
is    omitted    and    each   ,15th    or    2 
skipped,    so    as    to    facilitate   harv 
lea^t  injury  to  the  vines,  wagons  1 
across  the  field  to  distribute  the  < 
and    collect    the    full    ones.      Unti> 
spread  and  thus  prevent  tillage,  c 
given  weekly  to  keep  the  surface  k*w  «•» 
from   weeds.     Often  a  top  dressing  of 
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readily  soluble  fertilizer  is  given  after  the 
plants  have  been  in  the  field  about  a  month. 

For  home  use  and  for  fancy  markets  to- 
matoes are  often  trained  in  many  ways,  es- 
pecially to  stakes,  upon  slat  frames  and  trel- 
lises. For  such  the  plants  are  subjected  to 
more  or  less  pruning  and  tying,  which  usually 
vary  with  individual  growers.  But  the  single 
stem  is  usually  conceded  to  be  the  best  method 
of  growing  such  plants.  The  advantages  se- 
cured by  training  are  early  ripening  and  better 
colored,  larger  sized  and  superior  flavored 
fruits. 

Since  the  vines  are  tender  to  frost  the  to- 
mato is  usually  cut  short  before  mid-autumn. 
There  are,  however,  at  that  time  many  fruits 
approximately  mature,  besides  large  quantities 
less  'advanced.  The  former  may  be  gathered 
and  ripened  in  warm  rooms  or  sunny  windows, 
and  by  storing  in  cool  places  from  which  they 
can  be  removed  to  warmth  as  needed  the  sea- 
son may  be  extended  several  weeks  after  the 
vines  have  been  destroyed.  The  greener  fruits 
are  widely  used  for  making  sweet  pickles, 
chowder  and  aIndia  relish* 

In  greenhouses  the  tomato  is  one  of  the  most 
popular  vegetable  crops.  Though  it  is  often 
grown  in  special  houses  or  as  the  leading  crop 
it  is  probably  more  frequently  employed  as  a 
successor  to  carnations  and  some  other  green- 
house plants,  which  either  commence  to  fail  in 
the  early  spring  months  or  have  a  smaller  sale 
when  brought  into  competition  with  spring 
flowers.  The  fruits  are  sought  about  Easter 
time  and  from  then  until  the  out-door  plants 
commence  to  bear  the  greenhouses  may  often 
be  very  profitably  employed.  Hand  pollination 
is  generally  considered  essential  to  the  setting 
of  the  fruit  and  the  labor  this  involves  is  often 
a  drawback  on  account  of  its  expense.  The 
plants  are  raised  usually  from  seeds,  sometimes 
from  cuttings,  or  the  rooted  tips  of  plants 
which  previously  occupied  the  benches.  They 
arc  planted  in  soil  similar  to  that  in  favorable 
fields,  either  in  solid  beds,  on  shallow  benches, 
or  in  boxes  or  pots,  the  second  being  pre- 
ferred. The  plants  are  usually  trained  to  a 
single  stem  supported  either  by  a  stout  cord 
suspended  from  the  sashbars,  or  upon  a  trellis, 
the  former  preferred.  Two  feet  apart  is  the 
favorite  distance;  five  feet  the  preferred 
height ;  a  minimum  temperature  of  60°  is  the 
lowest  night  temperature;  65°  being  pre- 
ferred by  most  growers.  Abundant  light 
and  air  must  be  given  at  all  times,  but  water 
must  be  carefully  controlled,  especially  in  cloudy 
weather,  because  the  plants  are  apt  to  grow  too 
rapidly  to  foliage  if  water  is  in  excessive  sup- 
ply. During  the  winter  months  an  average  crop 
of  three  pounds  of  fruit  to  each  plant  trained 
to  a  single  stem  is  considered  fairly  good.  In 
the  spring  months  four  pounds  is  perhaps  be- 
low the  average.  Unless  30  cents  a  pound  can 
be  realized  during  the  winter  the  crop  is  rarely 
paying,  and  many  growers  set  the  profitable 
figure  at  40  cents  a  pound.  In  the  spring  a 
somewhat  lower  price  with  a  rather  higher 
average  production  makes  the  crop  profitable. 

The  more  progressive  tomato  growers  are 
alive  to  the  fact  that  the  so-called  plant  dis- 
eases which  have  been  reported  injurious  to  the 
tomato  are  more  readily  prevented  by  intel- 
ligent management  of  the  plants  than  by  the  use 


of  so-called  remedies.  Every  effort  is,  there- 
fore, made  to  keep  the  conditions  in  the  seed 
bed  as  well  as  in  the  field  as  favorable  as  pos- 
sible. Adequate  ventilation,  rather  low  tem- 
perature and  limited  water  supply  are  found 
conducive  to  the  health  df  the  seedlings.  And 
sturdiness  at  the  time  of  setting  in  the  field  is 
a  safeguard  against  subsequent  troubles.  Grow- 
ers whose  methods  produce  inferior  plants,  or 
who  are  negligent  in  various  other  respects, 
often  suffer  serious  losses;  and  perhaps  the 
majority  still  have  recourse  to  fungicides,  none 
of  which  have  been  found  fully  satisfactory 
and  in  some  instances  have  failed  completely 
from  the  first  trial. 

Many  insects  feed  upon  the  tomato,  but 
very  few  are  usually  numerous  enough  to  do 
■serious  damage.  The  best  known  are  probably 
the  boll- worm  (Heliothis  armigera),  the  to- 
bacco-worm (Phlegethontius  carolintis)  and 
various  species  of  cutworms.  Flea-beetles, 
potato-beetles  and  thrips  are  also  well-known 
enemies.  As  a  rule,  however,  they  are  not 
responsible  for  serious  damage.  The  larger 
species  are  generally  picked  off  by  hand  and 
the  smaller  are  driven  away  to  other  plants  by 
the  use  of  repellants  such  as  tobacco  dust, 
Bordeaux  mixture,  etc.  See  Fungicides;  In- 
secticide. 

Consult  Bailey,  Standard  Cyclopedia  of 
Horticulture >  (New  York  1916)  ;  and  numer- 
ous bulletins  of  the  agricultural  experiment  sta- 
tions and  of  the  United  States  Department  of 
Agriculture. 

M.  G.  Kains, 
Horticultural  Consultant. 

TOMB,  a  vault,  cavitv,  niche,  excavation  or 
chamber  to  receive  the  dead  body  of  a  human 
being;  also  the  monument  erected  to  his 
memory,  or  the  combined  structure  that  answers 
both  of  these  purposes.  Among  Eastern  peo- 
ples it  early  became  the  practice  to  place  the 
remains  of  the  dead  in  excavated  chambers  or 
in  case  the  dead  bodies  were  first  burnt,  to 
place  urns  containing  the  ashes  in  such 
chambers.  These  structures  even  in  times  of 
great  antiquity  were  decorated  within  or  with- 
out with  appropriate  inscriptions.  Early  tombs 
often  bore  character  writing,  telling  of  the 
parentage  and  the  place  of  residence,  perhaps 
the  station  of  life,  of  the  deceased,  and,  in  the 
case  of  heroes,  the  history  of  achievement 
was  in  all  likelihood  carved  on  the  walls  of  the 
structure.  Rude  peoples  whose  only  means  of 
written  expression  was  by  picture-writing  have 
employed  that  language  to  tell  of  the  exploits 
of  dead.  Tombs  are  often  designed  to  contain 
the  remains  of  more  than  one  person,  and  of 
such  were  the  Roman  columbarium  and  the 
Egyptian  pyramids.  With  some  races  tombs 
were  made  elaborate  objedts  of  art;  with 
others,  such  as  the  Greeks,  they  were  highly 
artistic  but  simple  and  tasteful.  The  stele  or 
flat  stone  set  up  to  mark  a  grave  was  often 
highly  carved,  and  the  stele  of  Dexileos  in 
Athens  is  famous.  Large  edifices  built  as 
monuments  to  the  dead  are  not  found  in  Greece, 
but  were  common  in  the  semi-Greek  lands  of 
Asia,  the  most  noted  being  that  of  King  Mauso- 
lus  of  Caria,  whence  comes  the  term  mauso- 
leum (q.v.).  Roman  monuments  were  of  great 
splendor,  as  is  attested  by  the  few  examples 
remaining   to   the   present   time.     They   were 
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often  of  large  proportions,  the  so-called  a Castle 
of  Saint  Angelo*  being  nothing  else  than  the 
tomb  of  the  Emperor  Hadrian  and  his  succes- 
sors, "stripped  of  its  sculptures,  its  marble 
colonnade,  its  probable  conical  superstructure,* 
and  crowded  with  defensive  works  that  make  of 
it  a  veritable  citadel.  Other  tombs  of  great 
splendor  arc  found  outside  of  the  walls  of 
Rome  and  although  despoiled  and  in  some  in- 
stances subverted  to  the  purposes  of  other, 
adjacent  architectures,  they  testify  to  the  wealth 
and  the  artistic  attention  which  the  Romans 
bestowed  on  them.  Pompeii,  too,  had  its  long 
street  of  magnificent  tombs,  which  has  been 
partially  uncovered  outside  the  limits  of  the 
city  proper.  In  portions  of  Italy  and  in  some 
of  the  older  Spanish-American  towns  burials 
in  the  cemeteries  were  made  in  niches  which 
lose  row  above  row,  terrace-like.  In  the  niches 
rested  coffins  bearing  the  bodies.  Burial  in 
churches  was  prohibited  during  the  earlier  cen- 
turies of  Christianity,  but  from  the  custom  of 
erecting  churches  or  chapels  over  graves  of 
martyrs  the  custom  arose  to  bury  monarchs 
under  the  cover  of  the  church,  and  the  most 
important  tombs  of  the  Middle  Ages  are  gen- 
erally so  situated.  The  earlier  examples  con- 
sist of  a  simple  stone  coffin  or  sarcophagus, 
often  with  a  low,  gabled  lid  and  a  sculptured 
cross.  Following  these  come  the  altar-tombs, 
in  the  form  of  a  table,  and  subsequently,  in  the 
13th  century,  a  species  of  tomb  consisting  of  a 
sarcophagus  bearing  a  recumbent  figure  of  the 
deceased,  the  whole  surmounted  by  a  canopy, 
often  of  exquisite  beauty  of  design.  Still  more 
stable  are  the  churchyard  tombs  of  which  fine 
examples  are  seen  in  the  tombs  of  La  Scala  in 
the  churchvard  of  Santa  Maria  Antica  in 
Verona.  The  tombs  of  the  Renaissance  period 
t>ecamc  more  and  more  complex.  The  sar- 
cophagus was  disguised  and  subordinated  to  the 
decorations  of  sculptured  upholstery  and  groups 
of  symbolical  or  mythological  figures.  Immedi- 
ately following  the  Middle  Ages  the  beauty  and 
value  of  the  statuary  employed  partly  compen- 
sated for  the  loss  of  architectural  design,  as  is 
the  case  in  Michelangelo's  tombs;  but  in  suc- 
ceeding years  this  redeeming  feature  was  lost 
and  tomb  architecture  rapidly  declined.  The 
tomb  placed  in  a  niche  in  a  church  naturally 
suggested  the  memorial  tablets  of  more  recent 
years.  The  tomb  of  the  Virgin  Mary  is  vene- 
rated near  Jerusalem,  in  the  Cedron  Valley. 
The  scpulcher  is  completely  below  the  present 
ground  level,  and  is  reached  by  a  stone  stair- 
way descending  48  steps.  Consult  the  pamphlet 
by  Jean  Haptiste  Christyn,  (Lcs  tomheaux  des 
hommes  illustrc\>  etc.  (1674);  and  the  paper 
bv  L.  S.  Merrier,  *Lc  tombc  di  Verona'  in 
*Yeatro  italiano  moderno)   (Vol.  II,  1702). 

TOMBAC,  an  alloy  consisting  of  from 
about  75  to  8?  parts  copper,  mixed  with  15  to 
25  parts  zinc,  and  used  as  an  imitation  of  gold 
for  cheap  jewelry.  When  arsenic  is  added  it 
forms  white  tombac. 

TOMBIGBEE,  tom-Mg'hi,  a  river  rising 
in  Tishomingo  C  otinty,  in  the  northeast  corner 
of  Mississippi,  and  flowing  south  to  Lowndes 
County  where  it  enter*  Pickens  County  in  Ala- 
bama. It  continues  an  irregular  southern 
course  and  unites  with  the  Alabama  River,  45 
miles  north  of  Mobile  Hay.  From  the  point 
of  junction   the  waters  enter   Mobile   Bay  by 


Mobile  (q.v.)  and  Tensas  (q.v.)  rivers.  1 
total  length  is  over  500  miles.  It  is  naviga 
for  412  miles  from  Mobile  Bay.  to  Al«nk 
Miss. 

TOMBS,  The,  a  noted  city  prison  in  > 
York.    It  occupies  the  entire  block  bounded 
Center,  Elm,  Leonard  and  Franklin  street*, 
is  connected  with  the  criminal  court*  Si? 
on  the  other  side  of  Franklin  street  by  a- 
story    closed    passage,    locallv    kn<.-wr 
abridge  of  sighs*     The  Old   Tom' 
built  in   1838  was  replaced  in    1>*' 
structure  on  the  Center  street 
the  old  building  still  standing  : 
thing  of  the  fine  Egyptian  arcK 
the  original  structure  was  t 
tions  are  grand  in  their  be 
dwarfed  into  insignificance 
by  the  high  commercial  ! 
it.    The  prison  covers  tlv 
lutionary    gibbet    and. 
ground  long  dedicated  i 
internal  arrangement  is  .. 
which  rise  in  tiers  one  above 
used  almost  wholly  for  prisoners  a. 

TOMCOD,  or  FROST-FISH,  a  spc,. 
small  cod  (Afwroqaduit  tomcod)  of  the  X< 
Atlantic,  usually  abundant  in  the  mouths  of 
rivers  after  the  first  frosts  of  autumn.  1 
from  4  to  12  inches  long,  olive  green  ab 
and  silvery  below.  It  is  a  valued  food- 
and  has  several  useful  relatives  on  the  Pa 
Coast. 

TOME,    Jacob,    American    philanthr 
b.  York  Countv,   Pa.,   13   Aug.    1810;   d.  i 
Deposit,  Md.f  16  March  1898.    In  1833  he  set 
in  Port  Deposit,  and  there  acquired  a  fori 
in  business.     In  1864  he  entered  political 
as  State  senator,  being  chairman  ot  the  f 
Finance   Committee,  and  was  in  strut 
reducing  the  indebtedness  of  the  State  *•«= 
to  the  public  welfare.    His  public  benefact 
include  a  large  gift  to  Dickinson  College, 
the   establishment   of   a    technical    school 
Jacob  Tome  Institute,  at  Port  Deposit  i 
he  erected  at  a  cost  of  $1,600,000.  and  bj 
will  permanently  endowed  with  an  equal  s 

TOME,  to'ma.    See  Concepci6n.  (      J 

TOMB,  a  post-village  in  Valencia  C 
New  Mexico,  on  the  Rio  Grande  River.    ** 
in    the    16th    century   it    was    settled   bjr 
Spaniards  and  for  years  was  the  seat  off 
ernment.     In    1708   it   was   destroyed  by 
Comanche  Indians,  since  which  time  it  of 
has  regained  its  importance  in  the  locality.  F 
about  500. 

TOME  INSTITUTE.     Sec  Jacob  ' 

Institute. 

TOMLINSON,  Everett  Ti 
ican  author :  b.  Shi  1  oh.  N.  j.f  23  *■•* 
studied    at    Williams    College,    and  **« 
taught   in   various  preparatory   scno* 
Hastern  and  Middle  States,  but  in 
to  devote  himself  to  literature,  part* 
the  writing  of  historical  hooks  for  chi 
publications    include:    'The    Boy   So 
1X12'     (1895);    <Three    Young    O 
(18%);    'Tccumsch's  Young  Brave*     . 
'Washington's  Young  Aide*  (1898);  *A 
Rov  in   the  Revolution'    (1899)  ■    ff "     e*  « 
lonial  Colors'    (1902);  <Y< 
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;  Revolution*  (1902);  <Young  Americans 
e  British  Isles  * ;  (A  Lieutenant  Under 
ington>  (1903) ;  <The  Rider  of  the  Black 
j>  (1904);  (The  Red  Chie£>  (1905); 
iers  of  the  Wilderness*  (1905)  ;  'Winning 
>egree>  (1905) ;  <Four  Boys  in  the  Yellow- 
>  (1906)  ;  ( Marching  Against  the  Iroquois> 
)  ;  <The  Camp  Fire  of  Mad  Anthony1 
);  <The  Fruit  of  the  Desert*  (1907); 
-  Boys  in  the  Land  of  Cotton*  (1907); 
Anthony's  Young  Scout>  (1908);  <Four 
on  the  Mississippi*  (1908);  <Light  Horse 
A  Legion*  (1910)  ;  (The  Champion  of  the 
lent*  (1911);  <The  Young  Minute-Man 
;12*  (1912);  <The  Young  Sharpshooter* 
)  ;  ( Scouting  With  Daniel  Boone*  (1914)  ; 
es    Young    Americans    Want    to    Know* 

). 

OMMASEO,  tom'ma-za'6,  Niccolo,  Ital- 

)hilologist  and  philosopher:  b.  Sebinico, 
atia,  about  1802;  d.  Florence,  Italy,  1874. 
tudied  law  in  Padua  but  turned  to  litera- 
and  became  known  as  a  poet  and  critic, 
as  forced  to  leave  Florence  where  he  was 
>orating  with  Viessieux  in  publishing  his 
)logia*  which  was  suppressed  by  the  gov- 
ern.    He  then  went  to  Paris  where  he  de- 

his  time  to  making  the  French  and  Ital- 
better  acquainted.  In  1838  he  went  to 
ca  where  he  made  a  collection  of  popular 

which  were  published  in  1841.  He  re- 
d  to  Venice  where  he  was  arrested  in 
for  his  liberal  opinions,  but  was  freed  by 
lanin  insurrection.  Finally  settling  down 
irin  he  began  (1854)  to  publish  his  great 
•nary  of  the  Italian  language.  He  was 
guished  for  his  vast  and  accurate  knowl- 

as  a  philologist  and  for  his  constant 
:s  to  educate  the  people.  He  was  the 
>r  of  a  number  of  works  in  Italian. 

OMMY  ATKINS,  a  generic  nickname  ap- 
to  the  British  soldier.  It  originated  many 
ago  from  certain  printed  forms  — enlist- 
applications  and  military  accounts,  where- 
i  a  model,  the  name  "Thomas  Atkins**  was 
ted,  like  the  mythical  "John  Doe**  of  Amcr- 
documents. 

OMOCHICHI.  to'mo-che'che,  a  chief  of 
amacraw  brancnof  the  Creek  confederacy : 
the  town  of  Apalachicola,  Ga.,  about  1642; 
Savannah,  Ga.,  1739.  He  withdrew  from 
onfedcracy  and  with  his  followers  went  to 
it  Yamacraw  Bluff  on  the  Savannah  River 
e  he  was  instrumental  in  making  a  treaty 
cace  with  Governor  Oglethorpe  and  in 
ing  the  ceding  of  important  territory  by 
Ireeks.  In  1734  he  accompanied  the  gov- 
•  on  a  visit  to  England. 

OMPKINS,  Charles  H.,  American  sol- 
b.  Fort  Monroe,  Va.,  12  Sept.  1830;  d. 
lington,  D.  C,  1895.  He  studied  at  West 
t,  but  resigned  without  completing  his 
ic  In  1856,  however,  he  enlisted  in  the 
)ons,  and  was  promoted  first  lieutenant  in 
Jecond  United  States  Cavalry'  in  1861.  At 
•utbreak  of  the  Civil  War  he  was  assigned 
rvice  in  the  defense  of  the  national  capital 
vas  engaged  in  one  of  the  first  reconnoiter- 
expeditions.  He  was  particularly  dis- 
ished  for  bravery  in  the  Shenandoah  cam- 
t,  and  was  brevetted  brigadier-general  in 
After  the  war  he  served  as  chief  quarter- 


master in  various  divisions  of  the  army,  and  in 
September  1894  was  retired  with  the  rank  of 
colonel. 

TOMPKINS,  Daniel  D.,  American  states- 
man: b.  Westchester  County,  N.  Y.,  21  June 
1774;  d.  Staten  Island,  11  June  1825.  He  was 
graduated  at  Columbia  College  in  1795,  and 
afterward  admitted  to  the  bar,  but  soon  entered 
political  life.  He  was  a  member  of  the  New 
York  legislature  and  of  the  State  Constitu- 
tional Convention  in  1801  and  in'  1804  was 
elected  to  Congress,  but  was  appointed  to  the 
State  Supreme  bench,  and  accepted  that  posi- 
tion instead  of  going  to  Washington.  He  was 
governor  of  New  York  in  1807—17  and  in  1817- 
25  was  Vice-President  of  the  United  States. 
He  took  an  active  part  in  the  War  of  1812,  and 
was  one  of  the  strongest  and  most  able  oppo- 
nents of  slavery.  It  was  largely  through  his  in- 
fluence that  the  bill  abolishing  slavery  in  New 
York  was  kept  before  the  legislature,  but  he  did 
not  live  to  see  its  enactment. 

TOMPSON,  Benjamin,  American  poet:  b. 
Braintree,  Mass.,  14  July  1642;  d.  Roxbury, 
Mass.,  13  April  1714.  He  was  graduated  from 
Harvard  and  was  long  a  teacher  at  Cambridge. 
He  wrote  (Ncw  England's  Crisis, }  a  long  poem 
of  King  Philip's  War. 

TOM'S  RIVER,  N.  J.,  village,  county-seat 
of  Ocean  County,  on  the  Pennsylvania  and  the 
Central  of  New  Jersey  railroads,  about  50  miles 
east  of  Philadelphia,  36  miles  southeast  of 
Trenton  and  four  miles  from  Barnegat  Bay. 
It  is  one  of  the  colonial  villages  of  New  Jersey, 
and  in  the  Revolutionary  days  was  a  haven  for 
privateers.  The  salt  found  here  made  it  a 
place  of  importance  in  the  settlement  days.  On 
24  March  1782  the  village  was  burned  by  the 
British.  It  is  now  a  favorite  summer  resort. 
The  chief  industries  are  connected  with  the 
care  of  summer  guests ;  but  there  are  consider- 
able shipments  of  cranberries,  farm  products, 
fish  and  oysters.  It  contains  five  churches,  four 
schools  and  one  bank.  Permanent  population 
about  1,500. 

TOMSK,  Asia,  in  western  Siberia,  (1) 
capital  of  the  government  of  its  own  name,  on 
the  Tom  (q.v.).  It  is  the  seat  of  a  governor 
and  of  a  bishop  and  of  the  educational  district 
of  West  Siberia.  It  has  20  Russian  churches, 
monastery,  convent,  synagogue,  mosque,  uni- 
versity with  three  faculties  and  900  students, 
technological  institute,  theological  seminary  and 
various  other  schools  for  both  sexes ;  also  vari- 
ous scientific  societies,  Russian  musical  society, 
theatre,  library,  halting  station  for  deported 
Russians,  banks,  harbor,  etc.  The  industrial 
works  comprise  tanneries,  distilleries,  wagon 
factories,  etc.  There  is  a  brisk  transit  trade 
with  Siberia.  It  lies  on  a  branch  of  the  Siberian 
Railroad.  Tomsk  dates  from  1604.  Pop.  about 
117,000.  (2)  The  government  has  an  area  of 
about  330,000  square  miles  and  is  in  the  south 
and  southeast  mountainous,  and  embraces  the 
Altai  system.  The  Obi  and  its'  tributaries  are 
the  chief  streams.  There  are  vast  swamps  in 
the  flat  districts.  The  climate  is  very  cold  and 
unhealthful.  Storms  and  earthquakes  occur 
often.    Pop.  about  4,000,000. 

TON,  a  measure  of  weight  and  capacity, 
equivalent  to  20  hundred-Weight.  As  the  his- 
torical ahundred-weight*  of  Great  Britain  and 
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the  United  States  contains  1 12  pounds,  the  ton 
is  reckoned  as  2.240  pounds.  Tnis  is  known  as 
a  ulongH  ton.  In  some  of  the  States  legislation 
has  made  the  ton  consist  of  2,000  pounds,  being 
20  hundred-weight  of  HX)  pounds  each.  This  is 
known  as  a  "short"  ton.  United  States  laws 
make  the  ton  equal  to  2,240  pounds  when  not 
otherwise  specified.  A  metric  ton  is  1,000  kilo- 
grams, or  2,204.6  pounds  avoirdupois.  A  ton 
of  earth  is  the  equivalent  of  21  cubic  feet.  As 
a  measure  of  capacity,  of  a  vessel  or  a  car,  a 
ton  is  40  cubic  feet;  this  is  an  "actual"  ton. 
The  "register"  ton  contains  100  cubic  feet.  Sec 
Tonnac.k. 

Applied  to  liquid  measure  the  word,  in  the 
form  tun,  was  in  common  use  with  the  old  Eng- 
lish wine  dealers.  A  tun  of  beer  contained  216 
gallons,  of  2S2  cubic  inches  each,  while  a  ton  of 
wine  contained  252  gallons  of  231  cubic  inches 
each. 

TONALITY,  in  music,  the  character  and 
quality  of  tone.  Good  tonality  demands:  cor- 
rectness of  pitch,  the  production  of  sounds 
slightly  out  of  tune  being  termed  of  doubtful 
tonality ;  correctness  of  intonation ;  and  correct- 
ness of  key  relation,  a  passage  wanting  in  defi- 
nitcness  of  key  or  scale  being  termed  of  un- 
certain tonality.  The  word  has  been  adopted 
by  art  critics  and  is  applied  to  painting  in  con- 
sidering the  system  of  tones,  or  the  color- 
scheme,  of  a  picture. 

TONA  WANDA,  ton-a-won'da,  N.  Y^  city 
in  Kric  County,  on^  the  Niagara  River,  Tona- 
wanda  Creek  and  Erie  Canal,  and  on  the  New 
York,  Central  and  Hudson  River  Railroad,  op- 
posite North  Tonawanda  and  10  miles  north  of 
Buffalo.  Several  railroads  pass  through  and 
electric  lines  connect  with  Buffalo  and  Niagara 
Falls.  It  is  in  a  fertile  agricultural  region,  and 
on  account  of  the  good  water  power  extensive 
manufacturing  interests  have  been  developed. 
The  chief  manufactures  are  steel,  lumber  and 
lumber  products  and  paper  boards.  There  arc 
about  75  manufacturing  establishments  making 
products  of  the  annual  value  of  $2,500,000.  The 
educational  institutions  are  a  high  school,  public 
and  parish  schools  and  a  public  library.  The 
two  banks  have  a  combined  capital  of  over 
$500,000.     Top.  9.147. 

TONBRIDGE,  English  market  town  in 
Kent,  2)  miles  southcaM  of  London,  on  the 
Mcdway  River.  It  contains  the  remains  of 
a  mediaeval  castle  which  stands  near  the  en- 
trance to  the  town,  a  parish  church  and  a  gram- 
mar school  founded  about  1550.  It  is  noted  for 
the  manufacture  of  a  peculiar  kind  of  wooden 
ware  known  as  "Tollbridge  ware.1*  Pop.  about 
17.5(H). 

TONDO,  ton-do ,  Philippines,  a  district  of 
the  city  of  Manila,  the  most  northern  district  on 
the  bay  >hore.  The  streets  are  mostly  narrow, 
the  houses  built  of  cane  and  nipa ;  it  contains 
a  large  church  and  convent,  the  station  of  the 
Manila  and  Dagupan  Railroad,  and  the  city 
slaughter-house.  The  inhabitants  are  mostly 
fishermen  and  laborers  engaged  in  the  tobacco 
and  cigar  industries. 

TONE,  Theobald  Wolfe,  leader  of  the 
Cuited  Iri>hmtn:  b.  Dublin.  20  June  17h3;  d. 
there.  1'*  Nov  1/VS.  Me  was  graduated  at 
Trinity  College.  Dublin,  in  17S6.  practised  law 
for  a  time  without  much  success  and  gradually 


politics  became  his  absorbing  interest  He  beM 
republican  opinions,  and  believed  that  IreUad 
ought  to  assert  her  rights  as  an  independent 
nation;  but  the  objects  of  the  clubs  of  Untrf 
Irishmen  started  at  Belfast  and  Dublin  in  I**I 
were  limited  to  legislative  reform.  In  \792  k 
was  appointed  secretary  of  the  general  Catbofct 
committee.  The  government  came  to  knov 
through  a  spy  that  he  had  given  information 
in  1794  on  the  question  of  invasion  to  an  emu- 
sary  of  the  French  government,  hut  they  per- 
mitted him  to  leave  the  country  and  go  id 
America.  He  sailed  from  New  York  to  France 
in  17°o,  and  urged  the  French  government  to 
undertake  an  invasion  of  Ireland.  He  was  ad- 
jutant-general in  Hochc's  abortive  expedition 
against  Ireland  in  1796.  and  he  afterward 
served  under  Hoche  on  land.  He  accompanied 
one  of  the  small  French  expeditions  sent  to 
assist  the  Irish  rebels  in  1798,  but  was  takes 
prisoner  after  a  brief  naval  engagement  near 
Lough  Swilly.  He  was  tried  by  court-martial 
at  Dublin,  convicted  of  treason,  and  ordered  to 
be  executed  within  48  hours.  He,  however,  cm 
his  throat  in  prison.  Consult  the  edition  of  hu 
journals  and  political  works,  with  a  'Life,1  for 
his  son  (1826),  of  which  a  new  edition,  entitled 
'The  Autobiography  of  Wolfe  Tone,'  wai 
issued  by  Barry  O'Brien  (1893). 

TONE,  sound  considered  with  reference  to 
its  pitch,  timbre,  duration  and  volume  Nearly 
all  tones  in  music  arc  composite,  consisting  of 
several  simple  constituents  having  different  rates 
of  vibration  and  known  as  partial  tones.  They 
vibrate  according  to  fixed  laws,  the  pitch  de- 
pending on  the  nature  of  the  sonorous  bodj 
and  the  mode  of  producing  its  vibration.  Tbc 
partial  tone  having  the  lowest  pitch  (and  usu- 
ally the  loudest  sound)  is  called  the  prime  or 
fundamental  tone,  while  the  other  partial  tons 
are  called  accessories,  harmonics  or  overtones. 
Tones  differ  in  quality  or  timbre  according  to 
the  number  and  relative  force  of  their  partial 
tones.  A  pure  tone  is  a  simple  harmonic  vibra- 
tion. The  seventh  tone  of  a  scale  is  called  the 
characteristic  tone;  two  tones  coalescing  an 
termed  combinational.  The  interval  of  a 
major  second  is  called  a  tone  or  whole  tone, 
half  of  such  interval  being  a  semitone.  NVbea 
a  piano  key  is  sounded  it  produces  a  note,  and 
the  character  of  that  note  is  a  tone;  the  charac- 
ter of  all  the  notes  of  an  instrument  gives  ibe 
tone  of  the  instrument.     See  Note;  Pitch. 

TONER,  Joseph  Meredith,  American  par 
sician:  h.  Pittsburgh,  Pa.,  30  April  I&2371 
Washington,  D.  C,  1  Aug.  1896.  He  was  grado- 
ated  at  the  Jefferson  Medical  College  in  1853 
and  established  himself  as  a  medical  prac- 
titioner in  Washington  in  1855.  He  was  the 
originator  of  the  plan  for  the  American  IfenV 
cal  Association  Library  established  in  Washnjf- 
ton  in  1868  and  made  a  part  of  the  Smtthsnoiaa 
Institution,  founded  the  Providence  Hospital 
and  Saint  Ann's  Infant  Asylum  in  Washmriai 
and  in  1871  the  Toner  lectures  under  the  an* 
picos  of  the  Smithsonian  Institution.  He  4r* 
vised  the  system  of  symbols  for  the  indkario* 
<>f  geographical  localities  which  was  adoftnJ 
by  the  Post  Office  Department  and  made 
able  researches  into  early  American 
literature.  His  collection  of  26,000 
books  and  18,000  pamphlets  he  presented  » 
Congress    in    1882.      Hit    pnblicatiY        •-j-i- 
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( Maternal  Instinct,  or  Love>  (1864)  ;  <Medical 
Register  of  the  United  States)  (1874)  ;  ( Annals 
of  Medical  Progress  and  Medical  Education  in 
the  United  States*  (1874);  Medical  Men  of 
the  Revolution*   (1876),  etc. 

TONGA,  tdn^'ga,  or  FRIENDLY  IS- 
LANDS, Polynesia,  a  group  of  islands  under 
British  protection,  situated  in  the  south  Pacific 
Ocean,  mainly  between  lat.  18°  3C  and  22°  30' 
S.,  and  between  long.  173°  and  176°  W.,  south- 
east of  the  Fiji  Islands  and  southwest  of  Samoa. 
They  are  sometimes  classihed  as  three  groups, 
the  Tonga-tabu,  Haabai  and  Vavan.  The 
group  consists  of  about  200  islets  with  a  total 
area  of  390  square  miles.  The  largest,  Tonga- 
tabu,  is  20  miles  long.  The  islands  are  partly 
volcanic  and  mountainous,  partly  of  low  coral 
formation.  They  have  been  subject  to  consider- 
able changes  in  modern  times  by  volcanic  ac- 
tion. The  soil  is  fertile  and  the  vegetation 
luxuriant.  The  chief  exports  are  copra,  fruits, 
mats  and  sponges.  The  annual  imports  and 
exports  total  each  about  $350,000.  trade  being 
mainly  with  Australia  and  New  Zealand.  The 
larger  islands  are  visited  every  fortnight  by 
vessels  of  the  New  Zealand  Union  Steamship 
Company.  The  inhabitants  belong  to  the  finest 
of  the  Polynesian  types.  They  are  peaceful, 
civilized  and  Christian,  being  mostly  Wesleyan 
Methodists.  Excellent  schools  and  a  college 
have  been  established  by  missionaries.  The 
immediate  ruler  is  King  George  II  and  native 
council,  whose  capital  is  Nukualofa  on  Tonga- 
tabu.  The  islands  were  discovered  by  Tasman 
in  1643.  In  1845  they  were  united  under  one 
king.  In  May  1900  they  were  declared  under 
British  protection.  Pop.  about  24,000,  including 
380  Europeans. 

TONGAS,  tong'gaz,  a  tribe  of  the  Kalu- 
schan  stock  of  North  American  Indians,  resid- 
ing around  Cape  Fox  and  at  the  mouth  of  Port- 
land Canal,  southeastern  Alaska.  They  number 
about  250. 

TONGRES,  tongr,  Belgium,  a  town  in  the 
province  of  Limburg,  on  the  Geer,  12  miles 
north  of  Liege.  The  church  of  Notre  Dame 
(1240)  is  the  first  dedicated  to  the  Virgin  in 
the  north.  The  cloister  belongs  to  the  10th 
century.  The  industrial  works  include  tan- 
neries, distilleries  and  hat  manufactories.  The 
population  before  the  war  was  about  10,000. 

TONGUE,  the  principal  organ  of  the 
sense  of  taste  and  an  essential  part  of  the  ap- 
paratus of  speech  in  human  beings.  The  name 
tongue  is  also  given  to  various  structures  in 
invertebrates,  as  the  proboscis  of  a  lepidopter 
or  the  odontophore  of  a  shellfish-  In  man  the 
tongue  is  attached  by  its  base  or  root  to  the 
hyoid  bone  and  to  the  epiglottis.  Its  tip,  sides, 
upper  surface  and  part  of  its  under  surface 
are  free.  Its  under  surface  is  fixed  to  the 
lower  jaw  by  the  genio-hyoglossi  muscles  and 
from  its  sides  the  mucous  membrane  is  reflected 
on  the  inner  surface  of  the  gums.  In  front  of 
the  under  surface  a  fold  of  the  mucous  mem- 
brane is  specially  developed  and  is  named  the 
frenum  linguae.  The  upper  surface  is  convex 
and  bears  a  deep  middle  line,  the  raphe,  which 
ends  behind  in  a  deep  follicle  or  sac  —  the 
foramen  ccecum.  Two-thirds  of  the  forward 
portion  of  the  organ  are  rough  and  bear  the 
characteristic   structures  known  as  papillae,  in 


which  the  sense  of  taste  resides.  The  posterior 
third  is  smooth  and  exhibits  the  openings  of 
numerous  mucous  glands.  The  substance  of 
the  tongue  consists  of  numerous  intrinsic 
muscles,  which  are  named  superior  and  inferior 
longitudinal  and  transverse  muscles.  The 
mucous  membrane  consists  of  an  upper  layer 
or  cutis  supporting  papillae  and  covered  with 
epithelium.  This  cutis  supports  the  blood-ves- 
sels and  nerves  and  into  it  the  muscles  of  the 
tongue  are  inserted.  The  papillae,  which  cause 
the  characteristic  roughness  of  the  tongue,  are 
of  three  kinds.  The  circumvallate  papillae  num- 
ber from  eight  to  10.  They  are  of  large  size 
and  are  placed  on  the  hinder  part  of  the  upper 
surface  and  extend  from  the  raphe  in  two 
diverging  lines.  Each  of  these  papillae  consists 
of  a  rounded  central  and  flattened  disc,  situ- 
ated in  a  cup-shaped  depression  or  fossa.  The 
exposed  part  of  the  papilla  is  itself  covered 
with  numerous  smaller  papillae.  The  fungiform 
papillae  are  more  numerous  than  the  circum- 
vallate and  are  scattered  irregularly  over  the 
upper  surface  of  the  tongue,  but  are  most  plen- 
tiful on  its  apex  and  sides.  They  are  of  large 
size,  of  rounded,  projecting  form  and  of  a 
deep  red  color.  The  filiform  or  front  papillae 
are  of  very  small  size  and  are  arranged  in  rows 
corresponding  with  the  rows  of  the  circum- 
vallate papillae.  In  structure  the  papillae  are 
like  those  of  the  skin  (q.v.)  and  contain  loops 
of  capillary  vessels  as  well  as  nervous  fila- 
ments. The  mode  of  termination  of  the  nerves 
in  the  papillae  is  hardly  determined.  Numerous 
follicles  and  mucous  or  lingual  glands  exist  on 
the  tongue,  the  functions  of  these  latter  being 
the  secretion  of  mucus  (q.v.).  The  epithelium 
(q.v.)  of  the  tongue  is  of  the  flat  or  scaly 
Jcind,  resembling  that  of  the  epidermis  or  outer 
skin,  but  the  deeper  cells  of  the  epithelial  layer 
do  not  contain  any  pigmentary  or  coloring  mat- 
ter. The  muscular  halves  or  substance  of  the 
tongue  are  divided  in  the  median  line  by  a 
fibrous  septum.  The  arteries  are  derived  chiefly 
from  the  lingual  and  facial  trunks  and  the 
nervous  supply  is  distributed  in  the  form  of 
three  main  nerves  to  each  half  of  the  organ. 
The  gustatory  branch  of  the  fifth  nerve  sup- 
plies the  papillae  in  front  and  those  of  the  sides. 
The  lingual  branch  of  the  glossopharyngeal 
nerve  supplies  the  mucous  membrane  at  the 
sides  and  base  and  also  the  circumvallate 
papillae,  while  the  hypoglossal  nerve  is  dis- 
tributed to  the  muscular  substance  of  the  organ. 
The  gustatory  nerves  and  glossopharyngeal 
branches  are  the  nerves  which  provide  the 
tongue  with  common  sensation  and  also  with 
the  sense  of  taste,  the  hypoglossal  nerve  being 
that  which  invests  the  muscles  of  the  tongue 
with  the  necessary  stimulus.  The  conditions 
which  appear  to  be  essential  for  the  exercise  of 
this  sense  are:  (1)  the  solution  of  the  matters 
to  be  tasted  —  that  is,  their  presence  in  a  form 
in  which  their  particles  may  readily  come  in 
contact  with  the  nerves  of  taste,  there  being 
thus  a  strong  analogy  between  the  sense  of 
taste  and  that  of  touch,  since  the  latter  sense 
must  be  in  a  manner  exercised  before  the  taste 
of  any  substance  can  be  perceived;  (2)  the 
presence  of  a  specialized  gustatory  nerve,  a 
necessary  condition  for  the  exercise  of  this 
sense.  Occasionally  it  happens,  however,  that 
other  stimuli  than  those  produced  by  the  actual 
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contact  of  sapid  substances  with  the  nerves  of 
taste  may  excite  that  sense.  If  a  current  of 
cool  air  be  directed  on  the  tongue  a  saline  taste 
is  perceived;  and  a  smart  tap  on  the  tongue 
will  produce  a  taste  analogous  to  that  excited 
by  electricity.  A  minute  current  of  electricity 
can  be  detected  by  the  tongue  which  is  not  ob- 
servable by  the  contact  of  the  hand.  It  appears 
necessary  that  the  surface  of  the  tongue  itself 
should  be  moist,  in  order  that  the  gustatory 
sense  may  be  exercised,  and  hence  the  inability 
to  taste  substances  when  the  palate  and  fauces 
are  dry  and  parched.  The  tongue  itself  does 
not  appear  to  be  the  exclusive  seat  of  this 
sense.  The  soft  palate,  uvula,  tonsils  and  upper 
part  of  the  pharynx  in  all  probability  exercise 
this  sense,  although  in  a  minor  degree  when 
compared  with  the  tongue.  The  middle  of  the 
tongue  appears  to  be  most  feebly  endowed  with 
the  sense  of  taste,  the  most  sensitive  region  of 
the  organ  being  the  tip  and  edges.  The  tongue 
may  occasionally  lose  its  sense  of  taste  and  re- 
tain its  sensibility  to  touch,  or  vice-versa.  Sur- 
prising variations  in  taste  occur.  While  some 
substances  taste  alike  when  touched  by  every 

?art  of  the  tongue,  other  substances  taste  dif- 
erently  when  applied  to  different  parts  of  the 
tongue.  Sensations  of  taste,  or  at  any  rate  of 
the  impressions  of  taste,  may  remain  for  long 
periods  after  the  substances  tasted  have  dis- 
appeared, while  the  frequent  repetition  of  the 
same  taste  dulls  the  sense.  This  sense  may 
also  be  excited  by  internal  stimuli  as  well  as  by 
those  of  external  kind. 

In  the  articulation  of  words,  the  modulation 
of  sounds,  the  tongue  plays  an  important  part 
among  the  organs  of  speech;  and  in  mastica- 
tion, swallowing  and  nearly  all  the  actions  per- 
formed by  the  mouth  the  tongue  is  more  or 
less  concerned. 

Various  mechanical  devices  and  structures 
thought  to  resemble  the  human  tongue  in  some 
respect  are  so  named,  as  the  pole  of  a  wagon, 
the  fastening  pin  of  a  buckle,  a  vibrating  slip 
in  a  musical  reed,  the  tang  of  a  toolt  a  strip  of 
leather  for  closing  the  front  gap  in  a  laced 
shoe,  etc. 

TONGUE-FISH,  an  English  name,  cor- 
rupted from  the  French  tanyue,  applied  to 
young  soles  and  other  small  edible  flatfish 
found  along  the  shores  of  the  Knglish  Channel. 
The  term  has  been  applied  by  Jordan  to  the 
American  genus  Symphurus  of  sole-like  fishes 
occurring  on  both  United  States  coasts. 

TONGUE-TIE,  an  abnormal  attachment  or 
adhesion  of  some  part  of  the  tongue  to  some 
portion  of  the  surrounding  structures  of  the 
mouth.  The  ordinary  form  of  tongue-tie  con- 
sists in  an  abnormal  development  of  the  frenum. 
The  tongue,  in  consequence,  cannut  be  ex- 
tended beyond  the  lips,  and  suction  and  masti- 
cation, as  well  as  speech,  are  impeded. 

TONGUES,  Confusion  of,  the  punishment 
inflicted  mi  the  builders  of  Babel,  according  to 
the  Biblical  narrative,  when  (iod  so  confounded 
their  laimuage  that  they  could  not  understand 
each  other,  thoimh  up  to  that  time  there  had 
been  amniiir  them  only  one  language.  The  re- 
sult was  that  the  building  of  the  tower  was 
abandoned,  and  those  who  had  been  engaged 
in  its  erection  were  dispersed  over  various 
lands   (Cieii    xi.  !-'))• 


TONGUES,  Gift  of,  a  gift  bestowed  m 
connection  with  the  Pentecostal  descent  of  the 
Holy  Spirit.  According  to  the  Acts  of  the 
Apostles,  when  the  members  of  the  Church  had 
assembled  with  one  accord  on  the  Jewish  day 
of  Pentecost,  suddenly  a  mighty,  rushing  wind 
entering,  pervaded  the  building  in  winch  thej 
had  assembled,  cloven  tongues  as  of  fire  de- 
scended on  each  and  those  on  whom  they  were 
bestowed  began  to  speak  with  "other  tangoes, 
as  the  Spirit  gave  them  utterance* —  the  Par- 
thian s,  Medcs,  Elamites  and  others,  who  re- 
paired to  the  place  when  news  of  the  miracle 
reached  them,  bearing  testimony  to  its  reafitr 
(Acts  ii,  1-21). 

TONIC    SOL-FA.     See    Sol-fa,   Tone 

Sol-fa,  or  Movable  doh  System. 

TONICS,  remedies  which  are  alleged  n> 
promote  nutrition  and  thus  increase  the  strength 
or  tone  of  the  body  when  it  is  reduced.  They 
arc  assumed  to  restore  the  functional  activity 
of  various  tissues,  and  not  merely  increase  the 
vigor  of  muscular  fibres,  as  was  formerly  be- 
lieved. Tonics  are  of  two  kinds,  medicinal  and 
non-medicinal.  The  medicinal  ionics  are  vari- 
ously classified,  according  to  the  part  of  the 
body  they  principally  act  upon,  or  to  the  effects 
they  produce.  Those  that  increase  the 
tions  of  the  alimentary  canal,  the  saliva. 
trie  or  intestinal  juice,  etc.,  and  so  aid 
tion,  are  spoken  of  as  gastric  or  stomachic 
intestinal  and  digestive  tonics.  Examples  of 
such  tonics  are  the  vegetable  bitters,  cinchona 
and  its  derivatives,  quassia,  columbo,  gentian, 
taraxacum,  nux  vomica  and  the  salts  of  strych- 
nine; dilute  mineral  acids,  small  doses  of  alco- 
holics and  extracts  of  malt.  Valuable  adjuncts 
to  the  above  are  vegetable  and  anti^l  pepsin. 
Blood  or  haematic  tonics  are  those  designed  to 
improve  the  quality  of  the  blood,  and  include 
iron  and  its  salts,  arsenic,  manganese,  mercuric 
chloride  and  quinine.  Vascular  tonics,  often 
administered  to  increase  the  tone  ot  the  blood- 
vessels, include  belladonna,  digitalis,  ergot  and 
strychnine.  General  tomes  act  chiefly  as 
nutrients,  being  assumed  to  gradually  increase 
the  weight  of  the  body  or  exert  a  stimulating 
or  modifying  action  upon  the  tissues.  Cod-bvcr 
oil  and  other  fats,  salts  of  phosphorus  and 
arsenic  act  as  general  tonics.  ??ervc-tooics,  or 
nervines,  which  are  given  to  increase  the  tone 
of  the  nervous  system,  include  arsenic,  strych- 
nine, salts  of  iron,  zinc,  copper  and  silver. 
phorus,  ammonia  chloride  and  quinine;  caxtfi 
tonics,  digitalis,  strophanthus,  strychnine  sth 
ulate  the  heart's  action.  The  non-medicinal 
tonics  (usually  classed  as  general  tonics)  are 
sunlight,  friction,  electricity  and  massage;  abo 
exercise  in  the  open  air,  and  cold  in  its  varioal 
forms  and  applications,  as  air,  the  shower  and 
sponge  bath  and  sea-bathing.  Within  recent 
years  there  is  more  and  more  doubt  of  At 
benefit  of  so-called  medicinal  tonics  and  an 
increased  resort  to  nature's  sunlight,  air  and 
exercise,  the  stimulation  of  the  cold  bath,  etc 

Tonics  arc  employed  in  conditions  of  de- 
bility of  the  body  generally,  or  of  its  different 
parts,  but  unless  properly  used  they  do  hanm 
For  example,  bitter  tonics  should  not  be  assi 
when  there  is  severe  pain  and  tenderness  of 
the  epigastrium,  a  heavily  coated  tongue  and 
vomiting  of  blood  or  mucn  mucus.    While  um 
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icient  remedy  in  most  forms  of  anaemia, 
always  easily  assimilated  and  it  is  gen- 
jtile  in  chronic  wasting  diseases  and  in 
affections. 

[IKA,  tone-ka  (also  TONICA  and 
A),  a  tribe  of  North  American  Indians, 
a  distinct  linguistic  stock,  and  for- 
isiding  on  the  Lower  Yazoo  in  Missis- 
Chcy  were  first  described  by  De  Soto 
!anico.  They  were  allies  of  the  French 
;  in  their  contests  with  neighboring 
nd  in  1699  were  reported  to  occupy  260 
extending  over  four  leagues.  In  1706 
re  driven  away  by  the  Chickasaws  and 
is,  and  in  1730  were  defeated  by  the 
,  who  burned  their  village  and  killed  a 
of  them.  The  remainder  retired  to  the 
Mississippi,  where,  in  1760,  they  occupied 
llagcs,  and  in  1802  numbered  about  400 
The  Tonikas  were  an  agricultural  tribe; 
tened  their  heads  and  wore  very  little 
;  the  women  made  pottery  and  a  fabric 
e  mulberry.  Polygamy  was  not  com- 
'here  are  now  a  very  few  survivors  of 
:,  near  Marksville,  La.,  who  speak  their 
mguage  as  well  as  Creole  and  English. 

IK,  India,  a  small  native  state  of  the 
tia,  east  of  Ajmcr-Merwara.  Area, 
lare  miles;  pop.  about  303,000.  It  yields 
an  annual  revenue  of  about  $650,000. 
)ital,  Tonk,  about  60  miles  south  of 
as  a  population  of  55,000. 

IKA,  ton'ka,  Lower  Siam.    See  Puket. 

IKA,  TONCA,  TONGA,  or  TON- 
BEAN,  is  the  fragrant  seed  of  the 
Dius  tree  Dipt  cry  x  odoraia,  native  to  the 
i  countries  of  South  America.  The  tree 
>  80  feet  in  height  and  bears  fruits  which 
•like,  oblong  and  fibrous  and  contain  a 
;ed.  This  is  of  the  shape  of  an  almond, 
jer,  in  a  shining  black  coat.  Tonka 
.ve  the  fragrance  of  new-mown  hay,  due 
ime  odorous  principle,  prismatic  couma- 
le  sweet  vernal  grass  and  melilot.  They 
[  for  their  aroma,  either  whole  or  pow- 
Dr  scenting  clothes,  snuff  and  in  perfum- 
even  as  a  substitute  for  vanilla. 

fKAWA,  tong'ka-wa,  a  nomadic  tribe 
h  American  Indians,  comprising  a  dis- 
gtiistic   stock.     They   formerly  roamed 

plains  of  Texas,  were  noted  for  their 
istic  practices  and  were  regarded  as  out- 

the  surrounding  tribes.  Early  in  the 
tury  they  were  reported  to  number  be- 
,000  and  3,000,  but  in  1857,  when  they 
ttled  on  a  reservation  on  the  upper 
River,  in  Texas,  their  number  was  offi- 
:imatcd  at  fewer  than  1,000.  During  the 
\x  (5  Jan.  1862),  owing  to  their  refusal 
he  Comanches,  Delawares  and  others  in 
rection  against  the  whites,  the  latter  In- 
tacked  a  party  of  some  200  Tonkawas, 
ng  more  than  half  the  tribe,  killing  all 
The  remainder  returned  to  Texas 
ley  stayed  until  1884,  when  they  were 
n  a  reservation  in  Oklahoma.  Here  the 
/ivors  now  live  with  the  Poncas. 

[KIN,  ton-ken',  TONKING,  or 
CING,  French  Indo-China,  a  territory 
rench  protection,  bounded  on  the  north 
a,  on  the  east  by  the  Gulf  of  Tonkin, 
Diith  by  A  nam  and  on  the  west  by  Laos. 


Area,  46,400  square  miles.  It  is  divided  into  14 
provinces  and  includes  about  8,000  villages.  It 
consists  of  two  mountainous  regions  surround- 
ing on  three  sides  the  large  alluvial  plain  and 
delta  ^region  of  the  Song-koi  (Red  River),  also 
an  intermediate  region  of  plateaux.  The  Song- 
koi  flows  through  the  centre  of  the  territory 
from  northwest  to  southeast  and  opens  a  navi- 
gable waterway  extending  in  the  rainy  season 
as  far  as  Lao-kay.  The  Song-bo  (Black  River) 
rises  in  Yunnan  and  joins  the  Song-koi,  the 
largest  river  in  the  Mekong,  forming  a  large 
portion  of  the  western  boundary.  The  principal 
mineral  resources  are  deposits  of  coal,  iron, 
copper  and  gold.  The  climate  is  hot  and  humia 
and  the  alluvial  plain  of  Tonkin  produces  some 
of  the  best  rice  in  the  world.  Sugar,  cotton, 
tea,  Indian  corn  and  opium  are  also  cultivated 
to  a  great  extent,  and  on  the  higher  ground 
there  are  coffee  plantations.  The  manufacturers 
include  silk,  paper,  cotton  textiles,  indigo  and 
oils.  Commerce  has  rapidly  increased,  the  ex- 
ports, chiefly  rice,  maize,  sugar  cane,  silk,  cot- 
ton, coffee,  tobacco  and  animal  products 
amounting  to  about  $10,000,000  annually.  The 
imports  in  1915  totaled  $8,000,000,  being  largely 
tools,  machinery  and  beverages.  The  principal 
port  is  Hai-fong,  which  has  steamship  connec- 
tion with  Hongkong,  Yokohama  and  Cochin- 
China.  Railroads  run  from  Hanoi  to  Hai-fong 
and  Nam-dinh  to  Lungchow  and  to  Yunnanfu 
and  to  the  Chinese  frontier.  There  are  ocean 
cables  connecting  with  Hongkong  and  Hue. 
Hanoi  is  the  capital,  and,  since  1902,  also  the 
capital  of  the  whole  of  French  and  Indo-China. 
Tonkin  was  an  independent  state  until  1802, 
when  it  became  a  province  of  Anam.  The  lat- 
ter is  still  its  nominal  position,  although  the 
Anamite  vice-royalty  was  superseded  in  1897 
by  a  French  residency,  and  the  French  protec- 
torate is  more  direct  here  than  in  Anam  proper. 
The  provinces  are  governed  by  a  resident  and 
vice- resident,  and  each  is  subdivided  into  four 
military  territories  under  commandants.  Pop. 
estimated  in  1911  as  6,119,720,  with  33,000  Chi- 
nese and  6,132  Europeans. 

TONKIN,  Gulf  of,  Indo-China,  an  arm 
of  the  China  Sea  extending  northward  between 
French  Indo-China  and  the  Chinese  island  of 
Hainan.  It  is  about  400  miles  long  and  200 
miles  wide.  It  forms  the  coast  of  the  protec- 
torate of  Tonkin  and  receives  the  commerce 
brought  down  by  the  important  river  Song- 
koi  from  a  rich  agricultural  region. 

TONKS,  Oliver  Samuel,  American  teacher 
of  art :  b.  Maiden,  Mass.,  24  Dec.  1874.  He  was 
graduated  at  Harvard  University,  where  he 
took  his  Ph.D.  degree  in  1903,  and  was  a 
Fellow  of  the  American  Classical  School  at 
Athens  (1901-02).  He  served  as  assistant 
curator  of  the  department  of  classical  art  in  the 
Boston  Museum  of  Fine  Arts  (1903),  was  in- 
structor in  Greek  at  the  University  of  Vermont 
(1904),  lecturer  at  Columbia  (1905)  and  pre- 
ceptor in  art  and  archaeology  at  Princeton 
(1905-11).  He  then  became  professor  of  art  in 
Vassar  College.  He  collaborated  in  writing 
(The  Art  Museum  and  the  Public  School y 
(1912). 

TONNAGE,  the  carrying  capacity  of  a 
ship.  As  this  capacity  is  variously  measured  the 
word  has  several  special  meanings.    As  it  comes 
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from  the  shipyard  the  ship's  capacity  is  rated 
as  "dead  weight  tonnage."  As  it  is  measured 
by  maritime  surveyors  and  registered  as  of  so 
many  tons,  its  capacity  is  spoken  of  as  "gross 
registered  tonnage"  and  "net  registered  ton- 
nage,* both  figures  being  given,  as  in  different 
ports  dues  arc  collected  variously,  sometimes 
on  the  gross  and  sometimes  on  the  net  ton- 
nage. War  vessels,  which  have  no  "carrying 
capacity*  in  the  mercantile  sense,  arc  rated  by 
their  "displacement  tonnage."  Still  another 
form  is  recognized  among  shippers  as  "cargo 
tonnage0  or  "measurement  tonnage.9 

Deadweight  Tonnage  is  the  amount  of 
•deadweight  tons  of  2,000  pounds  which  can  be 
loaded  upon  a  vessel  at  load-line  (q.v.)  draught 
when  she  has  on  board  her  full  complement  of 
stores  and  fuel. 

Displacement  Tonnage  is  the  weight  of 
sea  water  actually  displaced  by  the  vessel.  It 
is  computed  usually  by  calculating  from  the 
drawings  of  the  ship  by  the  naval  architect  the 
cubic  content  of  the  immersed  hull  in  feet  and 
adding  to  that  figure  the  number  of  cubic  feet 
in  the  propeller,  the  shafting  exterior  of  the 
hull  and  the  submerged  portion  of  the  rudder. 
This  total  is  divided  by  35,  as  35  cubic  feet  of 
sea  water  weigh  almost  exactly  one  ton. 

In  ascertaining  the  carrying  capacity  of 
a  ship  under  the  old  style  of  measurement  (ab- 
breviated O.  M.)  the  depth  of  the  vessel  was 
assumed  to  be  the  same  as  its  breadth  and  the 
tonnage  was  obtained  by  multiplying  the  length 
by  the  breadth  by  the  depth  and  dividing  the 
product  by  94,  the  quotient  being  the  tons  bur- 
den. But  this  rule  was  found  to  be  impracti- 
cable, since  shipbuilders  sought  to  evade  ton- 
nage and  harl>or  dues  by  building  their  ships 
very  narrow  and  deep.  In  1835  the  British 
Parliament  remedied  these  defects  by  new 
measurement  laws,  which  were  amended  by  the 
Merchant  Shipping  Acts  of  1854  and  1894. 
Under  this  system,  known  as  the  Moorsom, 
actual  measurements  of  the  depth  of  the  ves- 
sel arc  made  at  certain  intervals,  the  number  of 
which  depends  on  the  length  of  the  tonnage 
deck,  and  at  these  points  transverse  areas  are 
computed. 

Gross  and  Net  Registered  Tonnage.—  For 
purposes  of  measuring  tonnage  the  United 
States  practice  divides  vessels  into  six  classes 
based  upon  their  length  (the  British  into  five). 
These  lengths  and  the  number  of  longitudinal 
sections  into  which  they  are  respectively  di- 
vided are  as  follows :  I,  vessels  under  50  feet 
long,  into  six  parts;  II,  between  50  feet  and  100 
feet,  into  eight  parts;  III,  between  100  and  150 
feet,  into  10  parts;  IV,  between  150  and  200 
feet,  into  12  parts;  V,  between  200  and  250  feet, 
into  14  parts;  VI,  over  250  feet,  into  16  parts. 
These  divisions  arc  set  out  on  the  "tonnage 
deck."  which  in  a  vessel  with  less  than  three 
decks  is  the  upper  deck;  in  a  vessel  with  three 
or  more  decks  is  the  second  deck,  counting  from 
below.  The  length  of  this  deck  is  measured 
on  its  centre  line  from  the  inside  of  its  inner- 
most plate  or  plank  at  the  bow  to  the  inner- 
most side  c\  the  plate  at  the  stern,  but  making 
allowance  for  rake.  The  station*  being  marked 
off  at  equal  distances  upon  this  line,  measure- 
ment oi  the  trail »•  vi T Mr  areas  are  made  at  each 
station,  tin,  depth  hcini:  lir^t  taken.  This  is 
the  distance   from  one-third  up  the  round  of  the 


beam  at  the  bottom  to  the  top  of  the  deck  t 
hers,  allowing  two  and  one-half  inches  for  c 
ing.    If  this  depth  at  midship  is  more 
feet  the  figure  representing  the  depfh  is       ■ 
into  six  equal   parts  and  a   transversa 
urement  is  made  at  each  division,  and 
and   the  bottom.     Counting    from   kw 
second,    fourth    and    sixth    mcasnrcm 
multiplied  by  four,  and  the  third  and  u 
multiplied  by  two.    These  products  arc  « 
together,  and  to  the   sum  thus  obtame*> 
added  the   top   measurement    and    the   I 
measurement.    This  total  is  then  mul 
one-third  of   the  equal   vertical    dis       x 
which  the  depth  was  divided,  and  t««  tf 
accepted  as  the  transverse  area  at  that  : 
These  transverse  areas  are  numbered  c 
tivcly  from  the  bow  to  the  stern.    Omit 
first  and  the  last,  the  second,  fourth  am.  • 
succeeding  area  with  an  even  number  is 
plied  by   four;  and  the  third,  fifth  am* 
succeeding  area  with  the  odd  number  is 
plied  by  two.    These  several  products  aw 
added  together  and  the  first  and  last  also  s 
and  the  sum  is  then  multiplied  by  one-      rti 
equal    longitudinal    distance    between 
tions.     The  total  is  the  cubic  contc 
ship  in  cubic   feet.     This  figure  is  «■ 
divided  by  100  and  the  quotient  is  the  in 
tonnage.    To  this  is  added  the  number  «*> 
feet   in  all  deckhouses  and   nermann        « 
ered-in   spaces   which   are   above    the   rasa 
deck,  and  which  arc  or  may  be  used  to 
with  cargo  or  use  as  transport  for  ps 
These  additions  are  also  divided  by 
added  to  the  underdeck  tonnage  to 
gross  registered  tonnage.     The  net  r, 
tonnage   is   computed   by   deducting    f. 
gross   the   cubic  content   of    the   engiwe 
(including  the  shaft  tunnel),  the  crew 
cable    lockers,   coal    bunkers,   chart  rot 
ajl  space  needed  in  the  navigation  of 
and  such  part  of  the  space  in  the  dou     c  . 
as  is  not  available  for  fuel,  stores  or  %* 
calculating  the  ship's  registry  t       ;        M 
common  practice  to  compare  the  « 
with  the  gross  tonnage,  and  if  it  *-  .* 
per  cent,  and  under  20  per  cent,  to 
arbitrary  deduction  of  32  per  cent  foi  . 
vessel   and  37  per  cent   for  a   side* 
making  the  figure  for  the  net  toniu 
deductions  from  the  gross  tonrt 
ferent  ports,  and  for  this  reason         »■*— 
carries  its  gross  tonnage  figures  *» 
net    figures    for    the   calculation    o»    , 
canal  dues  by  the  local  authorities. 

Cargo  or  Measurement   Ton  is 

true   cubic   content  of   the   ship   iu 
divided   by   40 — on    the   principle         »  - 
(2,000  pounds)  of  average  cargo  w      *c 
cubic  feet  in  the  ship's  hold.     It  is 
sumption  that  the  freight  charges  foi  - 
tation  are  fixed.     Where  the  ca         i 
more  than  2,000  pounds  to  the 
space,  as  with  stone,  metals,  c*i       i%m 
actual   weight  of  the  material  U 
basis  of  figuring  the  freight. 

The    British    system    of    meavm 
adopted  by  the.  United  States  in  : 
sequent ly,  with  slight  variati 
time    nations.     At    Suez,    Pk« 
canal>  where  tolls  are  based  *,..   £ou 
management    have    established    rules  «• 
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own  for  measurement,  as  they  .have  to  deal 
with  vessels  of  all  nations.  Under  modern 
rules  account  is  taken  of  the  space  in  double 
bottoms,  now  commonly  utilized  for  feed,  water, 
oil,  fuel,  etc.,  and  no  allowance  of  more  than 
5  per  cent  of  the  gross  tonnage  for  crew  space 
is  countenanced.  Deckhouses,  however,  which 
are  used  only  as  lounging  rooms  by  passengers 
accommodated  elsewhere  in  the  vessel  are  also 
deducted  in  arriving  at  net  tonnage. 

TONOMETER,  in  music,  an  instrument 
for  measuring  the  pitch  of  tones,  such  as  a 
tuning  fork  or  a  set  of  graduated  tuning  forks. 
The  best-known  tonometer  was  invented  by 
Scheiblcr  in  1834,  and  was  subsequently  im- 
proved by  Konig.  It  consisted  of  an  excep- 
tionally perfect  set  of  tuning  forks  with  an  ap- 
paratus for  determining  the  exact  number  of 
vibrations  per  second  produced  by  a  given  tone. 
An  instrument  for  measuring  tension  in  a 
liquid,  or  of  the  eyeball,  is  also  termed  a  tonom- 
eter. 

TONQUIN.    See  Tonkin. 

TONSILS  and  TONSILITIS.  See  Nose 
and  Throat,  Disease  of. 

TONSON,  Jacob,  English  publisher:  b. 
London,  1656;  d.  there,  2  April  1736.  In  1678 
he  opened  his  shop  at  the  Judge's  Head,  Chan- 
cery lane,  near  Fleet  street.  He  soon  became 
the  publisher  of  Dryden's  works,  and  continued 
as  such  for  many  years.  In  1690  he  completed 
the  purchase  of  the  publishing  rights  of  Para- 
dise Lost,*  and  afterward  claimed  that  he  made 
more  on  that  poem  than  on  any  other.  About 
1700  he  removed  his  shop  to  a  place  in  Gray's 
Inn  Gate.  When  the  Kit-Cat  Club  (q.v.)  was 
founded  he  was  made  its  secretary.  He  pur- 
chased a  house  at  Barn  Elms  and  provided  a 
room  there  for  the  meetings  of  the  club.  In 
1710  he  moved  to  the  Shakespeare's  Head. 
Here  he  continued  until  his  retirement  from 
business  in  1720.  His  name  is  associated  with 
nearly  all  the  literary  men  of  his  time:  with 
Pope,  whose  pastorals  appeared  in  Tonson's 
<Miscellany)  (1709);  with  Addison,  for  whom 
he  published  'Cato*  (1713)  and  for  a  time 
issued  The  Spectator;  with  Congrcve,  Steele, 
Waller,  etc.  Wycherley  spoke  of  him  as  hav- 
ing long  acted  as  gentleman-usher  to  the  Muses. 
He  published  Rowe's  edition  of  Shakespeare 
(1709). 

TONSURE,  the  shaving  of  a  space  on  the 
top  of  the  heads  of  Roman  Catholic  and  Greek 
priests,  performed  as  a  solemn  rite  since  the 
6th  century.  The  custom  of  cutting  away  the 
hair  in  token  of  the  dedication  of  a  person  to 
the  service  of  God  is  very  ancient,  being  men- 
tioned as  early  as  the  4th  century.  The  tonsure 
furnishes  a  means  to  distinguish  the  higher 
clergy  from  the  lower,  as  the  extent  of  the 
tonsure  increases  with  the  rank.  The  shape  of 
the  bare  space  also  varied  at  different  peroids. 
Many  religious  orders  (for  example,  the  Fran- 
ciscans) allow  only  a  narrow  strip  of  hair 
around  the  head  to  grow ;  all  above  and  below 
is  shaved.  Shaving  the  hair  precedes  conse- 
cration ;  it  is  performed  by  the  bishop.  It  was 
never  ordered  by  the  Holy  See  or  any 
^provincial  or  national  council,®  says  W.  H. 
W.  Fanning,  and  by  tacit  consent  the  custom 
has  been  discontinued  in  English-speaking 
countries. 
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TONTINE,  ton-ten',  a  form  of  annuity  or 
financial  assurance  in  which  gain  accrues  from 
survivorship.  The  word  is  derived  from  the 
name  of  Lorenzo  Tonti,  a  Neapolitan  who  set- 
tled in  Paris  in  the  time  of  Cardinal  Mazarin 
and  who  invented  this  style  of  life  annuity. 
Tonti  proposed  the  system  to  the  French  gov- 
ernment as  a  method  of  raising  money  and 
while  the  plan  wras  not  adopted,  still  it  served 
as  a  model  on  which  all  future  tontines  were 
operated.  The  members  of  Tonti's  association 
were  to  subscribe  the  sum  of  money  needed  by 
the  government  and  were  to  receive  life  shares 
in  the  society.  There  were  to  be  10  classes  of 
subscribers,  according  to  their  age,  and  for 
each  class  a  fixed  sum  was  to  be  divided  yearly 
among  the  members  of  the  class.  When  a 
member  died  his  share  was  divided  with  the 
rest  among  the  members  of  the  class  so  that 
the  death  of  each  member  benefited  all  those 
remaining,  and  the  profit  to  the  last  few  sur- 
vivors in  each  class  was  enormous,  while  the 
sole  survivor  received  the  entire  sum  of  inter- 
est accruing  to  his  class.  Upon  his.  death  the 
interest  ceased  and  the  borrower  obtained  the 
capital.  In  1689-92  the  system  was  used  by 
Louis  XIV,  who  was  sorely  in  need  of  funds. 
He  organized  a  tontine  with  a  capital  of 
$70,000,000,  which  lasted  for  a  period  of  40 
years.  The  sole  survivor  drew  an  annual  in- 
come of  $367,500  from  his  original  investment 
of  $1,500.  During  the  following  century  the 
tontine  was  frequently  used  in  France  and  in 
Great  Britain,  and  in  at  least  one  instance  in 
the  United  States,  in  order  to  raise  large  sums 
of  money.  A  disastrous  private  tontine  in 
France,  known  as  the  aCaissc  Lafarge,*  was 
established  in  1791.  When  60,000,000  francs 
had  been  subscribed  into  the  company  it  was 
found  that  either  through  gross  error  or  fraud 
the  interest  promised  was  an  impossible  one 
and  the  subscribers  owing  to  the  financial  panic 
then  prevailing  lost  not  only  their  interest  but 
their  capital  as  well.  The  last  public  tontine 
in  England  was  opened  in  1789  and  the  in- 
terest, amounting  to  $210,150,  was  paid  as  late 
as  70  years  after  that  date.  The  Irish  tontines, 
established  1773-77,  drew  as  many  as  3,500  mem- 
bers. Tontines  in  the  United  States  were  at 
one  time  popular  as  a  means  for  raising  money 
for  the  erection  of  large  buildings.  The  New 
York  Tontine  Society,  founded  in  1790,  was 
wound  up  1870-78,  while  tontine  buildings  were 
erected  in  New  York,  New  Haven,  Albany  and 
other  American  cities. 

Although  tontines  in  their  old  form  were 
long  ago  abandoned  by  financiers,  the  tontine 
system  as  applied  to  fife  assurance  has  given 
rise  to  an  important  modification  of  the  usual 
insurance  policies.  What  is  known  as  the  ton- 
tine dividend  policy  has  the  following  distinc- 
tive features :  The  holders  of  such  policies 
constitute  a  class  by  themselves;  they  do  not 
participate  in  profits  until  after  the  lapse  of  the 
tontine  period,  usually  10,  15  or  20  years;  the 
representatives  of  the  insured  in  case  of  his 
death  before  the  commencement  of  the  dividend 
period  receive  only  the  sum  mentioned  as  the 
face  value  of  the  policy;  no  surrender  value  is 
allowed  to  anyone  who  relinquishes  his  policy 
before  the  dividend  period  and  all  profits  from 
whatever  source  are  reserved  until  that  period, 
when    the   accumulated    dividends   are    to   be 
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equitably  divided  among  the  holders  of  such 
policies  as  are  then  in  force.  This  form  of 
policy  is  now  in  very  little  favor.  Modifica- 
tions from  these  general  principles  have  been 
practised  by  various  societies.  For  further  in- 
formation consult  F.  De  Peystcr's  ( History  of 
the  Tontine  Building*  (1855).    Sec  Txsi'raxce. 

TONTO  (Spanish,  "foolish"),  an  inappro- 
priate name  applied  by  the  Spanish  colonists  of 
Arizona  in  the  l°th  century  to  a  number  of  In- 
dian tribes,  namely:  (1)  To  the  Tulkepaia,  a 
tribe  of  the  Yuman  stock  settled  in  1875  on  San 
Carlos  reservation,  Arizona.  (2)  To  the  Eoyo- 
tero  Apaches,  an  Athapascan  tribe.  (3)  To  the 
Pinal  Apaches  of  the  same  stock.  (4)  To  a 
mixture  of  Yavakai  (Yuman)  men  and  Pinal 
women  who  have  intermarried.  The  name  has 
been  especially  applied .  to  thr  last -mentioned 
body,  who  formerly  occupied  Tonto  Basin  and 
the  Pinal  Mountains  of  central  Arizona,  whence 
some  500  of  them  were  removed  to  the  Rio 
Verde  reservation  and  later  to  the  Sati  Carlos 
reservation.  They  number  al  tout  700,  and  speak 
a  mixed  Yuman- Athapascan  language 

TONTY,  ton'te.  or  TONTI,  Henri  dc, 
Italian  explorer:  b.  about  1650;  d.  Fort  Louis 
(Mobile),  September  1704.  He  was  a  son  of 
Lorenzo  Tonti.  He  entered  the  French  army, 
served  also  in  the  navy,  and  in  1678  came  with 
La  Salle  (q.v.)  to  Canada,  went  with  him  into 
the  Illinois  country  in  1680,  undertaking  the 
first  civilized  occupation  of  that  region,  and 
was  placed  in  charge  of  Fort  Crevccceur,  a 
little  below  Peoria,  where  La  Salle  left  him. 
In  1681  he  joined  La  Salle  at  Michillemack- 
inac.  and  with  him  descended  the  Mississippi 
to  its  mouth.  Subsequently  he  was  in  com- 
mand at  the  stronghold  on  "Starved  Rock,1* 
called  by  La  Salle  Fort  Saint  Louis,  and  in 
16S8.  after  La  Salle's  death,  unsuccessfully  at- 
tempted the  rescue  of  the  French  colonists  left 
in  Texas.  "There  are  very  few  names  in 
French-  American  history."  says  Parkman, 
"mentioned  with  such  unanimity  of  praise  as 
that  of  Henri  de  Tonty."  He  wore  a  metal 
hand  with  which  he  so  effectively  disciplined 
the  Indians  on  occasions  that  they  thought  him 
a  great  medicine  man.  Consult  French,  'His- 
torical Collections  of  Louisiana^  (Vol.  I, 
1846)  ;  Parkman,  'The  Discovcrv  of  the  Great 
West'    (lS</>;   new  ed..   l«n8). 

«TOO  PROUD  TO  FIGHT,"  an  expres- 
sion used  by  1'rrsideiit  Wilson  in  the  course  of 
an  address  ddm-n-d  t<»  4.(KM)  newly-naturalized 
Xmerican  citi/cn*  in  ('(invention  Hall.  Phila- 
delphia, on  10  May  1()15.  Torn  from  its  con- 
text, this  now  historic  phrase  accumulated  a 
large  amount  of  more  or  less  intentional  mis- 
interpretation. The  sentence  immediately  fol- 
lowing it  contains  the  real  gist  of  the  Presi- 
dent's meaning:  "There  is  Mich  a  thiin:  as  a 
man  being  too  proud  to  fight  There  is  sm*h  a 
thing  as  a  nation  being  so  right  that  it  does  not 
need  to  convince  others  by  lurce  that  it  is 
light." 

TOOELE.  I'tah.  ci»unty-seat  of  Tooele 
i"mutii\.  on  the  San  Pedro.  I.»»s  Angele*  and 
Sa'.T  1  :ik»  and  the  T'-nele  Valley  railroad-.  35 
mili-s  -outhwrst  of  Salt  Lake  City  The  in- 
■  In -•  i  i -  -  m«.  hi'li-  a  Iau»e  -melter.  a  llouring  mill, 
-aw  ir:!N  ..»"1  :>.  •  n  ann  rv  \\  has  a  Carnegie 
library      Pop    a' out  3.000. 


TOOKE,  John   Home,   English  poiheim 
and  philologist :  b.  Westminster,  25  Tunc  1736; 
d.  Wimbledon,   18  March   1812.     He  was  wh- 
eat cd  at  Westminster  and  at   Eton,  whence  k 
was   removed   to   Saint   John's    College,  Cam- 
bridge.     In    1756   he    entered    himself   at  Ae 
Inner  Temple;  but  in  1760  he  took  orders.    He 
was  a  warm  opponent  of  the   American  wv. 
and  was  prosecuted  for  sedition  for  the  word- 
ing of  a  resolution  by  which  the  Constitutional 
Society  voted  £100  to  the  widows  and  chiMm 
of    the    Americans    "murdered    hy    the   Irinc'i 
troops,0  in  the  battle  of  Lexington.     For  tku 
obnoxious  paragraph  he  was  tried  at  Guildhall 
in    1777,  and   sentenced   to   a    vear's   imprison- 
ment and  a  fine  of  £200.     In  1^80  he  published 
a  keen  review  of  Lord  North's  administrate* 
in  a  pamphlet  entitled   *  Facts,  *   and  in  ITS?  a 
( Letter  on  Parliamentary  Reform.*     It  was  is 
1782  that  he  took  the  name  of  ■Tookc.*  leinf 
previously  known  as  John  Home.     This  cane 
about  through  his  being  named  as  heir  to  Wil- 
liam  Tookc,   a  wealthy  gentleman   of  Surrey. 
In  1786  he  published  in  an  octavo  volume  Ins 
work    entitled    (Epea    Pteroenta*     (Greek   for 
< Winged    Words1),    or    the     'Diversions    of 
Purlcy.1     In  1801  he  accepted  the  seat  for  Old 
Sarum.     His  political  life  closed  with  the  <£*- 
solution     of     Parliament     in      1802.       Tookc 
possessed    considerable    learning-      His    cEpca 
Pteroenta>   is  original  and  ingenious,  and  has 
exercised  considerable  influence  on  the  subse- 
quent development  of  philological  investigation 


TOOLS,  John  Lawrence.  English 
dian;  b.  London,  12  March  1852;  d.  Brightom, 
30  July  1906.  He  was  educated  at  the  City  of 
London  School.  After  serving  for  some  time  as 
a  wine-merchant's  clerk  he  took  to  the  stage, 
and  made  his  first  apperance  at  the  Hay- 
ma  rkyt  in  1852.  He  then  played  with  great  sac- 
cess  in  Dublin,  Belfast,  Edinburgh  and  Glas- 
gow, and  ultimately  became  a  popular  favorite 
everywhere.  In  1880  he  began  the  management 
of  the  Folly  Theatre,  London,  which  he  after- 
ward reconstructed  and  named  after  himseH. 
In  1874  he  visited  America,  in  1888  he  pub- 
lished his  'Reminiscences*  and  in  1800  made  a 
successful  tour  in  Australia  and  New  Zealand. 
He  was  one  of  the  most  popular  actors  on  the 
stage,  inimitable  in  his  personation  of  semi- 
pathetic,  semi-ludicrous  characters.  Among  hit 
most  Micccssful  parts  were  Paul  Pry,  takfc 
Plummcr  in  the  'Cricket  on  the  Hearth,*  aed 
L;nclc  Dick  in  < Uncle  Dick's  Darling.'  One  of 
his  latent  parts  was  that  of  Walker  in  Bank's 
*  Walker,   London.1 

TOOLE,  Joseph  Kemp,  American  \awytr 
and  State  executive:  b.  Savannah,  Ma,  12 
May  1X51.  He  removed  to  Montana,  beoss* 
f->tal>li"hcd  as  a  lawyer  in  1870.  and  senti 
tw»>  terms  as  district-attorney.  He  was  » 
memler  of  the  Territorial  legislature  in  1W, 
and  of  Congress,  1884-88.  He  was  elected 
to  the  Constitutional  Convention  in  l&A  M 
the  first  governor  of  the  new  State  of  Monom 
IWJ-'M.  and  was  re-elected  governor  in  W0 
and  1(XM  but  resigned  1  April  1906;  and  it* 
tired    into  private  life. 

TOOLS.     The  almost  innumerable  vane* 

(•f  Tve.-hanica]  appliances  and  device?  which  aw 
included  tmler the  general  term  €  tools*  may  It 
primarily  classified  into  three  important 
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ig  to  the  nature  of  the  material  worked 
(1)  Wood-working  tools;  (2)  Metal- 
*  tools;  and  (3)  Masonry-work  tools; 
which  include  special  forms  of  hand 
id  machine  tools  which  may  be  still  fur- 
jdivided  according  to  the  class  of  work 
ished  with  their  aid,  or  according  to  the 
ir  of  the  machines  in  connection  with 
hey  are  employed. 

Wood-working  Tools. 

small  tools  used  in  wood-working  are 
lainly  employed  in  carpentry  work  and 
of  the  various  forms  of  "guiding*  tools, 
?s°  tools,  "rasping0  tools,  "edge*  tools 
ting*  tools,  "boring*  tools,  "striking* 
id  "chopping*  tools. 

machine  tools  include  the  various  forms 
s,  borers,  shapers  and  slotters,  equipped 
itable  accessory  devices  such  as  cutters, 
tc,  according  to  the  purposes  for  which 
e  used  in  turning,  boring,  drilling  and 
inds  of  work  in  wood.  The  machine 
e  always  operated  by  power  and  in  re- 
ars a  good  many  hand  tools,  as  drills, 
/er-driven. 

guiding   tools   comprise   the   following 

devices :  

Ik-line. —  This  consists  of  several  yards 

cord  wound  upon  a  wooden  reel.  The 
well  rubbed  in  with  chalk  or  with  char- 
d  is  used  for  the  purpose  of  making 
vhere  cuts  have  to  be  made. 
*. —  This  is  a  thin,  flat,  narrow  strip  of 
3od,  ivory  or  metal,  frequently  two  feet 
th,  and  graduated  or  divided  on  both 
'  a  series  of  lines  at  right  angles  to  the 

the  strip  into  inches  and  tractions  of  an 
ch  as  halves,  quarters,  eighths,  twelfths, 
hs  and  thirty-seconds, 
ight-edge. —  This  consists  of  a  long, 
p  of  hard  wood,  or  of  bright  hard  steel, 
t-edges  range  from  four  to  six  feet  in 
and  from  two  to  four  inches  in  width. 
:hey  arc  made  of  wood,  well-seasoned 
1  free  from  winding  is  essential,  and  a 
'dge  is  commonly  attached,  and  when 
f  steel  they  are  often  nickel-plated  in 
)  prevent  them  from  rusting.  They  arc 
r  ruling  and  marking  straight  lines. 

Squares   or   Try-squares. — A    square 

consists  of  a  wooden  stock  or  back 
ich  a  steel  blade  is  fitted  at  right  angles 
ured  by  screws  or  rivets.  It  is  used  for 
j-out    work    at    right    angles.      Squares 

size  from  3  to  30  inches.  Sometimes 
e  made  entirely  of  plain  or  of  nickel- 
>teel  and  have  scales  engraved  on  their 

it-level  consists  of  a  glass  tube  partially 

ith  a  quantity  of  spirit  so  as  to  allow  of 

stencc   of    an    air-bubble   about   half   an 

length   within   the   tube.     This   tube  is 

i   in    a    framework    of    hard   wood   the 

f  which  arc  perfectly  level  and  true  and 

to  the  axis  of  the  tube.    It  is  protected 

most    important    sides,    the    edges,    by 

facings  and  is  provided  with  a  sight- 

hcr  on   the   top  or  at   the  side   through 

he  movements  of  the  bubble  may  be  ob- 

Spirit-lcvels  range  in  length  from  8  to 

is  and  are  used  for  the  purpose  of  ascer- 

whether  the  surface  of  a  piece  of  work 


or  the  portion  of  a  structure  is  truly  horizontal 
or  truly  perpendicular. 

Plumb-level. —  This  is  a  cord  attached  to 
the  exact  centre  of  the  upper  end  of  a  vertical 
straight-edge.  A  weight  suspended  from  the 
lower  end  of  the  cord  swings  freely  in  a  pear- 
shaped  hole  near  the  lower  end  of  the  straight- 
edge. A  straight  line  is  marked  on  the  straight- 
edge 'from  the  centre  of  the  pear-shaped  hole 
to  the  point  of  attachment  of  the  cord.  In 
testing  the  perpendicularity  of  a  surface,  one 
edge  of  the  straight-edge  is  placed  against  the 
surface  under  test  and  the  coincidence  of  the 
cord  with  the  line  marked  on  the  straight-edge 
is  carefully  noted. 

Gauges. —  Three  common  kinds  of  gauges 
are  used  in  carpentry  work — the  "marking* 
gauge,  the  "cutting*  gauge  and  the  "mortise* 
gauge.  The  marking  gauge  consists  of  a  head 
or  block  which  slides  along  a  shank  about  nine 
inches  long.  A  spike  is  inserted  near  the  end 
of  the  shank  and  the  movable  head  is  provided 
with  a  screw  or  a  wedee  by  which  it  may  be 
fixed  at  any  required  distance  from  the  spike. 
It  is  used  for  the  purpose  of  making  a  mark  on 
a  piece  of  wood  parallel  to  an  edge  which  has 
been  previously  straightened  and  along  which 
the  head  of  the  gauge  is  guided  while  the  spike 
inflicts  the  mark.  It  is  very  useful  in  dressing 
several  pieces  of  wood  to  exactly  the  same 
breadth.  The  cutting  gauge  is  similar  to  the 
marking  gauge  in  all  respects  with  the  excep- 
tion of  the  spike  which  is  replaced  by  a  thin 
steel  plate.  This  plate  passes  through  tnc  shank 
and  is  held  in  place  by  a  set-screw  and  is 
sharpened  on  one  edge  so  that  it  is  capable  of 
cutting  either  with  or  across  the  grain.  It  is 
used  for  gauging  dovetailed  work  and  for  cut- 
ting veneers  to  equal  breadths.  The  mortise 
gauge  is  also  similar  to  the  other  two  gauges 
but  it  is  provided  with  two  spikes,  one  fixed  and 
the  other  movable  and  capable  of  being  adjusted 
at  different  distances  from  the  fixed  spike  by 
means  of  a  set-sc.ew.  It  is  used  for  the  pur- 
pose of  gauging  mortise  and  tenon  work. 
Compound  gauges  consisting  of  combinations 
of  cutting  and  marking  gauges  or  of  marking 
and  mortise  gauges  are  also  commonly  used  for 
the  purposes  designated. 

Bevels. —  These  are  made  somewhat  like  the 
squares,  but  with  the  exception  that  the  blades 
are  attached  to  the  stock  by  a  pin  which  permits 
of  their  being  set  at  any  angle  other  than  a 
right  angle,  and  held  in  such  position  by  a 
thumbscrew;  they  are  used  for  trie  purpose  of 
marking  lines  at  such  angles  to  the  first  side  of 
the  piece  of  work.  In  some  forms  the  blade  is 
slotted  through  a  part  of  its  length  and  is 
called  a  "sliding*  bevel.  Others  such  as  the 
"boat-builder's*  bevels  have  two  brass  blades, 
one  at  each  end  of  the  stock,  while  in  the  "pro- 
tractor* bevels  the  sliding  arm  works  through  a 
semi-circle  graduated  into  degrees. 

Mitre-box. —  This  is  a  device  for  guiding  a 
saw  so  that  it  will  cut  at  some  regular  angle,  as 
45  degrees.  In  its  simplest  form  it  is  a  rectan- 
gular box  composed  of  two  vertical  sides 
fastened  to  the  bottom.  A  saw-cut  made  at 
an  angle  of  45  degrees  through  the  sides  guides 
the  saw  when  it  is  employed  to  cut-  a 
piece  of  wood  such  as  a  picture  molding 
placed  in  the  mitre-box.  Other  cuts  than 
those  at  an  angle  of  45  degrees  may  be  made  in 
the  same  box  by  cutting  the  guiding  cuts  at  the 
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required  angles  through  the  sides  of  the  box. 
The  most  convenient  form  of  mitre-box  for 
cutting  a  wide  series  of  angles  is  one  provided 
with  movable  guides  which  may  be  readily  set 
at  the  required  angles.  As  a  rule,  the  mitrc- 
edges  of  the  moldings  arc  left  rough  from  the 
saw  so  as  to  make  the  glue  adhere  more  firmly, 
but  where  sawed  mitre-work  requires  to  be 
planed  smooth  it  is  planed  up  with  a  "shopting- 
board*  which  consists  of  two  pieces  of  wood 
screwed  together  so  as  to  form  a  step,  on  the 
upper  one  of  which  two  strips  of  wood  are 
screwed  at  right  angles  to  each  other.  These 
strips  act  as  guide-bars  against  which  the  piece 
of  molding  to  be  mitred  is  held  and  then  planed 
off  on  the  edge  of  the  step. 

Compasses  and  Calipers. —  These  devices 
arc  mack*  of  metal  and  are  employed  for.  the 
purpose  of  taking  dimensions  such  as  the  in- 
side and  outside  diameters  of  pipes  and  other 
cylindrical  work  that  cannot  be  taken  accu- 
rately with  a  rule.  A  compass  consists  of  two 
legs  which  are  movable  about  a  sector  joint. 
In  the  form  called  a  °wing-compass,w  it  is  pro- 
vided with  a  metal  arc  and  a  set-screw  attach- 
ment which  permits  of  its  being  set  to  corre- 
spond with  a  definite  measurement  and  remain 
so  set  without  variation  until  that  particular 
measurement  is  no  longer  required.  Compasses 
arc  also  used   for  striking-out  circular  figures. 

Calipers  are  termed  ft inside*  and  "outside** 
calipers  according  to  the  character  of  the  dimen- 
sions taken  by  their  aid.  Inside  calipers  are 
made  with  straight  legs  which  are  bent  around 
only  at  the  point  ana  arc  used  for  measuring 
internal  diameters.  Outside  calipers  arc  made 
with  bowed  legs  and  arc  used  for  taking  meas- 
urements of  external  diameters.  "Combination0 
calipers  are  an  improved  form  in  which  the  legs 
are  pivoted  near  the  middle  point,  thus  making 
four  movable  ends,  two  of  which  are  bowed  and 
are  used  for  taking  outside  measurements,  and 
the  other  two  straight  at)d  applicable  to  the 
taking  of  inside  measurements. 

Trammels.— These  are  appliances  in  the 
form  of  beam-compasses  in  which  the  heads 
slide  along  a  straight  bar  to  which  they  may  be 
tightened  by  set-screws.  The  heads  are  made 
either  of  brass  or  of  hard  wood,  the  former 
being  preferable,  and  steel  points  are  inserted 
into  the  bodies.  Thev  are  employed  for  the 
purpose  of  taking  measurements  and  for  strik- 
ing arcs  which  exceed  the  capacity  of  the 
ordinary  compasses. 

Caliper-rules  and  Caliper-squares. —  The 
raliper-rulc  consists  of  a  short  steel  rule,  a 
portion  of  which  is  attached  to  a  closely-fitting 
slide  which  may  be  drawn  out  until  the  object 
to  be  measured  is  embraced  between  the  oppos- 
ing portions  of  the  rule.  As  both  the  rule  and 
the  slide  are  graduated  into  minute  fractions 
of  an  inch,  the  thicknesses  of  the  objects  meas- 
ured can  be  read  off  directly  from  the  dimen- 
sions on  the  slide.  The  caliper-square  is  a 
square,  one  elbow  of  which  is  fitted  with  a 
caliper-nilr. 

Bell  Centre-punch.  This  is  a  useful  little 
de\ice,  by  the  aid  of  which  a  square,  round, 
i.val  or  triangular  article  may  lie  instantaneously 
and  accurately  centred  for  the  purposes  of 
drilling  and  turning.  It  consists  of  a  punch 
which  is  enclosed  within  a  tube  the  lower  end 
of  which  is  expanded  or  tapered  into  the  shape 


of  a  bell.   This  tapering  mouth  adapts 
bars  of  different  diameters,  and  when 
over  the  end  of  a  bar  of  any  cross-sectkn 
ever  ensures  the  marking  of   the  exact 
of  the  bar  by  the  point  of  the  punch. 

The  holding  tools   are    rcprcseu       hi 
various  forms  of  pincers,  vises  and  i 

Pincers. —  These  consist  of  various  i 
implements  shaped  somewhat  like  to 
used    for   the  purpose   of    drawing 
timber.   They  arc  made  of  iron  and  ■. 
steel  in  the  jaws.    The   face*   are  xneue 
and  nearly  flat  so  as  to  afford  great 
leverage. 

Vises. —  These  arc  made  in  a  prcat 
of  forms  and  sizes,  the  most  usetul  aw  « 
are  those  with  parallel  movement  in 
The  ordinary  vise  consists  of  a  pair 
faced  jaws  one  of  which   is  capable  m  i 
moved  by  a  screw  or  by  a  lever,  while 
is  fixed  rigidly.   The  improved  for 
vided  with  swivel-bases  and  swivel-u* 
ments,  which  enable  them  to  grip  i 
any   position   that   may    lie    requircu 
venience  in  working.    These  appliances 
ally  attached  to  a  work-bench  and  arc 
holding  or  gripping  pieces  of   work  \ 
quire  to  be  held  firmly,  hut  which  have 
cicnt  weight  in  themselves  to  remain 
or  immovable  under  the  operation  ok 
The  vise-jaws  are  usually  steel- facet*. 
ting  them  to  a  vise  ihcy  arc  first   sen 
the  w rough t-iron   backing  and   serrateu 
untempcrcd;  they  are  then  removed 
ened  and  subsequently  screwed  tack 
on  the  backing.   In  the  smaller  forms 
jaws  arc  usually  welded  to  the.  hacking, 
form  commonly  known  as  the  *  taper* 
loose  jaw-piece  rounded  on  the  back  ani 
hie  of  movement  in  a  corresponding  hoJu-r 
ing  is  attached  to  the  fixed  jaw.     It 
slewing  movement  by  which   the  vise 
adapted  to  different  angles  for  holdi 
forms  of  tapered  work.  The  vison 
clamps  are  simply  angle  strips  of  •«.-«, 
copper,  which  are  placed  against   the 
order  to  prevent  the  bruising  of  del 
of   work  by   the  serrations   on    the   » 
faces. 

Clamps. —  These  comprise  several 
appliances  for  holding  together  pieces 
in   position    for   nailing   and    screw 
tightening  up  the  joints  in  glued  wgi_  .■ 
to  allow  sufficient  time  for  the  glue 
An  ordinary  form  consists  of  a  lot 
and  twro  brackets  which  slide  there**— 
the  backets  is  capable  of   being   mo 
to  any  point  on  the  bar  while  the  othn 
ated  and  its  amount  of  travel  limited 
which  is  attached  to  the   end  of   I 
operated  by  a  lever  handle.    The  < 
vided  with  a  scries  of   holes   ah 
for  receiving  the  iron  bolls  hy  i       ^ 
sliding  bracket  may  be  held  s 
desired  point.   Some  of  the  othvi 
are  the  adjustable  "screw-clamp*  , 
ncr-clamp,"  the  latter  being  a  very 
foi    securely  gripping   two   sides  of  m 
frame   while    they   arc    being   nailed  tn 
together. 

The  rasping  tools  comprise  the 
of  saws,  files  and  rasps. 

The  Saws  are  an  important 
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>yed  for  cutting  and  dividing  substances, 
meral,  the  saw  may  be  defined  as  a  tool 
g  a  serrated  blade  and  furnished  with 
idle  or  frame  by  means  of  which  it  is  op- 
j  either  by  hand  as  in  the  case  of  the  hand- 
or  by  belting  as  in  the  case  of  the  power- 
n  saws.  The  saw-blade  or  saw-plate  is 
ly  made  of  the  best  tempered  steel  and  the 
,  length  and  pitch  of  the  teeth  are  designed 
nade  to  suit  the  class  or  character  of  the 
performed  and  the  nature  of  the  ma- 
worked.  The  various  terms  used  for  de- 
ng  the  principal  parts  of  a  saw  may  be 
y  defined  as  follows :  "space,59  the  dis- 
bctween  the  points  of  two  adjoining  teeth, 
h®  or  "rake,®  the  inclination  or  angle  of 
ace  of  a  tooth.  This  varies  from  65  de- 
to  70  degrees  for  cutting  soft  woods  and 
80  degrees  to  85  degrees  for  cutting  hard 
s.  The  corresponding  "relief -angle0  or  the 
s  formed  by  the  base  and  top  of  the  tooth 
5  from  45  degrees  to  50  degrees  for  soft 
s  and  from  65  degrees  to  70  degrees  for 
woods.  "Gullet*  or  "throat,"  the  depth  of 
x>th  from  the  point  to  the  root.  "Gauge,® 
hickness  of   the  saw-blade,  usually  deter- 

1  by  the  wire-gauge.  "Set,®  the  amount  of 
il  inclination  given  to  the  teeth  to  one  side 

2  other  of  the  plane  of  the  blade  for  effect- 
clearance  of  the  sawdust.     "Points,®  the 

>er  of  teeth  points  to  an  inch,  taken  as  a 
in  estimating  the  coarseness  or  fineness  of 
t.  The  teeth  of  cross-cut  saws  are  usually 
ed  to  cut  both  ways.   Saw  teeth  are  desig- 

by  various  names  such  as  "peg®  teeth, 
teeth,  "half -moon®  teeth,  "gullet®  teeth, 
according  to  their  peculiar  form.  The 
us  kinds  of  saws  commonly  used  by  wood- 
ers  arc  the  "hand-saws,®  the  "back-saws,® 
lframe-sa\vs®    and    the    "pad-saws.®     The 

"deal,®   "frame,®   "band®   and  "circular® 

arc  mostly  used  in  connection  with  the 
iction  of  lumber  and  sawmill-work.  See 
i  and  Sawing  in  this  Encyclopedia. 
les  and  Rasps. —  These  comprise  a  class 
•ols  having  surfaces  covered  with  sharp- 
1  furrows  or  teeth,  which  are  employed  for 
ving  particles  of  wood,  metal  or  other  ma- 

by  the  process  of  abrasion  or  the  cutting 
i  of  a  multitude  of  line  points.   They  are 

in  a  vast  number  of  shapes  and  sizes  and 
.rious  degrees  of  fineness  or  coarseness  to 

them  to  various  kinds  of  work  and 
rials.  A  file  differs  from  a  rasp  in  that  its 
ws  or  teeth  arc  made  by  straight  cuts  in- 
i  on  its  surface  by  a  reciprocating  chisel 
e  the  metal  is  hardened,  either  in  a  series 
ngle  cuts  or  crossed  cuts,  while  the  teeth 
rasp  arc  a  number  of  isolated  projections 
i  on  its  surface  by  the  pyramidal  end  of 
ingular  punch.  See  Files  and  File  Mak- 
n  this  Encyclopedia. 

3ge  Tools  comprise  the  various  forms  of 
s  and  gouges,  the  planes  and  a  miscel- 
us  assortment  of  spokeshaves  or  smooth- 
es and  various  appliances  such  as  grind- 
s,  emery  wheels  and  oilstones,  used  for 
aining  a  sharp  cutting-edge  on  the  various 

lisels  and  Gouges. —  The  essential  princi- 
f  these  types  of  cutting  tools  is  that  of 
vedgc.  The  chisel  in  its  simplest  form 
ically  constitutes  the  slice  of  an  axe,  but  as 


its  action  or  movement  is  the  result  of  the 
force  applied  to  it  by  the  blows  of  a  mallet  or 
hammer,  the  eye  of  the  axe  is  replaced  by  a 
suitable  device  for  receiving  the  blows.  When 
the  clement  of  thrust  enters  into  the  operation 
of  a  chisel,  as  in  the  cases  where  it  is  used  by 
the  simple  pressure  of  the  hand,  its  action 
passes  into  that  of  the  plane  iron.  Chisels  are 
specifically  defined  as  "chipping,®  "cross-cut,® 
"firmer,®  "pairing®  and  "mortise®  chisels.  The 
firmer  chisels  are  the  ordinary  short  chisels 
used  by  wood-workers  and  are  so  designated 
in  order  to  distinguish  them  from  the  paring 
chisels  which  are  usually  about  twice  the  lengtn 
of  the  firmer  tools  and  are  almost  exclusively 
used  by  patternmakers.  Paring  chisels  are  sel- 
dom driven  with  the  mallet,  but  are  actuated 
by  hand  pressure  alone.  They  are  made  in 
width  ranging  from  one-fourth  inch  to  two 
inches.  The  mortise  chisel  is  a  stout  wood- 
workers' chisel  which  is  driven  with  a  mallet 
and  used  for  cutting  mortises  where  percussion 
and  leverage  are  rendered  necessary.  The 
gouges  are  forms  of  paring  and  firmer  chisels 
which  have  curved  cross-sections.  The  cutting- 
edge  of  the  paring  gouge  is  formed  by  grinding 
its  inner  face  and  that  of  the  firmer  gouge  by 

f rinding  its  outer  face.  Gouges  vary  in  width 
rom  one-eighth  inch  to  two  inches.  The  par- 
ing gouge  differs  from  the  ordinary  firmer 
gouge  in  its  increased  length.  It  is  never  driven 
with  the  mallet,  but  is  applied  with  a  thrusting 
motion  of  the  hand  and  is  used  chiefly  by  pat- 
ternmakers for  cutting  the  various  curved  out- 
lines of  their  work.  It  will  be  observed,  that 
as  a  rule,  the  chisel  cannot  be  satisfactorily 
used  over  a  surface  wider  than  itself,  and, 
therefore,  the  gouge  was  devised  in  order  to 
obtain  a  tool  of  greater  utility  for  that  pur- 
pose. In  practice  this  advantage  is  partially 
realized,  but  there  still  remains  quite  a  tendency 
on  the  part  of  the  gouge  to  follow  the  grain  of 
the  wood  instead  of  cutting  through  the  fibres 
at  a  very  slight  inclination.  All  gouges  are 
held  and  used  in  the  same  way  as  a  paring 
chisel,  but  if  any  occasion  demands  the  driving 
of  a  gouge  with  a  mallet,  it  should  always  be 
held  in  a  perpendicular  position. 

Spokeshaves  or  Drawing  Knives  are  es- 
sentially two-handed  blades  which  can  only  be 
used  by  being  pulled  toward  the  operator.  The 
general  form  consists  of  a  long,  narrow,  chisel- 
edged  blade  the  ends  of  which  are  attached  to 
two  handles  which  stand  at  right  angles  to  the 
blade.  These  handles  are  of  wood  and  the 
"tangs*  into  which  the  ends  of  the  blade  are 
prolonged  are  bent  around  at  right  angles  to 
the  blade  and  pass  right  through  the  handles 
and  are  riveted  over  brass  plates  at  their  ends, 
in  order  to  prevent  the  blade  from  being  drawn 
out  of  the  handles  when  it  is  drawn  toward  the 
workman  against  the  resistance  of  the  wood. 
These  tools  are  used  for  cutting  thick  and 
heavy  chips  off  the  rough  edges  of  boards  so  as 
to  decrease  the  amount  of  the  work  required  in 
the  planing  operations  and  they  are  also  used 
by  patternmakers  for  the  cutting  of  sweeping 
curves  or  ^sweeps*  in  work  where  great  ac- 
curacy is  not  essential.  Router  types  are  pro- 
vided with  cutters  of  varying  forms  and  are 
effectively  used  for  chamfering,  rabbeting  and 
other  similar  purposes. 

Planes. —  In  its  simplest  form  the  plane  con- 
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sists  of  a  chisel-shaped  plane-iron,  so-called, 
though  made  of  steel,  placed  at  an  angle  in  a 
"stock"  or  box  of  wood  or  metal  in  such  a 
way  that  the  cutting  edge  projects  slightly 
through  the  bottom  of  the  box.  It  derives  its 
value  from  the  guidance  imparted  to  the  cut- 
ting edge  by  the  sole  or  l>ottom  of  the  box.  The 
plane  is  operated  by  being  pushed  forward, 
over  the  surface  of  the  material  being  worked, 
so  that  the  cutting  edge  bites  into  the  fibre 
and  removes  a  thin  shaving  which  slides  up- 
ward along  the  upper  side  of  the  plane-iron 
and  is  thus  discharged  from  the  hollow  of  the 
box.  The  depth  of  the  cut  or  the  thickness  of 
the  shaving  removed  may  be  regulated  by  rais- 
ing or  lowering  the  plane-iron,  which  is  usually 
held  in  place  by  means  of  a  wedge  or  by  a 
screw,  and  is,  therefore,  capable  of  being  ad- 
justed. The  plane-irons  are  made  both  single 
and  double.  In  the  latter  case,  the  back-iron 
is  introduced  for  the  purpose  of  breaking  the 
shaving  so  as  to  reduce  the  amount  of  cumu- 
lative indrawing  force  due  to  the  continuity  of 
the  fibre  of  a  long  shaving.  Planes  in  which 
double  plane-irons  arc  used  are  called  "built- 
up0  planes.  There  are  at  least  a  hundred  differ- 
ent kinds  of  planes  in  use  at  the  present  time, 
but  all  of  them  may  be  grouped  into  three  gen- 
eral classes  —  the  "jack-planes,*  the  "trying- 
planes0  and  the  Smoothing-plancs.®  The  jack- 
plane  is  the  first  plane  used  for  roughing  down 
the  timber  received  from  the  hands  of  the 
sawyer  or  from  the  saw -mill.  The  cutting-edge 
of  its  plane-iron  is  more  curved  than  those  of 
the  other  planes  and  consequently  takes  coarser 
and  narrower  shavings.  The  trying-plane  is 
used  after  the  jack-plane  for  producing  the  great- 
est accuracy  attainable  in  the  surfacing  of  wood 
by  band.  It  is  usually  about  22  inches  in  length 
and  carries  a  plane-iron  about  two  and  one- 
half  inches  in  width.  The  cutting-edge  is  sharp- 
ened perfectly  straight  transversely,  and  this, 
combined  with  the  length  of  the  plane,  enables 
the  workman  to  produce  very  true  surfaces  by 
its  use.  The  smoothing-plane  is  a  small  plane 
used  for  imparting  a  smooth  finish  to  surfaces 
in  work  where  extreme  accuracy  is  not  es- 
sential. It  is  made  al>out  eight  inches  in  length 
and  is  designed  to  carry  plane-irons  ranging 
from  one  and  three- fourths  to  two  and  one- 
fourth  inches  in  width.  Some  of  the  more 
useful  and  important  special  forms  of  planes 
arc  the  "rabbet®  or  "rabbeting**  plane,  cm- 
ployed  for  making  window  frames  and  other 
similar  work  in  which  a  rabbet  or  recess  is 
required  to  be  cut  for  the  reception  of  the 
edges  of  a  glass  plate  or  other  material;  the 
11  plow .^  employed  for  cutting  a  deep  groove 
along  the  cduc  of  ;i  hoard  for  the  reception  of  a 
corresponding  loiiL'.ur  formed  along  the  edge  of 
;in  adjoirini*  lo.nd,  and  the  "stop-chamfer* 
plane.  employed  fm  cutting  an>  chamfer  or 
hew'-cd^e  rar.unu  from  one-ei«.:hth  inch  to  one 
and  "Tii  half  incln  •»  in  M/e,  with  a  constant 
angle 

Grindstones,  Emery  Wheels  and  Oil- 
stones. The  ^harpming  of  the  cuilin^-edgt  * 
of  chisiU  and  plain -irons  j„  performed  fir>t  on 
.i  urindMom  •  t  mi  an  i  nun  wheel  ami  then 
!"ni>lied  t-«  a  fun  cd-^i-  on  an  oilMotie.  (iritid- 
siuiii*  an  natural  M«ni-  which  are  turned  into 
lircular  form  am!  are  rnadi-  of  varying  diam- 
i  UTs.    Tlu\    are  UMiallv  arranged  to  n\ol\e  in 


troughs  containing  water,  but  they  ought i 
run  actually  in  the  water  as  that  wouU 
to  soften   them  and  cause   them   to  w< 
equally.    The  water  should   be   fed  ontu 
from  a  drip-can.  They  arc  revolved  by  a 
handle  attached  to  the  axle  and  make  ab 
revolutions  per  minute  when  used  for  g 
ordinary  tools.    Various  forms  of  rests  t» 
ports  have  been  devised   for  holding  the 
during  the  process  of  grinding,  but  in 
of  wood-working  tools  they  are   seldom 
the   workmen   usually   preferring    to   h 
tools  by  hand  against  the  edge  of  the  >vM 
stone.    Grindstones  are  •trued*  or  ■  turned 
by  hand  by  means  of  a  pointed  bar  of 
which  is  constantly  rotated  during  the  Ob 
tion  so  as  to  always  present  a  new  cutti 
to  the  stone  and  they  are  "trued*  mec 
by  means  of  a  threaded  roller  of  ste«  m 
is  clamped  in  a  frame  and  allowed  to  re 
against  the  surface  of  the  stone.    Such 
anccs   arc   called   "grindstone    truers.*    I 
wheels  arc  similar  in  appearance  to  grind 
but    made   of   powdered    emery    cementtu 
gethcr   or   of    emery   cemented    to   a   wot 
centrepiece.  The  cementing  material  usually 
ployed  is  a  silicate  insoluble  in  water  and 
wheels  arc  usually  made  in  about    10 
of    coarseness.     They    are    usually   of 
diameter   than  grindstones   and   ope  rat eu  . 
higher  rate  of  speed.    Emery  itself  is  a  $] 
of    corundum    composed    of    oxide    of    i 
alumina,  silica  and  a  small  proportion  of 
The  oilstones,  sometimes  called  "hones,*  : 
sentially  fine-grained  natural  stones  whi 
used   for  producing  the  final   edge  on  • 
tools  by  the  process  of  abrasion,  with  w 
stead  of  water  to  assist  the  process.   They 
usually  set  in  wooden  stocks  and  provided 
covers   to    protect    them    from    dust    and 
The    principal    varieties    are    the   Turkey, 
Cham  ley    Forest,    the    Arkansas,    the    Gn 
and    the   Washita   stones.     As    a   gene 
oilstones  will  wear  away  the  most  in  » 
die  and  become  hollow  both  in  the  dire^uw 
their    length    and   breadth.     Sometimes,   i 
the  case  of  the  sharpening  of  jack-plane  u 
this  hollowing  out  is  somewhat  of  an  ad 
us  it  imparts  a  desirable  curvature  to  the  *» 
edge,  but  when  it  extends  to  an  inconvc 
degree  the  surface  of  -the  stone  is  lev* 
being  nibbed  on  a  flat  sandstone  or  on  air 
slab.    Gouges  and  bead-planes   are  usi 
or    sharpened    by   means    of    oil-slips   v. 
slips  of  oilstone  about  six  inches  long  *nA 
inches  broad  and  ranging  from  one-eigl 
to  one-half  inch  in  thickness,  the  edges  o. 
are    rounded   in    a   transverse    direction  • 
the  hollow  faces  of  the  tools. 

Ho  ring  tools  for  wood  comprise  the  i 
forms  of  awls,  gimlets,  augers,  bits  and  m 
and  the  drills. 

Awls  or  bradawls  are  the  simplest  fan 
boring  tools  and  are  used  for  prepari 
for  ilie  admission  of  nails  and  screws 
ordinary  form  the  awl  consists  of  a 
rod  one  end  of  which  is  fastened  to  •  «•«■ 
handle  and  the  other  end  double-bevelled 
sharp  Y-shaped  edge  by  which  the  fibres  o* 
wood  may  be  compressed  and  parted  so 
form  a  hole  without  producing  chips  .     ■ 
The  greatest   drawback  in   the  ordina.j  i 
i*  the  tendency  of  the  steel  rod  to  p 
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the  handle  when  the  tool  is  withdrawn  from  the 
hole  it  has  made  in  the  wood.  This  is  especially 
the  case  when  working  in  hard  woods.  In  the 
superior  forms  this  fault  is  remedied  by  the 
use  of  a  hollow  handle  which  contains  a  number 
of  awls  of  different  sizes,  each  of  which  may 
be  fastened  to  the  handle  by  means  of  a  screw- 
nut. 

Gimlets  are  of  awl- form  plus  a  screw.  It 
consists  of  a  small  steel  rod,  one  end  of  which 
is  attached  to  a  wooden  handle  which  forms 
a  T  with  the  rod,  and  the  other  end  is  shaped 
into  the  form  of  a  screw.  This  end  consists 
of  a  point  in  the  form  of  a  taper  screw  and  a 
spiral  groove  which  extends  partway  of  the 
stem  or  body  as  in  the  case  of  the  "twist-gim- 
lets,* or  the  body  may  be  hollowed  out  into  a 
nearly  semi-cylindrical  shell  as  in  the  case  of 
the  "shell-gimlets.*  The  commonest  forms  are 
called  aspikes,))  while  other  forms  are  desig- 
nated as  "triple-twist*  gimlets,  "auger0  gimlets, 
''patent-twist*  gimlets  and  "brewers-twist*  gim- 
lets, according  to  the  shape  of  the  spiral  body. 
A  complete  assortment  of  these  tools  are  usu- 
ally required  by  a  wood-worker. 

Augers  are  merely  large  gimlets.  They  are 
made  in  both  the  twisted  and  the  shell  forms 
and  are  operated  by  both  hands  by  means  of  a 
wooden  bar  thrust  through  the  eye  at  the  handle 
end  of  the  stem.  Their  sizes  increase  one- 
eighth-inch  at  a  time  from  three-eighths-inch 
to  two  inches  in  diameter. 

Bits  and  Braces. —  The  bits  comprise  the 
various  forms  of  boring  tools  such  as  "centres,9 
"shells,*  "gouges,*  "countersinks,*  etc.  They 
are  actuated  by  the  "brace*  or  "stock.*  These 
tools  were  developed  in  order  to  overcome  the 
faults  inherent  in  all  forms  of  awls,  gimlets 
and  augers,  due  to  the  interruption  of  the  con- 
tinuous rotation  of  those  tools  necessitated  by 
the  changing  of  the  position  of  the  hands  and 
by  the  limited  amount  of  pressure  applied  to 
the  tool.  The  stock  or  brace  consists  of  a 
crank,  one  end  of  which  is  provided  with  a 
round  head  for  receiving  the  pressure  of  the 
breast  of  the  operator  and  the  other  end  re- 
cessed for  the  reception  of  the  bit.  In  the 
earlier  forms  the  bit  was  secured  in  the  receiv- 
ing end  of  the  brace  by  means  of  a  thumb- 
screw which  engaged  a  notch  near  the  end 
of  the  stem  and  constituted  the  weak  point 
of  the  compound  tool.  This  defect  has  been 
remedied  in  the  later  forms  by  the  use  of 
various  kinds  of  expanding  devices  or  expand- 
ing-chucks  which  adapt  themselves  to  all  shapes 
and  sizes  of  stems  and  hold  the  bits  securely 
and  truly  in  place.  The  centre-bit  comprises 
the  centre-point,  nicker  and  cutter  attached  to  a 
shank.  The  nicker  and  the  cutter  are  actuated 
by  the  brace  and  rotate  about  the  centre-point. 
It  is  used-  for  boring  large  and  deep  holes. 
The  countersinks  are  made  in  a  great  variety 
of  forms  and  are  designated  as  "snail-horn,* 
"rose-head*  and  "flat-head*  according  to  the 
shape  of  the  cutting  point.  In  wood  work  they 
are  employed  for  enlarging  the  entrances  of 
holes  when  it  is  desired  to  let  the  heads  of 
screws  or  bolts  lie  completely  below  the  sur- 
face of  the  wood.  Some  of  the  other  useful 
forms  of  bits  actuated  by  the  brace  are  the 
"screw-driver0  bit,  the  shank  end  of  which  is 
square-tapered  to  fit  the  socket  of  the  brace 
and    which    being    turned    with    the    brace    is 


quicker  in  its  action  than  that  of  a  hand-worked 
screw-driver;  the  "taper*  bit  for  boring  fun- 
nel-shaped holes;  the  "shell*  bit,  the  cross 
section  of  which  is  composed  of  a  convex  and 
concave  curve  roughly  semi-circular  in  form; 
the  "nose*  bit,  a  shell  bit  provided  with  a  nose 
or  lip  at  the  cutting-point  for  the  withdrawal 
of  the  core  from  the  wood;  the  "spoon*  bit, 
the .  cutting-edge  of  which  is  formed  in  the 
shape  of  a  parabola  and,  therefore,  does  not 
draw  out  the  core  as  effectually  as  the  nose 
bit;  and  the  "gouge*  bit,  the  cross-section  of 
which  is  similar  to  that  of  the  gouge  and  is 
simply  rounded  at  the  cutting-point  without 
the  provision  of  a  nose  or  lip.  In  the  ordinary 
forms  of  the  compound  tool  the  brace  is  ro- 
tated through  complete  revolutions,  thus  pre- 
venting the  boring  of  holes  or  the  driving  of 
screws  in  one  side  of  a  corner  at  a  distance 
any  closer  to  the  adjacent  side  than  that  which 
is  equal  to  'the  radius  of  revolution,  but  this 
shortcoming  of  the  tool  is  remedied  in  the 
hatchet  brace  in  which  the  brace  acts  as  a 
lever  which  moves  the  bit  around  and  at  the 
same  time  feeds  it  forward  by  means  of  a 
ratchet  and  click  actuating  a  square- threaded 
feed-screw,  as  the  brace  is  moved  back  and 
forth  through  partial  revolutions. 

The  striking  tools  comprise  the  various 
forms  of  hammers  and  mallets. 

Hammers. —  Ordinarily,  a  hammer  consists 
of  two  parts  —  the  iron  or,  steel  hammer-head, 
and  the  shaft  or  handle  of  wood  which  is 
driven  into  a  hole  in  the  "centre  of  mass*  of 
the  hammer-head.  The  angles  at  which  the 
handles  are  attached  to  the  heads  vary  greatly 
on  account  of  the  variations  in  the  position  of 
the  centre  of  gravity  of  the  head  relatively  to 
the  line  of  the  penetration  of  the  handle,  and 
also  on  account  of  the  various  convexities  of 
the  faces  of  the  hammer-head.  The  form  of 
the  "pane*  or  the  narrower  or  smaller  end  of 
the  hammer-head  also  varies  greatly  in  the 
hammers  used  for  different  purposes.  When  of 
hemispherical  form  as  in  the  engineers'  ham- 
mers, it  is  called  a  "ball*  pane ;  when  it  is  made 
in  the  form  of  a  narrow,  round-edged  ridge 
placed  at  right  angles  to  the  axis  of  the  handle 
it  is  caljed  a  "cross*  pane;  and  when  the  ridge 
runs  longitudinally  it  is  called  a  "straight*  pane. 
In  the  claw-hammer  the  pane  is  curved  upwards 
toward  the  handle  and  is  divided  by  a  V-shaped 
groove,  and  the  head  is  usually  attached  to  the 
handle  by  means  of  side  flanges.  It  is  very  use- 
ful for  drawing  nails.  The  hand  hammers  used 
by  wood- workers  range  in  weight  from  one-half 
ounce  to  10  pounds.  The  weight  of  the  head 
and  the  balance  of  the  head  in  the  handle  are 
the  most  important  considerations  controlling 
the  suitability  of  a  particular  hammer,  for  if 
the  handle  is  too  light  for  the  head  it  will 
break  off. 

Mallets. —  These  are  forms  of  hammers  in 
which  the  metal  heads  are  replaced  by  wooden 
blocks.  They  are  practically  heavy  wooden 
hammers  which  are  used  for  delivering  blows 
on  the  handles  of  chisels  and  gouges  in  order 
to  avoid  the  risk  of  smashing  and  splitting 
them  down  as  is  usually  the  result  when  iron 
hammers  are  used  for  that  purpose.  Round- 
faced  wooden  mallets  are  used  by  molders  for 
rapping  patterns  in  order  to  detach  the  sand 
which  adheres  to  them  when  they  are  drawn 
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from  the  molds.  Woodworkers'  mallets  are 
either  square  or  round  in  form.  The  square 
mallets  are  about  six  inches  in  length  and  two 
hy  wood- workers  ratine  in  weight  from  one-half 
inches  in  width.  The  round  mallets  arc  about 
five  inches  in  length  and  three  inches  in 
diameter.  The  mallct-hcads  arc  usually  made 
of  hickory  wood,  and  sometimes  of  lignum 
vita?. 

The  chopping  tools  arc  the  axes,  the  hatch- 
ets and  the  adzes.  In  each  case  they  represent 
the  combination  of  a  striking  tool  and  a  cutting 
tool.  In  these  tools  the  shape  of  the  handle  or 
helve  and  the  manner  in  which  it  is  attached  to 
the  blade  is  of  the  utmost  importance  in  gov- 
erning their  effectiveness. 

Axes  and  Hatchets  are  edged  tools  with 
handles  used  in  chopping  for  rough  cutting  or 
splitting.  They  vary  mainly  as  to  the  weight 
of  the  blade,  to  the  shape  or  curvature  of  the 
handle  and  to  the  form  of  the  cutting-edge. 
Axe  blades  range  in  weight  from  two  to  seven 
pounds.  These  blades  are  usually  made  by 
welding  the  hard  tempered  steel  portion  which 
forms  the  cutting-edge  to  the  iron  portion 
which  contains  the  wcyew  provided  for  the  re- 
ception of  the  handle.  The  curved  form  of  the 
handle  is  designed  to  counteract  the  influence 
of  the  force  of  gravity  which  tends  to  twist  the 
blade  downwards  when  the  axe  is  used  for 
chopping  at  various  obliquities.  The  form  of 
the  cutting-edge,  curved  horizontally,  and 
wedge-shaped  transversely  to  the  sides  of  the 
blade,  is  designed  for  the  purpose  of  separating 
the  groups  of  wood  fibres  successively,  and  for 
equalizing  the  pressure  of  the  blow  on  each 
side  of  the  blade.  A  hatchet  is  a  light  form  of 
axe,  with  usually  a  nail-pulling  groove  back  of 
the  blade. 

In  the  adze,  the  cutting  edge  stands  trans- 
versely or  at  right  angles  to  the  handle,  which 
is  quite  short.  The  entire  outer  face  of  the 
blade  is  made  slightly  curved,  and  its  cutting- 
edge  is  formed  by  beveling  from  the  inner  face. 
It  is  usually  employed  for  the  forming  of 
lengths  of  wood  into  curved  shapes. 

Metal- work i no  Tools. 

The  almost  innumerable  variety  of;  metal- 
working  tools  and  the  great  variety  of  pur- 
poses for  which  they  arc  employed  make  their 
classification  into  a  series  of  general  groups 
practically  impossible  within  a  limited  space.  In 
a  general  work  they  may  be  conveniently  di- 
vided into  various  classes  according  to  the  char- 
acter of  the  work  to  which  they  are  applied. 
Such  a  method  of  classification  would  group 
the  main  body  of  metal-working  tools  under 
foundry  work.  forue  shop  work  and  machine 
simp  work,  the  1:M  named  including  all  the 
turning,  isear-nr.tini:  and  inoltnakiug  tools  and 
;.ppliaiii'(  v  The  m eater  number  of  the>c  are 
treated  under  their  special  headings  in  the 
several  volumes  of  this  Kiicyclnpedia.  and  as  in 
the  case  iif  ibe  wood-uoikuiL!  appliances,  the 
\anniii  kinds  of  marhine>  employed  in  the 
mi  tal-workimr  industries  will  ]n>  found  speci- 
fically treated  undi  r  the  title  Mi-tai. -working 
M\(  hin'iky.  The  larger  nu  tal-workinu  tools 
are  known  ;is  macbine-tooN,  including  all  those 
machine*  that  operate  cutting  MoK  for  shaping 
metal,  av  lathi  *.  pnwcr-drilK.  boring-drills, 
shaper>.  milling  machines  and  the  like. 


The  elementary  descriptions  of  the  variom 
forms  of  small  tools  such  as  the  guiding  tacK 
the  holding  tools,  the  rasping  tools,  the  evmag 
tools,  the  drilling  tools  and  the  striking  toon 
already  given  in  connection  with  the  wool- 
working  tools  will  tie  found  applicable  to  similar 
tools  employed  in  metal  working,  subject,  how- 
ever, to  the  modifications  demanded  for  lie 
greater  hardness  of  the  material  worked,  and 
the  greater  accuracy  of  execution  required  m 
the  finished  products  of  some  clashes  of  metal 
work.  In  the  main  these  modifications  consist 
in  the  employment  of  finer  and  harder  ma- 
terials in  the  making  of  the  tools,  in  the  par- 
ticular forms  given  to  the  cutting  edges  aw) 
in  the  methods  by  which  the  tools  are  applied 
in  the  execution  of  the  work. 

The  guiding  tools  employed  in  metal  work 
arc  quite  similar  to  those  already  described,  and 
comprise  the  various  forms  of  rules,  squares, 
straight-edges  and  calipers,  all  made  of  metal, 
and  also  the  various  forms  of  micrometer 


pcrs  with  vernier  attachments  which  are  capable 
of  measuring  dimensions  as  small  as  l-lOJOOOth 
of  an  inch.  These  calipers  are  divided  into  two 
general  classes  —  the  'yoke*  calipers  and  the 
'beam"  calipers.  In  the  former,  the  outer  end 
of  the  shank  of  the  yoke  contains  a  split-out 
which  is  employed  for  making  adjustments  for 
wear.  For  this  purpose,  the  nut  is  closed  onto 
the  screw  by  being  advanced  on  the  stem  toward 
the  yoke.  The  shell  or  thimble  on  which  the 
graduations  are  marked  is  attached  to  die  end 
of  the  screw  and  rotates  with  it.  and 
along  over  the  shank.  A  speeding 
ment  for  rapidly  advancing  the  screw  is  pro- 
vided in  the  form  of  a  knurled-nut  in  the  yoke, 
which  is  also  capable  of  contracting  a  busing 
over  the  measuring  stem  so  as  to  lock  it  m  avt 
desired  position.  The  measuring  point  and  the 
opposing  anvil  arc  carefully  ground  so  as  to 
make  their  faces  perfectly  parallel  with  each 
other.  These  micrometers  arc  usually  provided 
with  a  screw  having  40  threads  to  the  inch, 
with  the  barrel  graduated  to  lOths  and  40ths 
of  an  inch.  By  this  arrangement  one  rcn-ohmoi 
of  the  screw  advances  the  thimble  one  dhissaa 
on  the  barrel,  equal  to  one- fortieth  of  an  inch, 
and  as  the  circumference  of  the  thimble  is  dh 
vided  into  25  equal  parts,  one- twenty-fifth  of 
one  revolution  of  the  screw  advances  the  meas- 
uring point  one-twenty-fifth  of  ofte-forticA. 
equal  to  one  one-thousandth  of  an  inch.  By  the 
aid  of  the  vernier  attachment  applied  to  the 
barrel  measurements  as  small  as  one  ten-thou- 
sandth of  an  inch  are  readily  obtained. 

Gauges  and  Indicators. —  These  toob  « 
employed  for  indicating  the  sizes  of  wire, 
machine-screws,  drills  and  plate  thicknesses. 
Various  systems  of  gauges  arc  employed,  m  al 
of  which  the  dimensions  are  purely  arbitrary 
The  American  or  Brown  and  Sharp  gauge  wis 
adopted  to  produce  a  gauge  to  overcome  the 
irregularities  in  spacing  of  the  Binrnnghmi 
gauge.  In  this  gauge  the  dimensions  increase 
by  regular  geometrical  progression,  the  largest 
dimension  No.  (HflO  being  equal  to  0.df  ""* 
and  the  next  smaller  dimension.  No.  000, 
obtained  by  multiplying  0.46  by  the 
s'X>;2^,  each  smaller  number  being  the  prod- 
uct of  the  preceding  number  and  the  consul 
(raugo  for  indicating  the  gauge  of  wife  or 
plates  are  of  two  forms  —  the  angular  and  w* 
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notch  gauges.  Other  forms  of  gauges  are 
the  "centre*  gauge  which  is  used  for  gauging 
lathe  and  machine  centres  in  turning  and  grind- 
ing work;  the  "screw-thread"  gauge  used  for 
grinding  threading  tools;  the  "screw-pitch" 
gauge  used  for  determining  the  pitch  of  screw 
threads;  the  "depth-gauge0  used  for  measuring 
the  depth  of  holes  and  recesses ;  the  "scratch" 
gauge  used  for  ruling  lines  parallel  with  the 
edge  of  a  piece  of  work  and  several  forms  of 
"surface*  gauges  which  are  principally  used  in 
determining  the  parallelism  of  the  surface  of 
a  piece  of  work  with  the  machine  table,  hous- 
ing or  other  plane  of  reference.  They  are 
also  used  in  testing,  erecting  and  in  the  setting- 
up  work  on  machine  tools. 

Test  indicators  are  a  class  of  tools  or  in- 
struments used  for  determining  small  irregu- 
larities in  the  accuracy  of  cylindrical  surfaces 
and  small  variations  from  the  true  rotation  of 
such  surfaces.  They  arc  also  used  in  determin- 
ing the  inaccuracies  of  a  plane  surface  and  in 
measuring  small  amounts  of  end  or  lateral 
motion  such  as  the  end-motion  of  a  spindle. 
They  are  of  two  types  —  those  which  merely 
indicate  the  existence  of  the  irregularities  and 
those  which  give  a  reading  or  measurement 
showing  the  exact  amount  of  the  errors. 

Some  of  the  other  small  tools  indispensable 
to  the  metal  worker  may  be  briefly  summarized 
as   follows: 

The  various  forms  of  "hack-saws"  used  for 
severing  purposes.  They  are  made  of  hard- 
ened steel  to  cut  metal  and  mounted  in  a  light 
frame  and  may  be  operated  either  by  hand 
or  by  some  form  of  power.  Their  blades  are 
usually  made  with  14  teeth  to  the  inch  for  gen- 
eral work  and  with  25  teeth  to  the  inch  for 
cutting  tubing  and   thin   metal. 

The  "monkey-wrench"  and  other  forms  of 
wrenches  used  for  screwing  and  unscrewing  the 
nuts  of  screw-bolts,  etc. 

The  various  forms  of  "drills"  and  especially 
the  modern  "twist-drill"  which  is  universally 
used  at  the  present  time  and  which  has  com- 
pletely supplanted  the  old  flat  forged  drill  which 
for  many  years  held  the  first  position  as  a  tool 
for  producing  circular  holes  in  metal. 

The  "reamers"  and  "broaches,"  which  com- 
prise a  class  of  fluted  tools  used  for  finishing 
and  truing  cored  or  drilled  holes.  They  are 
solid  when  used  in  a  socket  or  with  a  wrench 
and  shell  or  hollow  when  bored  out  to  fit  a 
mandrel. 

The  "screw-threads,^  "taps"  and  "djes," 
which,  according  to  their  use,  may  be  divided 
into  two  classes  —  those  used  for  fastenings 
and  those  used  for  communicating  motion. 
There  are  three  forms  of  screw  threads  used 
for  fastenings  —  the  "V"  thread  in  which  the 
sides  make  an  angle  of  60  degrees  with  each 
other  and  in  which  the  top  and  the  root  are 
sharp;  the  "United  States  standard"  thread 
which  is  similar  to  the  "V^  thread  with  the 
exception  that  the  top  is  cut  off  and  the  bot- 
tom filled  in ;  and  the  "Whitworth"  or  "Eng- 
lish standard"  thread  in  which  the  top  is 
rounded  off  and  the  root  filleted  in  and  in 
which  the  sides  form  an  angle  of  55  degrees 
with  each  other.  There  are  also  three  forms 
of  screw-threads  employed  for  communicating 
motion  —  the  "square"  thread,  the  "trape- 
zoidal"  thread  and  "Powell's®  thread. 


The  top  is  used  for  producing  internal 
threads  and  the  die  is  employed  for  cutting  ex- 
ternal threads.  They  are  of  two  kinds  —  those 
operated  by  hand  and  those  operated  by  power- 
driven  machines.  Hand  taps  are  made  in  sets 
each  of  which  comprise  three  taps  —  the  "taper- 
tap,"  the  "plug-tap"  and  the  "bottoming  tap.® 
The  taper-tap  is  parallel  on  the  point  for  a  dis- 
tance equal  to  one-fourth  the  diameter  of  the 
tap  and  this  point  is  made  the  diameter  of  the 
roots  of  the  teeth  and  corresponds  to  the  cor- 
rect size  of  the  hole  to  be  tapped  so  as  to  pro- 
duce a  full  thread.  In  the  plug-tap  the  first 
three  teeth  are  tapered  off  and  in  the  bottoming- 
tap  the  teeth  extend  full  to  the  point.  The  ta- 
per-tap is  used  for  starting  a  thread,  the  plug- 
tap  for  extending  it  nearly  to  the  bottom  and 
the  bottoming-tap  for  finishing  the  full  thread 
to  the  very  bottom  of  the  hole. 

The  dies  may  be  divided  into  two  general 
classes  —  those  which  have  to  be  passed  over 
the  work  several  times* in  order  to  produce  a 
finished  thread  and  those  by  which  a  finished 
thread  is  produced  at  a  single  cutting.  In  the 
former,  the  cutting-dies  are  held  in  a  stock  and 
are  capable  of  being  separated  so  as  to  permit 
of  their  being  passed  over  the  work  and  then 
closed,  by  means  of  a  set  screw,  an  amount 
sufficient  to  enable  them  to  cut  a  full  thread. 
In  the  latter,  when  they  are  not  of  the  screw- 
plate  type,  the  "chasers"  or  "cutters*  are  held 
radially  in  a  cast-iron  "collet"  surrounded  by  a 
wrougnt-iron  ring.  These  dies  are  capable  of 
being  adjusted  to  compensate  for  wear.  The 
bevelled  outer  ends  of  the  chasers  fit  into  cor- 
responding bevelled  grooves  in  the  wrought- 
iron  ring  so  that  when  the  ring  is  forced  down 
the  chasers  are  moved  toward  the  centre.  A 
great  variety  of  self -opening  and  adjustable  dies 
are  also  used  for  machine  threading. 

Masonry  Work  Tools. 

The  masonry  work  tools  may  be  conven- 
iently divided  into  two  general  classes  —  stone- 
masons' tools  and  bricklayers'  tools.  Those 
employed  by  either  of  the  two  classes  of  work- 
men are  neither  numerous  nor  intricate  in  de- 
sign. The  principal  tools  of  the  stonemason 
are  the  saw,  the  mallet,  the  scrabbling  hammer 
and  the  various  forms  of  chisels  designated  as 
the  "inch-tool,"  the  "boaster"  and  the  "broad- 
tool,"  which  are  distinguished  by  their  size,  the 
first  being  one  inch,  the  second  two  inches  and 
the  third  three  and  one-half  inches  in  width. 
In  the  work  of  stone  cutting,  the  preliminary 
operations  are  performed  by  a  small  chisel 
called  the  "point"  and  the  finishing  work  exe- 
cuted by  the  use  of  the  others  in  turn  accord- 
ing to  their  size.  The  principal  tools  of  the 
bricklayer  are  the  various  forms  of  trowels, 
the  plumb  levels  and  the  bricklayers'  hammers. 
For  further  information  relative  to  the  various 
forms  of  stone-cutting  saws,  see  Saws  and 
Sawing;  Stone-Cutting  and  Dressing;  and 
also  the  articles  under  the  titles  Files  and 
File  Making;  Metal-working  Machinery; 
and  Wood- working  Machinery  in  this  Ency- 
clopedia. 

TOOMBS,  Robert,  American  lawyer  and 
statesman :  b.  Wilkes  County,  Ga.,  2  July  1810 ; 
d.  Washington,  Ga.,  15  Dec.  1885.  He  was  the 
son  of  a  Georgia  planter,  attended  for  one  year 
Franklin    College     (now    the    University    of 
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Georgia)  and  was  graduated  at  Union  Col- 
lege. Schenectady,  X.  Y..  in  1828.  In  1829  he 
studied  law  at  the  University  of  Virginia  and 
in  18J0,  being  under  age,  was  admitted  to  the 
bar  by  special  act  (if  the  legislature.  Within  10 
year*  he  became  one  of  the  foremost  lawyers  of 
Georgia.  In  1836,  when  the  Creek  War  broke 
out  in  Alabama,  he  raised  a  company  of  volun- 
teers and  served  as  captain  under  Gen.  Winficld 
Scott.  In  1837-40  and  1842-43  Toombs  was  a 
member  of  the  legislature  and  during  this  time 
became  a  leader  of  the  State  Rights  Whigs  of 
Georgia.  Krom  1844  to  1852  he  served  as  rep- 
resentative in  Congress  and  was  one  of  its  best 
orators  and  debaters.  In  1850  he  was  a  prom- 
inent supporter  of  the  compromise  measures  in 
the  House.  In  1852  with  other  Southern  Whigs 
he  refused  to  support  Scott  for  President. 
After  1852,  like  Stephens,  he  acted  with  the 
Democrats.  From  1853  to  1861  he  was  in  the 
United  States  Senate.  In  1854  he  favored  the 
Kansas-Xebraska  Bill  as  carrying  out  the  prin- 
ciples of  the  compromise  of  1850.  Immediately 
before  the  elections  of  I860  Toombs  lectured  in 
the  Xorth  on  slavery'.  After  the  election  of 
Lincoln  he  advised  secession  of  the  Southern 
States  and  made  secession  speeches  in  Georgia 
in  December  1860  and  in  the  United  States 
Senate  in  January  1861,  maintaining  that  in 
secession  lay  the  only  hope  of  security  for  the 
South.  Georgia  seceded  1(>  Jan.  1861  and 
Toombs  withdrew  from  the  Senate  four  days 
later.  In  March  he  was  formally  expelled.  He 
was  chosen  to  the  Confederate  Provisional 
Congress  that  met  in  Montgomery  4  Feb.  1861 
and  by  a  considerable  minority  was  considered 
as  a  candidate  for  President.  On  21  February 
lie  was  made  Secretary  of  State  bv  Presidmt 
Davis.  He  opposed  the  tiring  on  Sumter  that 
heviati  the  contest  of  arms.  Resigning  Sep- 
tember 18M  to  become  a  brigadier-general  in 
the  Confederate  army,  he  fought  with  distinc- 
tion in  the  second  battle  of  Manassas  (Hull 
Run)  and  at  Sharpsburg  (Antietam).  He  re- 
signed his  commission  in  1863  and  in  1864  was 
made  commander  of  the  Georgia  militia.  He 
disapproved  the  policy  of  the  Richmond  ad- 
ministration and  personally  disliked  Davis. 
With  Vice-President  Stephens  and  Governor 
]>rown  he  headed  the  Pi  ace  Movement  in 
(ieorgia  in  1864,  thereby  doing  much  to  weaken 
the  cause  of  the  Confederacy.  In  1H(>5.  to 
escape  arrest,  Toombs  went  abroad.  yi>iting 
Cuba.  Franci  and  Kugland.  Returning  in  1867, 
on  the  restoration  of  the  privilege  of  habeas  cor- 
pus, he  soon  amassed  a  fortune  of  $500.000' in  the 
practice  of  law.  In  1872  be  was  a  member  of 
the  (ieorgia  Democratic  Convention  and  sup- 
ported Horace  Greeley  fur  the  Presidency.  In 
1K/4  the  (ieorgia  legislature  passed  a  law  pro- 
viding that  railroads  should  be  taxed  like  other 
property  The  railroad-  nsisud,  and  Toombs, 
taking  the  ca-c  of  the  S'ate.  won  the  suit  in  the 
court"  and  collect!  d  all  back  taxes  For  It) 
year*  hi-  «.-■  *rt r i n in  -I  :1n  Mnii".  le  to  force  the 
railroads  in  p.iv  t.iM  s  .,nd  giu  proper  service 
to  the  J  hi  l  >  1 1  .tin!  it;  l>77  -rented  the  passage 
•  ■:  m  '..'.'.  |.*i.-.  :.!;■  .  ■!.•  ,i  '.i. .u.l  ii1'  i.i:!i«..id  com- 
n:U-'.  ■:  .  •  .  «  >  l:i  •  NiV'h.  sn  Stves  h.ivi  miIl-,- 
;i.t--i  ■'   !  ■  ■.       •    -.I'll!   .  i  ■ '  •  r   'lit*  <iiiirei.i    I.tW. 

I'1.    :.       «:     r.\u  -  "Im. ■]■'■-    ■,«..-   .  mii-hIi-i  ril   ex- 

T  r  t  t  : : «       .-."    !      mi:i>].  i  .ii.t        a      '  :-.:e<atii"        His 

ii»nd-    :hi  nght    him   a    >:.itc -in.in   oi    tin-    liist 


order  and  were  disappointed  that  he  made  «-. 
higher  mark.  His  hasty  temper  hindered  bn 
career  in  politics.  In  the  army  he  was  an  aJ-> 
general,  but  not  a  disciplined  suTfordinate  He 
belonged  to  the  school  of  Jetferxui  in  poh:;cv 
believing  in  strict  construction.  Stair  sorer- 
eignty  and  strong  local  government,  with  much 
lilierty  for  the  individual.  His  political  throne* 
were  meant  for  times  of  peace,  but  could  not 
stand  the  strain  of  war;  consequently  he  »a>  at 
variance  with  the  Confederate  administrator 
from  the  beginning.  As  long  as  he  fa\ed 
Toombs  never  ceased  to  denounce  the  Kecor.- 
st  ruction  measures  of  Congress.  His  experi- 
ences from  1865  to  the  end  of  Kcconstructx* 
caused  him  so  to  dislike  the  United  State*  gi  v- 
ernment  that  he  refused  to  ask  for  a  parcbv 
or  to  take  the  oath  of  allegiance  and  he  nrirr 
again  had  the  privileges  of  citizenship  Con- 
sult Stovall,  'Robert  Toombs,  Statesman. 
Speaker,  Soldier,  Sage'  (1892) ;  Trent.  'Sou:h- 
ern  Statesmen  of  the  Old   Regime*    i\M) 

\\.  L.  Kleminu 
ll'irst  Virginia  University 

TOON,  or  TOONA,  a  tree  {Ccdrela  too*** 
of  the  family  Mcliaccec.  It  is  a  native  -of  India 
and  Australia,  being  found  at  altitudes  of  4.11 1 
feet  on  the  Himalaya  Mountains  as  well  a* 
near  tide-level.  In  the  former  country  it  .- 
one  of  the  largest  trees;  in  the  latter.  it  ■  it  tee 
exceeds  150  feet  in  height  and  18  feet  in  cir- 
cumference. Hooker  mentions  a  specimen  is 
India  10  feet  in  diameter  at  five  feet  from  ibt 
ground.  The  tree  is  cultivated  for  its  timr«r 
bark  and  flowers.  The  wood  is  soft,  open- 
grained,  easily  seasoned  and  worked,  hi  tit  I.j- 
ble  to  warp  and  easily  polished.  The  heart- 
wood  is  reddish  and  resembles  mahogany  and 
veneer*  taken  from  the  roots  or  where  branches 
join  the  trunk  are  said  to  be  remarkably  hand- 
some. The  chief  use*  of  the  wood  are  m 
house-building,  furniture-making,  carvinc.  eu 
Under  the  names  bastard  cedar,  bastard  »Il  r 
cedar  and  Moulmein  cedar  the  wood  is  an  im- 
portant export  to  English  markets.  The  hari 
is  very  astringent  and  is  used  lor  maku* 
leather  which  usually  is  purplish  from  a  :>i 
also  present.  The  flowers  yield  a  reddish  •'.- 
yellowish  dye  which  is  in  common  use  in  Ird- 
A  close  relative  of  this  tree,  C  sinensis,  i- 
grown  in  the  United  States  in  streets  and  upu: 
lawns.  It  nsembles  the  ailanthus  in  hardxe- 
and  its  graceful,  feathery  foliage,  but  i<  »upcr> ' 
in  regularity.  deii>cncss  of  growth  and  in  if 
absence  of  disagreeable  odor  during  the  Yb- 
sinning  period.  Several  other  species  are  %- 
tixated  in  California  and  the  Gulf  Slates.  :t 
are  not  hard>  in  the  colder  parts  of  the  cour.tr. 
See  M  Wlor.ANY. 

TOOTH-BILLED  PIGEON,  a  lar* 
fruit -pigeon  (Did  uncu  Ins  strigirostru)  c: 
Samoa,  formerly  called  *  docile  t*  under  the 
iTioiuoiis  impression  that  it  was  a  survuiK 
nl.itive  of  the  dodo.  It  is  about  14  inches  loot 
!-ody  rounded,  beak  orange,  with  the  km<? 
mandible  deeply  cleft  into  three  distinct  irfj 
ii' at  tin-  tip.  Head,  neck,  breast  and  abdoor: 
l- lossy  v:rieiiish  black,  rest  of  back,  wingx  ^ 
.n id    under   cu\erts   deep   chestnut.      It   is  «■ 

TOOTH-ORNAMENT,  a  decoration  pr^ 

.  uli.n    ti.    iuedi;eval    archiieciure.   consisted  «■"" 
nun  bated  Mowers,  the  centres  of  which  F°- 
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ject  in  a  point.  These  are  used  in  series,  either 
in  a  continuous  row  or  at  slight  intervals,  and 
are  generally  inserted  in  a  hollow  molding. 
They  are  used  in  great  profusion  in  the  Early 
English  architecture,  forming  one  of  its  char- 
acteristic features,  and  in  some  of  the  richer 
suits  of  molding  the  flowers  are  very  thick  and 
the  series  is  repeated  several  times. 

TOOTH-SHELL.    See  Dentalium. 

TOOTHACHE,  a  pain  in  a  tooth  or  ad- 
jacent jaw,  arising  from  various  causes.  The 
most  common  cause  is  decay  of  some  portion 
of  the  tooth,  admitting  air  to  the  nerve,  which 
causes  sharp  pangs.  If  there  is  a  considerable 
opening  it  is  colloquially  called  "jumping 
toothache.*  The  pain  may  be  stopped  by  ap- 
plication of  oil  of  cloves  on  cotton  and  closing 
the  passage  that  admits  air;  if  oil  of  cloves  is 
not  to  be  had  diluted  chloroform  on  cotton  is  a 
good  substitute;  creosote  is  also  used,  es- 
pecially in  a  gum  styled  toothache  gum.  But 
the  pain  and  decay  will  usually  continue  unless 
the  services  of  a  dentist  are  sought.  Decay 
in  the  root  of  a  tooth  often  generates  gas, 
which  induces  a  pressure  on  the  nerve,  and 
consequent  toothache.  The  remedy  is  to  bore 
a  small  hole  into  the  tooth  and  release  the  gas. 
If  this  is  not  done  the  gas  forces  itself  through 
the  gums,  often  with  severe  pain,  resulting  in  a 
gum-boil.  This  is  not  a  true  boil,  but  a  hole 
worked  through  the  flesh  by  the  pressure  of  the 
gas.  When  this  finds  a  vent  there  is  some  re- 
lief, but  a  permanent  cure  involves  treating  the 
tooth  by  a  dentist.  Neuralgic  toothache  is  a 
purely  nervous  variety,  and  may  occur  either 
in  sound  or  carious  teeth.  It  comes  and  goes 
suddenly  in  paroxysms,  and  is  accompanied  by 
little  or  no  swelling.  As  a  preventive  against 
toothache  the  teeth  should  be  kept  scrupulously 
clean,  and  when  they  show  symptoms  of  decay 
the  services  of  a  skilful  dentist  should  be 
secured.  The  decay  of  a  tooth  is  arrested  by 
stopping  or  filling  up  the  cavity. 

TOOTHACHE  TREE.    See  Aralia. 

TOOTHED  HERRING.    See  Mooneye, 

TOOTHPICK,  a  small  pick  for  removing 
substances  lodged  in  the  teeth.  The  ordinary 
toothpick  is  of  wood  about  the  size  of  a  fric- 
tion match,  but  longer  and  slenderer  and 
pointed  at  one  end  or  both.  The  use  of  wooden 
toothpicks  has  become  very  common  in  the 
United  States  and  many  millions  of  the  tiny 
wooden  slivers  are  manufactured  there  every 
year.  The  seat  of  this  industry  is  in  Maine, 
near  the  forests  of  white  birch,  which  wood  is 
chiefly  employed  in  their  making.  The  felling 
of  "toothpick  trees9  is  not  a  separate  business 
but  one  incidental  to  the  Maine  lumbermen. 
After  a  tree  has  been  felled  the  branches  are 
lopped  off  and  only  the  trunk  is  sent  to  the 
mills.  There  the  bark  is  skinned  and  the  naked 
trunk  is  cut  by  machinery  into  thin  sheets  of 
wood  of  the  thickness  of  toothpicks  and  as 
wide  as  a  toothpick's  length.  These  sheets, 
known  as  "veneers,*  are  run  through  another 
machine  which  in  one  operation  cuts  them  into 
toothpicks  ready  for  shipment.  Of  the  better 
grade  of  toothpicks  large  importations  are 
made  every  year  from  Japan  and  from  Portugal. 
The  Portuguese  toothpicks  are  made  of  orange- 
wood  and  are  smaller  but  tougher,  better  shaped 
and  more  finely  pointed  than  the  domestic  picks. 


The  Japanese  make  their  toothpicks  from  fine 
reeds,  which  they  shave  down  to  the  thinness 
of  paper,  retaining  the  reed's  strength  and 
pliability.  Metal  toothpicks,  as  of  gold,  which 
were  formerly  common,  arc  now  little  in  de- 
mand since  their  use  endangers  the  enamel  of 
the  teeth.  Quill  toothpicks,  cut  from  the  shaft 
of  a  hen's  feather,  are  still  considerably  used. 

TOOTH  WORT.    See  Dentaria. 

TOO WOOMBA,  too-woom'ba,  Australia,  a 
town  of  Queensland,  in  the  southeastern  part 
of  the  state,  100  miles  by  rail  west  of  Bris- 
bane, on  an  elevation  known  as  the  Great 
Dividing  Range.  It  has  a  number  of  churches, 
two  colleges  and  other  educational  institutions, 
and  a  fine  new  municipal  building.  There  are 
flour-mills,  saw-mills  and  a  brewery,  and  in  the 
neighborhood  are  vineyards.    Pop.  about  11,000. 

TOP-MINNOWS,  a  group  of  small,  robust 
minnows,  represented  by  Gambusia  patruelis  of 
the  brackish  Waters  along  the  Atlantic  Coast, 
which  are  distinguished  by  their  habit  of  swim- 
ming and  feeding  near  the  surface.  See 
Minnow. 

TOP-SHELLS,  the  Turbinida,  a  family 
of  gasteropod  mollusks,  mostly  tropical  and 
oriental,  in  which  the  shell  is  usually  turbinate 
or  top-shaped,  but  may  be  pyramidal.  It  is 
generally  nacreous  internally.  The  operculum 
is  horny,  and  may  exhibit  a  spiral  form.  In  the 
genus  Turbo  the  shell  is  top-shaped  with  a 
rounded  base.  The  whorls  are  convex,  and  the 
aperture  is  large,  the  operculum  being  calcare- 
ous. The  genus  Trochus  also  belongs  to  the 
top-shells.  In  the  latter  genus  the  shell  -is 
pyramidal  and  the  base  flattened,  the  operculum 
being  horny.  The  common  top  is  the  T. 
zizyfhnus.  Others  are  the  T.  versicolor,  the 
T.  ttnperialis  and  the  T.  nUoticus.  After  hav- 
ing been  ground  and  polished  to  exhibit  the 
nacreous  inner  layers,  tney  are  extensively  sold 
as  ornaments. 

TOPAZ,  a  mineral  having  the  composition 
of  an  aluminum  fluo-silicate.  It  is  not  the 
topaz  of  Pliny  and  other  early  writers  which 
was  chrysolite  (q.v.),  the  names  having^  been 
interchanged.  It  generally  crystallizes  in  or- 
tho rhombic  prisms,  colorless,  white,  yellow, 
or  occasionally  pale  green  or  blue.  Trans- 
parent topaz,  in  any  of  its  tints,  is  a  beautiful 
gem.  The  colorless  variety  much  resembles  dia- 
mond, and  is  sometimes  sold  for  it,  though  its 
lower  hardness  (8)  affords  an  easy  test.  What 
has  been  called  the  largest  diamond  in  the 
world,  among  the  Crown  jewels  of  Portugal,  is 
probably  a  colorless  or  "white*  topaz.  The  yel- 
low variety  is  most  familiar,  and  is  called  "Bra- 
zilian  topaz,*  in  distinction  from  "Oriental  to- 
paz0 (yellow  sapphire)  and  "false,*  "Scotch* 
or  "Spanish  topaz*  (yellow  quartz).  The  "Ori- 
ental topaz*  is  much  rarer,  harder  (9)  and 
denser  (about  4) ;  while  the  "Spanish  topaz* 
is  cheaper,  less  hard  (7)  and  lighter  (2.65), 
the  density  of  topaz  being  3.4  to  3.6.  It  is  also 
distinguished  by  its  eminent  basal  cleavage. 
The  favorite  shade  is  wine-yellow  or  sherry- 
color.  Both  yellow  and  blue  topaz  fade  and  be- 
come white  by  weathering  or  exposure  to  light, 
and  some  yellow  varieties  can  be  changed  to 
a  pale  pink  by  heating,  "yielding  the  so-called 
"burnt  topaz*  or  "Brazilian  ruby,*  resembling 
the  pale,  or  £alas,  variety  of  ruby  spinel  (q.v.), 
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Topaz  occurs  usually  in  metamorphic  rocks, 
like  gneiss,  hut  also  somewhat  in  igneous 
rocks ;  it  is  frequently,  though  not  always,  as- 
sociated with  tin-ore.  The  principal  localities 
are  in  Ceylon,  Siberia,  Japan,  Brazil  and 
Mexico.  In  the  United  States  it  occurs  in  large 
masses  at  Stoneham,  Me.,  and  Trumbull, 
Conn. ;  in  crystals  in  Colorado  and  Utah.  Fine 
topaz  crystals,  colorless  and  pale  blue,  have  re- 
cently been  found  in  San  Diego  County,  Cal. 

TOPAZOLITE,  a  variety  of  andradite 
garnet  having  a  light  yellow  or  pale  grayish 
green  color.  The  most  beautiful  specimens  are 
found  in  the  Ala  Valley,  Piedmont,  Italy.  They 
also  occur  in  California. 

TOPE,  a  Buddhist  monument  intended  for 
the  preservation  of  relics.     The  oldest  monu- 
ments of  this  kind  are  spherical  or  elliptical 
cupolas,  resting  on  a  circular  or  rectilinear  base, 
with  an  umbrella-shaped  roof,  and  sometimes 
with  a  series  of  roofs  of  this  form  which  de- 
velop into  a  spire,  pyramid  or  other  architec- 
tural ornament.     In  the  interior  is  a  cell  or 
chamber   for  containing  the   box  with   relics; 
but  in  some  cases  no  relics  have  been  found, 
and  it  is  supposed  they  have  been  buried  under- 
ground.    The  Sanskrit  name,  is  stupa,  mound, 
from  which  is  derived  thupa  and  tope,  mean- 
ing top.    The  older  topes  are  masonry  mounds, 
the  cupola  top  and  ornamental  roofs  and  spire 
forms  being  later  developments  for  ornamenta- 
tion.   Some  of  them  arc  of  great  architectural 
bcautv,  rising  tier  above  tier,  with  a  series  of 
graceful   "parasol®   roofs,   the   limit  of  height 
being   about   300    feet.     But    the   typical   con- 
struction is  that  of  The  Great  Tope  at  Sanchi. 
in  central  India.     This  is  a  hat-shaped  mound 
or  dome  42  feet  high  and  106  feet  at  the  widest 
point.    The  flat  space  on  top  was  for  the  chhatra 
or  umbrella-like  apex,  this  being  the  royal  em- 
blem.    This  was  like  a  substantial  parasol,  as 
if  to  guard  the  relics  from  the  weather.    The 
Great  Tope  is  surrounded  with  a  magnificently 
carved  stone  railing,  leaving  an  elaborate  orna- 
mental entrance  or  gateway,  over  30  feet  high. 
The  chamber  or  cell  in  which  the  relics  were 
kept  was  generally  built   with   an  outer  con- 
struction of  masonry;  often  enclosing  a  bronze 
box,  which  again  enclosed  a  silver  cylinder  or 
case  and  within  this  perhaps  a  casket  of  gold 
containing  the   relics  which   it  was  desired  to 
preserve.     The  number  of  stones  in  the  topes 
often  indicate  Buddhistic  symbolism  — ;  three, 
seven    and     13    being    the    numbers    rich    in 
meaning.     Topes   are   common    in    the   Orient 
and    there    arc    groups    of    conspicuous    ones 
at     Amravati,     Sarnattt     and     Tclclahad     in 
Bengal,  at  Satdhara  and  Sonari  in  central  In- 
dia, at  Aba  vagi  ri.   Kuanwalli  and  Tuparamaya 
in  Ceylon,  etc.     Relics  of  kings  and  preat  men 
were  thus  cared  fur.  much  as  we  build  statues 
and  monuments  to-day.    Set-  Dacoha;  Pagoda. 

TOPEKA,  Kan.,  city  and  county-scat  of 
Shawnee  County,  capital  of  the  State  and  the 
third  lareest  city  in  the  State,  on  both  banks 
of  the  Kansas  River,  on  the  Atchison,  Topeka 
and  Santa  He.  the  Chicago.  Ruck  Island  and 
Pacific,  the  Union  Pacific  and  the  Missouri 
Pacific,  67  mile-  west  oj  Kansas  City.  'Hie  city 
i-;  will  laid  out  with  broad  streets  cro^ini;  at 
liuht  ancle>  ami  beautifully  shaded.  Topeka 
was  settled  by  people  from  the  "Free  State^ 


in  1854;  an  anti-slave  constitution  was  adopted 
here  in  1856  known  as  the  Topeka  Constitu- 
tion0 and  the  Topeka  government  was  estab- 
lished by  national  authority.       It  was  incorpo- 
rated as  a  city  in   1857  and   selected  as  the 
State  capital  in  1861.    The  principal  industries 
are  the  railroad  shops  of  the  Atchison,  Topeka 
and    Santa    F6    Railway,    printing    plants,   six 
flouring  mills  haying  a  capacity  of  5,000  barrels 
per  day,  creameries,  packing-houses,  foundries, 
machine  shops,  boiler  works,  preserving  works. 
silo  factories,  engine  works  and  planing  nulls. 
According  to  the  United  States  census  of  man- 
ufactures of   1914  Topeka   had    159   manufac- 
turing establishments  with  a  combined  capital 
of  $14,186,000,  employing  5,721  persons,  paying 
$3,691,000  in  wages  and  manufacturing  a  prod- 
uct valued  at  $20,000,000.    Topeka  has  10  banks. 
three  of  which  are  national  banks  and  three 
building  and  loan  associations  with  assets  of 
$9,000,000.     Topeka   is   an    important   jobbing 
centre,   there  being   four  wholesale   groceries, 
six    wholesale    commission    houses,    wholesale 
hardware,  paper,  drugs,  etc     It  is  one  of  the 
chief    railroad   centres   between    the    Missouri 
River  and  the  Pacific  Coast.     The  State  capi- 
tol,  a  handsome  stone  edifice,  is  the  most  im- 
portant building  of  the  city.    The  State  Memo- 
rial  building,   erected  to   the   memory  of  the 
veterans  of  the  Civil  War  at  a  cost  of  $550,000, 
is  the   most   handsome   structure   in   the  city. 
The  government  building  and  the  court  house 
arc  also  creditable  buildings.     Topeka  has  a 
municipally    owned    city    building    with    audi- 
torium annex  with  seating  capacity  for  5,000 
people.    Just  west  of  the  city,  two  miles,  is  the 
State  Hospital  for  the  Insane;  the  State  Re- 
form School  is  located  just  north  of  the  city 
about  three  miles.    The  Colored  Industrial  In- 
stitute is  a  coeducational   institution    for  col- 
ored boys  and  girls  located  just  east  of  the 
city.    Orphans  Home  —  two  Crittenden  Homes, 
one  each  for  the  unfortunate  white  and  colored 
girls,     the     Provident     Association     BiiUdmg, 
Inglcsidc  Home  for  Old  Ladies,  a  Methodist 
Home  for  the  Aged  are  among  the  most  notable 
of   its  charitable  institutions.     The  Santa   Fe 
Railroad    maintains    its   own    private    hospital 
and    the    public    hospitals   are    Saint    Francis, 
Christ's  Hospital  and  Stormont  Hospital.    The 
city  has  a  free  public  library,  a  welMwganncd 
public  school  system,  including  a  high  school 
established  in  1874;  an  excellent  manual  train- 
ing school  is  also  maintained.     It  is  the  seat 
of  Washburn  College,  a  coeducational  institu- 
tion for  men  and  women,  and  the  College  of 
the  Sisters  of  Bethany  and  three  business  col- 
leges.    Topeka  has  the  commission   form  of 
government,   having  a  mayor  and   four  com- 
missioners ;  a  well-equipped  fire  department  and 
an  excellent  police  department.    The  city  owas 
its  own   electric   light   and  water   plant.     The 
cost   of   city  government   as   reported   by  the 
United  States  government  reports  for  the  year 
1915  shows  $2071  per  capita  as  spent  in  Topeks 
for  the  maintenance  of  city  government.    The 
physical  valuation  of  Topeka  is  about  $56,0001- 
000.    The  area  of  the  city  is  16  square  mues. 
Topeka    has    over    two    miles    of    ornamental 
lighting  system,  has  240  acres  of  uty-ownei 
parks  and  play  grounds.     Pop.  5Z250. 

TOPELIUS,  td*pa'lt-oos,  Zachria,  Ffamhu 
author:   b.   Kuddnas,  near  Nykarleby,  14  Jm 


TttPFFER-  TORBKRT 


1818;  d.  Helsingfors.  13  March  1896.  He  was 
graduated  at  the  University  of  Helsingfors  in 
1840.  in  1841-60  edited  the  Helsingfors  Fid- 
ningar,  in  which  many  of  his  earlier  writings 
first  were  printed,  and  held  at  the  university 
the  chairs  successively  of  Finnish  history 
(1854-63),  of  the  history  of  Finland  and  the 
northern  regions  (1863-76),  and  of  general  his- 
tory  (1876-/8).     After   Runnbcrg  (q.v.),  he  is 


Heath1  (1845-54);  'New  Leaves'  (1870).  He 
wrote  also  several  dramas,  such  as  'After  Fifty 
Years'  (1851),  and  works  of  fiction,  including 
'A  Surgeon's  Stories'  (1853-67),  a  cycle  based 
on  Finnish  and  Swedish  history  from  the  time 
of  Gustavus  II  Adolphus,  to  that  of  Gustavus 
III.  There  are  German  translations  of  several 
of  his  writings  and  an  English  version  of  the 
'Surgeon's  Stories'  has  appeared  in  the  United 
States  (1883-88). 

TCSPFFER,  Rudolph,  Swiss  novelist:  b. 
Geneva,  1799;  d.  there,  1846.  In  1832  he  became 
teacher  of  sesthetics  at  the  Academy  of  Geneva 
and  in  1839  his  novel  'Le  presbytire'  attracted 
general  attention  to  him  and  ensured  his  posi- 
tion in  the  world  of  letters.  He  was  a  volumi- 
nous writer  and  won  renown  for  his  'Voyages 
en  zigzag'  (1848)  which  were  continued  with 
illustrations  by  himself  in  1853.  ■  Among  his 
best  productions  are  his  seven  little  novels  in 
pictures  which  were  published  together  in 
Geneva,  1846-47.  Consult  WolterstofF,  Her- 
mann, 'Essai  sur  la  vie  ct  lis  cevres  de  Rodolphe 
Topffer'   (Magdeburg  1894). 

TOPHET,  or  TOPHBTH,  a  locality  de- 
scribed in  Scripture  as  in  the  valley  of  Hin- 
nom,  near  Jerusalem,  where  high  places  were 
erected,  and  which  was  the  chief  seat  of  the 
worship  of  Moloch,  with  its  fiery  human  sac- 
rifices and  abominations.  The  good  King 
Josiah  suppressed  that  form  of  idolatry,  and 
made  Tophet  a  receptacle  for  the  refuse  of 
Jerusalem,     Afterward  it   became  a  burying-" 

J  round.  It  was  shunned  with  horror  by  the 
ews,  and  the  word  has  come  to  be  used  by 
Christians  as  the  synonym  of  a  place  of  punish- 
ment after  death.  The  origin  of  the  word  is 
doubtful.  It  is  derived  by  some  from  Hebrew 
toph,  a  drum,  in  allusion  to  drums  beaten  to 
drown  the  cries  of  children  burnt  in  the  fire  to 
Moloch,  and  this  seems  a  probable  interpreta- 
tion. Another  derivation  is  from  an  Aramaean 
word  signifying  to  spit  or  vomit,  in  allusion  to 
the  disgust  excited  by  the  place.  Consult  2 
Kings  xxiii,  10;  Jer.  vii,  31-32;  Isa.  xxx,  33. 

TOPIC,  the  subject  of  a  discourse,  whether 
written  or  spoken ;  the  matter  treated  of  in  con- 
versation, argument,  oration,  literary  compo- 
sition, etc.  In  rhetoric  and  logic  topic  was  re- 
stricted to  the  narrower  sense  of  a  common 
ground  of  argument,  a  general  maxim  or  dic- 
tum from  which  other  arguments  may  be 
started  :  one  of  the  various  general  forms  of 
argument  employed  in  probable  reasoning,  as 
distinct  from  demonstrative  reasoning.  In 
medicine  the  word  is  used  to  denote  any  rem- 
edy locally  applied;  it  is,  however,  more  fre- 
quently used  in  the  plural,  topics,  denoting  the 
class  of  such  remedies,  than  applied  to  any  one 


TOPLADY,  Augustus  Montague,  Eng- 
lish theologian  and  hymn  writer:  b.  Farnham, 
Surrey,  4  Nov.  1740;  d.  London,  11  Aug.  1778. 
He  was  educated  at  Westminster  and  Trinity 
College,  Dublin,  and  in  1768  was  presented  to 
the  vicarage  of  Broadhembury,  Devonshire. 
Though  a  voluminous  writer — and  a  strenuous 
defender  of  Calvinism  against  John  Wesley — 
Toplady  is  now  hardly  known  except  as  the 
author  of  the  hymn  'Rock  of  Ages,'  one  of 
the  finest  expressions  of  evangelical  faith  and 
fervor  to  be  found  in  all  hymnology. 

TOPOGRAPHICAL  SURVEYING.  See 
Surveying. 

TOPOLOBAHPO  BAY,  Mexico,  a  small 
bay  of  the  Gulf  of  California  on  the  west  coast 
of  the  state  of  Sinaloa.  It  is  noted  on  account 
of  the  attempt  made  in  1886  by  a  number  of 
Socialists  of  the  United  States  to  form  a  co- 
operative community  on  its  shores.  A  com- 
pany was  chartered,  in  which  all  the  colonists 
were  stockholders,  and  which  was  to  own  all 
the  land,  and  conduct  all  the  business  of  the 
community.  Everything  was  to  be  done  as  far 
as  possible  on  the  socialistic  plan  as  described 
in  Bellamy's  'Looking  Backward.1  Several  . 
hundred  colonists  joined  in  the  experiment,  and 
a  city  was  surveyed  and  laid  out  on  an  elabo- 
rate plan.  The  experiment,  however,  was  a 
failure,  largely  owing  to  aridity  of  the  land 
and  the  absence  of  available  streams  for  irriga- 
tion.   The  place  was  abandoned  in  1891. 

TOPOPHONE,  an  instrument  for  deter- 
mining the  direction  from  which  any  sound  pro- 
ceeds. It  is  valuable  for  use  at  sea(  duridg  fog, 
or  in  the  night,  to  determine  the  direction  of  a 
sounding  hell,  fog-horn,  whistle,  etc.  The  top- 
onhone  was  invented  by  A.  M.  Mayer,  and  con- 
sists of  a  centrally  pivoted  horizontal  bar  hav- 
ing at  each  end  resonators,  with  their  openings 
facing  the  same  way,  each  with  a  connecting 
sound  tube  for  the  ears  of  the  observer.  In  use 
the  bar  is  turned  until  a  position  is  found  in 
which  the  sound  is  loudest  and  equally  distinct 
in  each  ear.  The  location  of  the  sound  is  at  a 
right  angle  to  the  bar  in  the  direction  to  which 
the  resonators  face. 

TORAH,  or  THORAH.    See  Pentateuch. 

TORBANITE.  a  lustreless  variety  of  can- 
nel  coal,  especially  rich  in  volatile  matter 
formerly  used  in  the  manufacture  of  illuminat- 
ing gas,  paraffin  and  lubricating  oils.  It  oc- 
curs at  Torbane  HilL  near  Bathgate,  Scotland, 
but  the  supply  is  exhausted.  See  Boghead 
Coal. 

TORBERNITE,  an  ore  of  uranium  con- 
sisting of  a  hydrous  phosphate  of  uranium  and 
copper,  Cu0.2UO..P.0.8H,O.  obtained  in 
Utah  and  Black  Hills  of  South  Dakota.  . 

TORBBRT,  toVbett,  Alfred  Thomii 
Archimedes,  American  soldier:  b.  Georgetown, 
DeL,  1  July  1833:  d.  at  sea  off  the  coast  of 
Florida,  2ft  Sept.  1S80  Ilr  was  graduated  at 
West  Point  in  1HSS.  was  engaged  on  frontier 
duty  in  Texas,  Florida.  NY*  Mexico  and  Utah 
in  1855-60,  and  .it  the  outbreak  of  the  Civil 
War  was  assign  I  to  the  duly  of  mustering  in 
volunteers.  He  »»  i-oirmii  .-:iuned  colonel  in 
1861,  and  led  his  regiment  in  ihc  Peninsula  cam- 
paign of  1862;  was  assigned  tu  the  command  of 
a  brigade  in  thai  year;  and  participated  in  the 
second  battle  of  Bull  Run  and  in  the  battles  of 
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South  Mountain  and  Antietam.  He  was  pro- 
moted brigadier-general  of  volunteers  in  1862; 
commanded  a  brigade  at  Gettysburg  in  1863;  for 
gallantry  there  was  hrevettcd  major  in  the  reg- 
ular army;  in  April  1864  was  transferred  to  the 
cavalry  service  and  placed  in  command  of  the 
1st  division  of  the  Army  of  the  Potomac.  lie 
commanded  the  cavalry  in  many  subsequent  en- 
gagements, including  those  at  Hanovcrtown, 
Mil  ford,  Winchester  and  Waynesboro.  In  1864 
he  was  brcvetted  major-general  of  volunteers, 
attaining  the  same  rank  in  1865  in  the  regular 
army.  In  1866  he  was  mustered  out  of  the 
volunteer  service  and  resigned  his  regular  army 
commission.  He  was  United  States  Minister  to 
the  Central  American  States  1869-71,  was  trans- 
ferred as  consul-general  to  Havana,  Cuba,  and 
in  1873-78  was  consul-general  in  Paris.  He  was 
lost  in  the  foundering  of  the  Vera  Cruz  off  the 
coast  of  Florida. 

TORCELLO,  t6r-cheTl<V,  Italy,  an  island 
in  the  lagoon  of  Venice,  six  miles  above  the 
city.  It  is  the  see  of  a  bishop  and  possesses  an 
ancient  Byzantine  cathedral  of  Santa  Maria  of 
the  7th  century,  with  mosaics  of  the  12th  cen- 
tury, curious  altar-benches,  an  antique  crypt, 
octagonal  baptistery  from  1008  and  a  belfry ; 
Santa  Fosca  is  another  handsome  church  with 
a  fine  interior  (12th  century).    Pop.  130. 

TORDENSKJOLD,  Peter,  Norwegian 
naval  officer:  b.  Trondhjcm,  1691;  d.  1720.  He 
endeared  himself  to  the  people  by  his  exploits 
in  the  navy  to  which  he  was  appointed  a  lieu- 
tenant in  1711,  and  in  1716  was  given  noble  rank 
for  his  victories.  When  but  25  years  of  age 
he  destroyed  the  Swedish  fleet  of  44  ships  and 
comjKlled  the  raising  of  the  siege  of  Fredriks- 
hald  by  Charles  XII.  He  was  made  vice- 
admiral  (1719)  for  the  destruction  of  the  prin- 
cipal Swedish  squadron. 

TORGAU,  tnr'gow,  Germany,  a  town  in  the 
province  of  Saxony,  Prussia,  on  the  Kibe,  32 
miles  northeast  of  Leipzig.  Prior  to  1889  it  was 
a  fortified  town,  and  has  considerable  historical 
significance  in  connection  with  (1)  the  Alliance 
of  Torgau,  a  confederacy  formed  in  1526  by 
Saxony,  Hesse  and  other  (icrman  states  in 
which  Protestantism  united  for  the  purpose  of 
defense  against  aggression  on  the  part  of  their 
antagonists;  (2)  the  Articles  of  Torgau,  a  dec- 
laration by  Luther  and  his  supporters  in  1530, 
which  was  the  foundation  of  tin-  Augsburg  Con- 
fession; (3)  the  battle  of  Torgau,  fought  in  the 
suburb  of  Liuititz.  3  Nov.  1760,  when  the  Prus- 
sians nndrr  I-"imIi  rick  the  (ireat  defeated  the 
AtMriaiis  under  funeral  von  Oatin ;  (4)  the 
sicirc  of  Torirau  by  Tauentzien  in  1814,  the 
city  boldin-  out  for  ihree  months  and  surren- 
dering 10  Jan  1814.  The  Renaissance  Harten- 
fels  Castb  of  the  15th  century  was  a  former 
electoral  residence.  In  the  town-hall  is  a 
niiisriiin  of  S.ixou  antiquities.  There  is  here  a 
modern  fort  for  the  pro'i-ctioii  of  the  railwav 
system.  The  royal  - ? 1 1 ■  1  f.i'in  was-  long  located 
in  the  virini'v      P«»p    abm:"    L\*)iMl. 

TORMENTIL.  an  .  Id  w-vinrial  name  for 
\  :it  i« •■! -  -pirie^  of  /'.■Vm.\;'  .j  d|.v.).  a  plant 
-ii|'1»-  -■  .!  :n  \iiltl  nlit  I  !i«»:n  ilic  t>irment  of 
■     ■■h.i.-h.- 

TORNADO,  mm  :hi  Sp.iiu-.li  i^nunhi.  "a 
'.i.nsiiu  a' "in."  the  b'v'.i!  r.air.e  »ri\ui  in  vari»iii> 
tropical  and  subtropical  regit -u>.  notably  Sene- 


gal, to  violent  whirlwinds  or  cyclones,  with  the 
usual  accompaniment  of  electrical  disturhar.ee* 
and  dowupouring  rain.  See  Cyclone:;  Metei*- 
oux'.y;  Win  ii. 

TORNADO  ALARM,  an  apparatus  which 
automatically  gives  an  alarm  when  there  is  i 
sudden  change  of  atmospheric  pressure,  *uch  u 
precedes  a  tornado.  It  is  a  form  of  barometer 
in  which  the  main  mercury  tube  has  a  cylin- 
drical bulb  at  the  top  and  is  l>ent  in  the  forr. 
of  a  siphon.  Near  the  lower  portion  o:  w* 
shorter  member  is  a  secondary  tube,  the  con- 
nection being  made  by  means  of  a  >Jion  tub? 
connecting  with  the  main  tube  by  a  very  small 
opening.  The  fluid  in  l>oth  the  larger  tube: 
will  remain  normally  of  equal  or  nearly  cqiul 
height  in  ordinary  changes  of  the  weather,  bu: 
in  case  of  sudden  atmospheric  changes  the  snu.'! 
opening  in  the  connection  between  the  tul<> 
restricts  the  movement  in  the  secondary'  tu!<  a» 
compared  with  that  in  the  main  tube.  Such 
variation  in  the  movement  of  the  mercury  :c 
the  two  tubes  when  sufficient  to  indicate  an  ap- 
proaching storm,  is  made  to  give  an  alarm  by 
means  of  floats  in  the  tubes  connected  »i:h 
wires  in  an  electric  circuit,  there  being  on  one 
wire  a  fork  and  on  the  other  a  tongue,  by  which 
contacts  arc  made,  to  ring  an  alarm  when  thf 
points  meet.  This  alarm  should  sound  sone 
two  minutes  before  the  first  blasts  of  the  tor- 
nado. Ordinary  storms  have  no  effect  at  a!! 
on  the  apparatus. 

TORNEA  ELF,  tor'ne-a  elf  (sometime* 
written  Tom k),  Sweden,  a  river  at  the  north, 
which  rises  in  Lake  Tornea.  Part  of  its  course 
forms  the  boundary  l>ctween  Sweden  and  Fxn- 
land,  and  then  empties  into  the  Gulf  of  Borhnu. 
after  a  course  of  275  miles.  The  tom-n  e! 
Tornea  stands  at  its  mouth  and  on  the  opposite 
side  of  the  river  the  Swedish  town  of  Hapa- 
randa. 

TORONTO,  Canada,  a  city  and  lakepon 
the  capital  of  the  province  of  Ontario.  Mtuated 
on  the  circular  Toronto  Bay  between  the  mouths 
of  the  Don  and  Humbcr  rivers,  on  the  north- 
west coast  of  Lake  Ontario,  313  miles  west- 
southwest  of  Montreal  and  60  miles  in  a  direr 
line  northwest  of  Buffalo,  United  States,  hi* 
the  seat  of  the  provincial  government,  of  th< 
higher  law  courts,  of  an  important  university 
and  of  the  Department  of  Education  of  the 
province;  it  is  also  the  cathedral  city  of  a 
Roman  Catholic  and  of  an  Anglican  diocese 
In  commercial  importance  it  is  the  second  eirr 
in  the  Dominion,  and,  after  Montreal,  the  chief 
lailway  centre.  The  Grand  Trunk,  the  Cana- 
dian Pacific,  and  many  branch  lines  connect  h 
with  the  principal  cities  of  Canada  and  of  the 
northern  I'nited  States,  and  it  is  the  head- 
quarters of  the  Canadian  Northern  and  the 
Temiskaming  and  Northern  Ontario  railway* 
The  fine  harbor,  five  miles  long  and  one  anil 
a  half  wide,  is  formed  by  a  long,  low.  sandr 
island,  protected  by  imposing  breakwaters;  tin* 
island  is,  in  summer,  a  favorite  bathing  and 
boating  resort.  A  great  scheme  of  development. 
wbirb  includes  the  deepening  and  extension  of 
the  harbor,  laud  reclamation,  boulevard  con- 
si  met  imi  and  the  creation  of  industrial  sites  & 
in  progress.  The  city  rises  gradually  from  the 
water'*  edge  to  a  height  of  220  feet;  it  extendi 
from  ea>t  to  west  for  about  10  miles  along  the 
lake  shore  and  from  north  to  south  f  ran  tora 


TORONTO,  CANADA 


TORONTO 


rod 


miles,  and  covers  an  area  of  about  32 
lilcs,  with  'streets  crossing  each  othei 
angles.  An  electric  street  railway  sys- 
about  144  miles  of  tracks.  The  archi- 
ispecially  of  the  numerous  public  build- 
tasteful  and  imposing,  and  there  are 
le  shops  and  residences.  Brick  of  a 
light  color,  or  red,  is  the  chief  building 
Of  the  public  buildings,  the  most 
group  is  that  connected  with  the  Uni- 
}f  Toronto.  The  main  building  or 
:y  College,  a  fine  Norman  structure  in 
ne,  with  a  massive  tower  and  richly 
d  doorway,  was  rebuilt  after  partial 
dii  by  fire  in  1890;  the  Library,  the  new 
Building,  the  Biological  Department, 
ol  of  Practical  Science,  with  its  hand- 
w  engineering  building  in  the  Renais- 
le,  and  a  number  of  other  large  struc- 
ite  with  this  to  make  up  an  imposing 
)t  wholly  harmonious,  but  in  a  spacious 
f  park  land.  Adjacent  are  the  aNeo- 
Parliament  buildings,  containing  the 
ent  offices,  and  a  handsome  and  well- 

I  legislative  hall.    The  magnificent  city 
courthouse    is,    next    to    the    univer- 

most  striking  of  Toronto's  buildings, 
worthy  of  mention  are  Osgoodc  Hall, 
of  the  provincial  law  courts;  the  Nor- 
>ol  buildings,  offices  of  the  Department 
ition ;  Central  Technical  School ;  Trin- 
gc,  in  connection  with  the  Church  of 

an  ornate  building,  in  the  late  Gothic 
:  custom  house,  the  post  office,  the  exhi- 
iildings,  where  an  important  annual 
u  is   held,  and   the   lunatic  asylum,  in 

acres  of  ground.  A  new  Union  rail- 
ion  to  cost  $5,000,000  is  in  course  of 
ion.  The  churches  most  worthy  of 
e  the  Roman  Catholic  and  Anglican 
s,  both  in  the  pointed  style;  the  latter 
Kcellcnt  specimen  of  Karly  English, 
c  numerous  theatres  and  many  public 
'  chief  being  the   Masscy   Music  Hall, 

II  hold  4,000  or  5,000  people.  Toronto 
acres  of  park,  the  chief  being  Queen's 
oining  the  university,  and  the  extensive 
rk,  at  the  west  of  the  city.  It  is  a 
jcational  centre.  The  university  (see 
f  article)  is  one  of  the  best  equipped 
ca.     Educational  institutions  connected 

are  Trinity  College  (already  men- 
Victoria  College  (Methodist,  arts  and 
;    Knox    College    (Presbyterian,    theo- 

Wycliffc  College  (Anglican  thcolog- 
int  Michael's  College  (Roman  Catho- 
colleges  for  instruction  in  music,  den- 
larmacy  and  veterinary  science.  Its 
■al  college  is  situated  not  at  Toronto  but 
h,  Ontario.  McMastcr  University  is 
ndent  Baptist  institution,  teaching  arts 
lity.  Upper  Canada  College,  in  spa- 
unds,  is  a  residential  school  for  boys, 
)  Saint  Andrew's  College,  the  site  of 
is  acquired  in  1917  for  a  military  hos- 
ivcrgal  College  is  a  similar  type  of 
or  girls,  and  besides  it  are  Bishop 
s    School,    Saint    Margaret's    College, 

Toronto  Conservatory  of  Music  has 
rge  number  of  pupils.  The  Observa- 
vhich  the  weather  reports  for  the  Do- 
irc    made     up,    is    in     the    university 

Toronto  has   suffered   from  destruc- 


tive conflagrations,  notably  in  1849,  in  1890  and 
in  April  1904,  when  more  than  100  buildings  in 
the  wholesale  business  section  were  burned 
down,  some  5,000  persons  were  thrown  out  of 
work,  and  about  $11,000,000  worth  of  property 
was  destroyed.  The  industries  of  Toronto  in- 
clude a  great  agricultural  implement  factory, 
iron  foundries,  shipbuilding,  rolling  stock,  dis- 
tilling and  brewing,  pork-packing,  the  manu- 
facture of  soap,  tanning,  aeroplanes,  etc.  The 
city  possesses  a  well-equipped  system  of  public 
libraries,  with  a  fine  reference  library  centrally 
located,  in  which  the  John  Ross  Robertson  his- 
torical and  ornithological  collections  are  housed. 
Shipping  on  the  lakes  is  laid  up  in  winter, 
but  during  the  navigable  season  several  lines  of 
steamers  connect  with  the  principal  ports  on  the 
Great  Lakes  and  the  Saint  Lawrence.  The 
lake  commerce  in  lumber,  grain,  coal,  cattle  and 
fruit  is  large.  Toronto's  bank  clearings  in  1917 
were  $3,004,785,565;  customs  revenue,  $35,732,- 
400.  The  city  has  over  1,700  manufacturing  es- 
tablishments, employing  80,000  hands. 

The  name  Toronto  is  derived  from  the 
Huron  word,  signifying  ({place  of  meeting. »  In 
1749,  when  the  French  were  establishing  a  chain 
of  forts  or  posts  through  all  the  West  and 
down  the  Mississippi  Valley,  Fort  Rouille  was 
founded,  on  a  site  even  then  often  called  Fort 
Toronto.  In  1756  this  fort,  on  the  west  side  of 
the  present  city,  was  destroyed  to  prevent  its 
falling  into  the  hands  of  the  English.  In  1793 
Governor  Simcoe  finding  Niagara  or  Newark, 
which  lay  almost  under  the  guns  of  an  Amer- 
ican fort,  too  close  to  the  frontier  for  the  seat 
of  government,  removed  the  capital  to  the  other 
side  of  Lake  Ontario  and  established  his  head- 
quarters in  a  tent,  on  a  site  in  the  eastern  part 
of  the  present  city.  In  1813  Toronto,  called 
York  by  Governor  Simcoe,  was  captured  and 
partially  burned  and  looted,  twice  in  the  same 
year,  by  the  American  army  and  navy.  In  the 
first  capture  the  American  General  Pike,  the 
discoverer  of  Pike's  Peak,  together  with  many 
soldiers,  was  killed  by  an  explosion.  In  1834 
Toronto  was  incorporated  as  a  city  with  its 
present  name.  In  1837  it  was  the  chief  scene 
of  a  brief  and  ineffectual  rebellion  under  Wil- 
liam Lyon  Mackenzie  (q.v.).  At  that  time  and 
often  since  Toronto  has  shown  itself  to  be  fer- 
vently British  in  sentiment.  Its  later  history 
has  been  purely  civic,  without  other  interest 
than  that  attaching  to  prosperous  growth.  A 
pleasant  society  and  an  attractive  situation  make 
it  a  favorite  place  of  residence.  Population  has 
increased  rapidly.  In  1793,  when  Governor 
Simcoe  landed,  there  were  only  a  few  families. 
In  1834  the  population  was  less  than  10,000.  In 
1861  it  had  increased  to  44,821,  in  1871  to  56,- 
092  and  in  1881  to  86.415.  In  1891,  including 
some  annexed  suburbs  it  amounted  to  181,220, 
and  in  1911  to  376,240.  Police  census  (1917), 
535,271. 

Consult  Scadding,  ( Toronto  of  Old* ;  Scad- 
ding  and  Dent,  ^Toronto,  Past  and  Present* ; 
Adam,  <Toronto,  Old  and  New* ;  and  (The 
Toronto  Annual. } 

George  M.  Wrong, 

Professor  of  History,  University  of  Toronto. 

TORONTO,  Ohio,  village  in  Jefferson 
County,  on  the  Ohio  River,  and  on  the  Penn- 
sylvaniat  Railroad,  10  miles  al>ove  Stcubenville, 
the  county-seat.    It  is  in   a  region  in  which 
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there  arc  extensive  beds  of  clay  and  Urge  itODC 

ll    is    "ear  the   natt 
Weal   Virginia.    The  eWef  m»nuncturnig  cs- 

t.it.lislimcriiv  jr.  |«ittciics.  brick  and  til*  WOrki 
The  shipments  ..re  chiefly  pottery,  'ewer  pipe, 
■  ■■■!  Sre  brti  k  Pop,  *271 
TORONTO,  University  of.  situated  at 
Toronto.  Canada,  the  head  of  (lie  educational 
system  of  the  province  Of  Ontario 
■■ii  [i  toward  ill'-  i  rtabliriunoBi  of   ttu    m 

>itv  was  taken  in  17(.'7  wbcfl  the  council  and 
tlMnoll  if  Upper  Canada  petitioned  the  Icing 
for  an  appropriation  of  Crown  lands  for  the 
purposes  of  education,  and  the  establishing  pf 
a  university.  The  appropriation  w 
I  hi  nothing  farther  was  done  toward  the  found- 
ing of   tit*    university   until    1K27,   when    it   was 

■ 
of    King's    College;    the   organisation    of    the 
university   was    further   delayed.   l.u>. 
tn  i.i  iectloni  t"  the  sectarian  ehata  a  i 
charter,    which    was   amended    in    1K.17  ;    and    it 
:i    till    1843   that    it    was   opened    W    HUr 
dints.      In    184')  the   name   was   changed  to  the 
I'niv.-rsity  Of    Toronto;    in    |X53   tin     ■■■ 
was    furtiier    transform,  ,1    by    the    ■■:     ■ 
..if    hvd   corporations,    known    as    the    UnncrMly 
of   Toronto  and   tilt   University   College;    to   the 
L.tui    was   assigned    the    teaching    in    arts    DM 
the   entire  control   of   its   students.      I 
further    organization    oi    the    whole    university 
took    place.       Under    what     is    known     M     OK 
■Fed)  ration  Act"  the  university  became 
ing    body    once    more,    with     I acuities    ■ 
medicine,    applied    science    U  ' 
which  hive  been  added  rinee,  faculties  of  educa- 
tion, forestry,  household  science  and  n 
tin.'   faculty  of   :.rt,   ill.-  subjects   urn-   ':- 
between    the    University    of    Toronto   anil   Uni- 
versity College  which  may  be  termed  the  StaJ< 
Am-  College,  the  complement  of  the  faculty  of 
arts   of    die   university.      In  this   reorganization 
<>f    r  1 1 ■_     FlCUlQ     of    aits    there    are   now     VktOTU 
College,  reprcsentini;  the   Methodic    Church  i.i 


I  ,.s  with  the  Otncral  Uedkal  I 

The  degrees  offrred  b 
arts,  medicine,  applied  tcierrci 
pedagogy,  forestry  and  music,  u 
faculties,  while  through  the  affiliated  is 
lions  degrees  arc  given  in  bw,  dentistry.  ■ 
culture,  pharmacy,  with  diploma?  m  | 
health  and  physical  training.  Enter 
summer  session  work  are 
faculty  of  atts.  Tin 
and  had  during  the  session  191 
ance  of  approximately  3,1)00.  which  hi  I 
to  develop  to  a  greater  tftefMMEM  than  n 
war  days,   when   'he  enrolment  exceeded  * 

The  important  buddings  are  the  IE 
i  .limn    hall,    the    library. 

i-    laboratories    and    t 
Toronto     the     buildings     o(     Victoria    Cc 

dec    undrrgn 

!   the  men  in  Han   I! 
the  Mas«v  Estate.     There  ate   i 

hi   the  i 
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representing  the   Roman   Catholii    Church - 
tlnit  then  arc  lour  arts  colleges  givina 

•    but   ■•■  inling  their 

itudcnta    to   tlie   university    m   tnel ion   m 

other    subjects,    amont    which    are   maili 

,1     science,    history 
The    institutions    which    have   close    relations 
with  the  university  are  either  federated  or  altil- 
ialed.      Among   the    federate! 
side    |he    .ots    GttUcgat    are    Km.-:    Coll 
.     College,    while   anion*    thi    ■ 
are    the   Ontario  Agricultural    I 


■ 
tario    College    of    Pharmacy    and    the    Ontario 

V'rlerinary  College.     These   federated  at 


IkgH   ire   represented  on   the  senate 

of  the  university,  which  has  charge  of  the  edu- 
cational   policy        E  its    own 
council  and  has  charge  of  the  discipline  and  con- 
trol   of    its    students,    while    the    caput     I 
up  of   the   chief   executive  officers  of    lb.      n. 
vcTsity.  together  with   the  heads  of  the    feder- 

The    University   receives   a   very   substantial 

"iiuallv   from   the  government    of  the 

fitovin. .■<    ■  affiliated   with  the 

eading    universities   of    Great     Britain    and    Ire- 
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placement  of  about  1,100  tons  (with  a  speed 
of  about  32  knots  per  hour)  having  been 
reached  and  determined  by  most  nations  from  a 
consideration  of  the  strategical  and  tactical 
duty  of  the  fleet  with  which  it  serves.  The 
offensive  weapon  of  the  destroyer  was  originally 
the  gun,  but  after  the  torpedo  boat  disappeared 
the  torpedo  became  the  important  weapon  and 
the  guns  were  retained  for  defense  only.  The 
pivotal  characteristics  of  the  destroyer  were 
nigh  speed,  seaworthiness,  moderate  radius  of 
action  and  plurality  of  torpedo  tubes  and 
torpedoes.  To  enhance  these  characteristics  in- 
creased size  was  necessary  and  this  lessened 
the  chance  of  being  able  to  surprise  an  enemy 
on  the  alert,  and  surprise  was  a  corollary  in 
its  usefulness.  These  considerations  tended  to 
limit  the  size  and  when  sufficient  tonnage  for 
necessary  offensive  work  was  gained^  no  further 
increase  was  thought  justified.  The  present 
tendency  is  to  increase  the  destroyer's  gun- 
power  for  offensive  purposes  against  the  sub- 
marine and  this  brings  the  destroyer  back  to 
the  original  conception  of  the  use  of  that  type. 
Further  development  will  undoubtedly  be 
toward  high  speed,  moderate  size,  long-range 
torpedoes,  a  plurality  of  small  guns  and  large 
radius  of  action.  The  destroyer,  supported  by 
large  cruisers,  makes  an  excellent  offensive 
force,  especially  when  armed  with  long-range 
torpedoes.  Making  contact  in  the  daytime  with 
an  enemy's  fleet,  destroyers  can,  at  night,  readily 
slip  through  the  screen  and  attack  the  enemy 
while   in   its   night   formation. 

A  well  co-ordinated  destroyer  force  be- 
comes a  most  important  asset  to  a  fleet  when 
about  to  go  into  battle.  A  well-time3  feint 
upon  the  battle  line  of  the  enemy  may  give  to 
its  own  battle  line  a  verv  important  advantage 
of  position.  By  the  intelligent  use  ot  a  smoke 
screen,  made  by  emitting  large  volumes  of  oil 
smoke  from  destroyers'  sr<oke  stacks,  a  battle 
line  in  confusion  can  be  rescued  from  destruc- 
tion and  permitted  to  reform  or  to  escape.  In 
the  battle  of  Jutland  the  German  fleet  was 
concealed  in  a  smoke  screen  formed  by  Ger- 
man destroyers  at  the  time  when  the  main 
British  fleet  was  about  to  bring  a  superior 
force  against  it.  When  the  smoke  cleared  it 
was  observed  that  the  German  fleet  had  ex- 
tricated itself   from  danger. 

While  the  first  duty  of  the  destroyers  was 
to  run  down  attacking  torpedo  boats  and 
sink  them  with  the  fire  of  their  small  rapid- 
fire  guns,  it  was  also  armed  with  torpedo 
tubes  in  order  that  it  might  be  used  as  an  at- 
tacking torpedo  vessel  and  to  defend  the  battle- 
ships at  night.  The  smaller  type  of  torpedo 
vessel  —  the  torpedo  boat  —  was  classed  as  a 
weapon  of  defense,  employed  to  guard t  the 
home  coast  from  raids  by  the  enemy's  war- 
ships, while  the  larger  was  regarded  as  an 
offensive  weapon,  used  to  destroy  the  smaller 
type  and  allow  capital  ships  to  perform,  with- 
out danger,  their  duties  of  blockade  and  various 
war  measures.    See  Submarines. 

Edward  S.  Farrow, 
Consulting  Military  and  Civil  Engineer. 

TORPEDO  DRAG,  a  device  for  clearing 
harbors,  river-channels,  etc.,  from  floating 
torpedoes  and  submarine  mines.  It  consists  of 
a  long  cable,  bearing  grappling  hooks  set  at 
frequent  intervals.     The  ends  of  the  cables  are 
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made  fast  in  boats,  one  on  either  side  of  the 
channel,  and  as  the  vessels  proceed  up  and  down 
the  channel,  abreast,  the  hooks  on  the  rope  be- 
tween them  catch  the  torpedoes.  Sometimes  a 
drag  is  thrown  ahead  of  a  vessel  by  a  small 
mortar  and  is  drawn  in  by  a  windlass;  this  is 
to  clear  the  channel  through  which  the  vessel 
must  pass. 

TORPEDOES.  Torpedoes  or  explosives 
moving  through  the  water  to  the  object  at- 
tacked, as  distinguished  from  the  mine  or 
stationary  explosive,  first  took  the  form  of  what 
was  in  reality  a  towed  mine.  The  Harvey, 
Menzing  and  the  various  French  towing 
torpedoes  were  weapons  of  this  kind.  The 
torpedo  was  towed  astern  of  a  launch  with  a 
rig  that  permitted  a  rudder  on  the  torpedo  be- 
ing controlled  from  the  towing  boat.  The 
torpedo  could  be  guided  to  a  position  on  the 
quarter,  while  a  second  torpedo  was  towed 
astern.  By  means  of  a  dipping  or  detaching 
apparatus,  when  the  whiskers  of  the  torpedo 
touched  the  target,  the  torpedo  would  become 
completely  submerged  before  the  explosion  took 
place.  Torpedo  warfare  received  great  impetus 
during  the  Civil  War,  various  types  being  de- 
veloped by  both  the  Confederates  and  the 
Federals.  Dragging  for  torpedoes  and  the  use 
of  torpedo  nets  dropped  over  the  sides  of  ves- 
sels were  then  first  practised,  but  there  appears 
to  have  been  no  use  of  submarine  boats  until 
more  recently.  During  this  war  the  spar  or 
outrigger  torpedo  came  into  active  use  and  on 
more  than  one  occasion  during  that  period  and 
later  proved  its  worth.  This  weapon  consisted 
of  a  torpedo  carried  at  the  end  of  a  spar  or 
pole  which  projected  from  a  launch.  It  was  so 
arranged  that  just  before  the  target  was  struck, 
the  torpedo  could  be  plunged  below  the  sur- 
face to  obtain  the  holding  or  plugging  effect 
of  the  water  for  the  explosion.  The  explosive 
usually  consisted  of  about  33  pounds  of  guncot- 
ton  which  could  be  fired  upon  contact,  or  at 
will,  by  employing  a  firing  battery.  To  carry 
and  drive  home  the  spar  torpedo  a  fast  sea- 
worthy launch  or  small  torpedo-boat  was  em- 
ployed. 

In  its  early  stages  of  development,  battle 
ranges  seemed  logically  to  keep  the  torpedo 
in  the  background,  except  at  night,  when  the 
speedy  torpedo-boat  counted  upon  getting  near 
enough  to  launch  its  weapons  with  a  more 
reasonable  promise  of  making  a  hit.  The  naval 
constructor,  accepting  the  torpedo  at  its  poten- 
tial value  as  seen  by  the  majority  of  the  fight- 
ing officers  simply  limited  his  efforts  to 
fabricating  the  under-body  of  his  fighting  craft 
so  that  the  damaging  effects  of  a  chance  blow 
from  a  torpedo  should  be  confined  to  a  re- 
stricted area.  Hence  the  inner  and  the  outer 
bottoms,  and  the  water-tight,  cellular  division- 
ing  of  the  intervening  space.  As  a  matter  of 
fact,  the  naval  constructor's  work  stood  up 
under  torpedo  attack  and  performed  its  func- 
tion remarkably  well.  It  is  a  matter  of  record, 
that*  the  general  run  of  torpedoes  fired  during 
the  Russo-Japanese  War  did  far  less  damage 
than  was  expected  of  them,  and  a  goodly  num- 
ber of  vessels  so  struck  were  not  sunk  as  was 
counted  upon,  but  were  able  to  get  into  port 
and  be  repaired.  There  were  ships  lost  to 
both  belligerents  by  subaqueous  attack,  but  the 
most  conspicuous  of  these  disasters  were  due 


706 


TORPEDOES 


to  the  violent  blows  of  passive  mines.  Where 
the  active  torpedo  had  failed  in  its  mission  the 
anchored  floating  mine  filled  the  offensive  gap. 
These  mines  carried  larger  explosive  charges 
than  the  torpedoes  then  in  service,  and  proved 
two  things:  First,  that  the  naval  constructor 
had  planned  well ;  and,  second,  that  the  auto- 
mobile torpedo  must  needs  he  made  a  more 
powerful  weapon  if  it  were  to  fill  the  office  in- 
tended for  it.  In  the  Russian  fleet  at  Port 
Arthur  were  several  vessels  that  had  been  built 
by  the  French  for  the  Russian  government.  In 
addition  to  the  usual  compartmenting  of  the 
inter-bottom  space,  the  French  designers  had 
reinforced  the  region  most  likely  to  be  attacked 
bv  torpedoes  by  means  of  a  caisson  built  of 
plating  nearly  two  inches  thick.  The  object  of 
this  caisson  —  assuming  that  the  explosion  of 
the  torpedo  should  be  sufficient  to  rend  or 
nipt ure  the  plating  of  the  inner  and  outer  bot- 
toms —  was  to  provide  more  space  in  >yhich  the 
guncotton  gases  could  expand  and  dissipate  the 
most  dangerous  percentage  of  their  remaining 
force.  The  ingenious  theory  of  this  style  of 
construction  was  proved  to  be  all  that  its 
originators  claimed  for  it.  The  Russian  ships 
so  built  were  several  times  hit  by  Japanese 
mines,  and  while  grievously  wounded  over 
wide  areas  of  their  under-bodies,  yet  the 
caissons  remained  substantially  intact  and  the 
vessels  were  able  to  return  to  harbor. 

The  automobile  torpedo  first  came  into  use 
in  the  early  seventies.  It  was  the  outcome  of  a 
series  of  experiments  commenced  in  1864  by 
Robert  Whitehead,  then  superintendent  of  iron 
works  at  Fiume,  Austria.  This  torpedo,  known 
as  the  Whitehead  or  fish  torpedo,  claimed  the 
following  capabilities  :  (1)  It  could  be  adjusted 
to  run  at  any  depth  from  5  to  15  feet  when 
fired  from  either  a  submerged  or  surface  tube, 
or  from  a  surface  detaching  apparatus;  (2) 
upon  firing,  it  would  make  a  straight  run,  pro- 
vided a  proper  allowance  was  made  for  the 
deflection  due  to  transverse  currents;  (3)  it 
could  be  adjusted  to  stop  at  any  distance  up  to 
its  extreme  range  and  after  stopping  to  sink  or 
float;  (4)  it  could  make  a  run  of  1,000  yards 
at  a  speed  of  15  or  16  knots,  while  300  yards 
could  be  covered  at  a  speed  of  1')  to  20  knots; 
(5)  it  could  carry  a  warhead  holding  a  charge 
of  33  pounds  of  guiicottiiu,  to  explode  upon 
contact.  This  torpedo  was  propelled  by  a 
three-cylinder  Brotherhood  engine  weighing  35 
pound*,  driving  two  propellers  and  developing 
40  horse  power.  F.ventitally  the  Whitehead 
torpedo  came  to  be  tiM'd  in  the  lTnited  States 
service,  and  later  the  Hliss-Li-avitt  torpedo  was 
adopted.  As  heavier  armor  was  added  against 
tnrptdo  attack  a  large  gap  developed  which  the 
Whitehead  torpedo  ami  its  various  kindred 
rivals  could  not  fill,  and  here  it  was  that  the 
}/ en  hi*  of  an  American  naval  officer.  C'om- 
mandcr  Cleland  Mavis,  placed  the  torpedo  upon 
a  in  w  and  more  formidable  footing.  He  aban- 
doned the  guncotton  warhead,  which  was  the 
accepted  instrument  of  destruction  since  .  the 
inception  of  the  Whitehead,  and  substituted  a 
gun  in  its  *ti  ad  If  one  will  study  can  fully 
ilii  photographs  of  eirln  r  bursting  Mil.mergtd 
nv::i  •  « -r  exploding  automobile  torpedoes,  the 
mc»-i  irriires^iv,  \i -n.il  -ign  of  the  violence  ex- 
«'■•!'!  \\:!!  !i  ?*»  und  in  *1n  greal  volumes  of 
w:i!ir  M'-wji  upward.  The  uatir  has  yielded 
m"r»      than     'hi-     steel     ^'nil-tun     a"arkid.    and 


the  major  part  of  the  energy  designed  to  vreck 
has  spent  itself  uselessly  in  blowing  hundreds  c: 
tons  of  water  into  the  air.  Commander  Dir.t 
sought  so  to  concentrate  the  powers  of  assault 
in  his  torpedo  that  but  little  of  its  force  shook! 
he  dissipated  in  disturbing  the  surrounding 
water  while  the  bulk  of  the  energy  of  h» 
weapon  should  remain  unimpaired  and  centred 
in  piercing  the  enemy's  defenses  and  pene* rat- 
ing to  the  very  vitals  of  the  object  of  attack 
He  did  not  discount  in  the  slightest  the  tndj 
remarkable  developments  which  had  taken  place 
in  the  other  departments  of  the  automobile  tor- 
pedo. Increased  range,  higher  speed  and  more 
precise  functioning  all  helped  him  toward  his 
objective;  but  it  is  his  invention  which  made 
this  underwater  projectile  a  graver  menace  to 
the  largest  of  fighting  craft.  This  torpedo  car- 
ries an  eight -inch  gun  capable  of  expelling  an 
eight -inch  projectile  with  a  muzzle  velocity  it 
1,000  feet  per  second,  which  is  quite  enough  to 
carry  the  projectile  through  a  single  plate  ot 
Krupp  armor,  something  like  four  or  five  inches 
thick,  where  virtually  in  contact  with  the  mni- 
zle  of  the  gun  — as  would  be  the  case  with  this 
torpedo.  Ships  are  not  protected  under  »a:er 
with  plating  of  these  dimensions,  and  it  would 
be  a  much  easier  task  for  the  projectile  to  pas* 
successively  through  a  number  of  thinner  pktes 
even  if  their  combined  thickness  were  more 
than  the  limit  set.  The  projectile  fired  froc 
this  torpedo  carries  a  bursting  charge  of  huh 
explosive  of  between  35  and  40  pounds.  Tits 
charge  is  detonated  by  a  delayed  action  fuse, 
which  is  designed  to  meet  the  maximum  re- 
quirements imposed  by  the  best  protected  dread- 
naughts  built.  When  this  weapon  is  launched 
upon  its  sinister  errand  the  little  propeller  a: 
the  upper  side  of  the  torpedo's  nose  revolves 
and  releases  the  tripping  rod.  so  that  the  Tor- 
pedo can  be  discharged  upon  contact  with  :u 
target.  When  the  rod  hits  the  obstruction  it  is 
driven  backward  and  engages  the  trigger  mhrdb 
first  compresses  a  spring  attached  to  :he  r.riw 
pin  and  then  releases  it  so  that  the  pin  or. 
strike  the  gun  primer,  thus  setting  off  the  pro- 
pelling charge  of  powder  which  drives  the  sbrE 
out  of  the  gun.  As  soon  as  the  projectile  hits 
the  outside  plating  of  a  ship's  bottom  the  fn«c 
in  the  base  of  the  shell  begins  to  function. 
being  set  to  explode  the  charge  in  the  shell  so 
many  hundredths  of  a  second  after  impact 

The  modern  submarine  torpedo  varies  9 
size  according  to  the  service  tor  which  it  if 
intended  and  ranges  from  14  inches  in  diameter 
and  15  feet  in  length  to  21  inches  in  diameter 
and  21  feet  in  length,  weighing  from  l.Ont)  » 
2.6110  pounds,  the  smaller  type  being  used  ■ 
sink  unprotected  freight  and  passenger  sfciaft 
at  sjmrt  range.  It  is  •capable  of  a  speed  of 
more  than  M)  miles  per  hour  and  when  travel- 
ing at  normal  speed  possesses  the  great  wo- 
meiuum  of  al>out  65.000  foot  second  pounds. 
( Generally  speaking,  the  torpedo  consists  of  the 
following  parts:  (1)  The  warhead,  which  con- 
tains the  high  explosive  charge,  fired  by  aa 
exploder  upon  striking  the  target,  the  charcc 
ranging  from  200  to  500  pounds,  dependict 
upon  the  type  of  torpedo;  (2)  The  air  flask,  a 
specially  constructed  shell  of  steel,  very  strangf? 
built  to  withstand  a  test  pressure  of  5JH0 
pounds  to  the  square  inch.  This  flask  carries 
air  at  an  initial  pressure  of  2,250  pmunif  per 
sipiare  inch,  the  air  1>eing  used  to  operate  al 
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echanism  of  the  torpedo  in  addition  to 
lotive  power;  (3)  The  depth  control 
nism,  which  permits  the  torpedo  to  be 
t  any  desired  depth  under  water,  and 
consists  principally  of  a  pendulum  and  a 
itatic  piston  actuating  horizontal  rudders; 
he  gyroscopic  steering  gear.  The  gyro- 
compass through  the  vertical  rudders 
tins  the  torpedo  on  a  course  parallel  to 
1  which  the  torpedo  began,  its  run;  (5) 
ngines.  The  air  at  the  high  pressure  of 
rounds  per  square  inch  first  passes  through 
icing  valve  which  decreases  its  pressure 
t  required  for  use  by  the  engine.  This 
then  heated  by  an  alcohol  flame,  which 
cts  to  produce  steam  of  the  water  in  the 
stion  flask,  the  air  and  steam  mixing  and 
g  to  the  engine.  The  engines  are  gen- 
reciprocating,  but  in  the  Bliss-Leayitt 
>me  other  torpedoes  are  turbines  driving 
ropellers. 

rpedoes  are  projected  by  means  of  special 
of  tubes  or  guns.  The  tube  is  usually 
nto  the  hull  of  the  submarine,  in  which 
t  is  aimed  by  manoeuvring  the  boat.  In 
se  of  destroyers  and  battleships,  the  tor- 
nay  be  projected  from  submerged  tubes 
m  deck  tubes.  In  general,  torpedoes  are 
ted  from  submerged  tubes  by  compressed 
d  from  deck  tubes  by  a  small  charge  of 
wder.  Submerged  tubes  on  battleships, 
er,  may  be  designed  to  use  either  powder 
npressed  air.  When  the  torpedo  is  fired 
a  submerged  tube  the  compressed  air  or 
is  from  the  powder  follows  the  torpedo 
f  the  tube  with  a  rush  and  causes  an 
3n  on  the  surface  of  the  sea,  which  is 
for  a  considerable  distance.  As  a  re- 
•f  the  warning  given  by  this  eruption, 
>  have  sometimes  been  able  to  escape  the 
oes  by  a  quick  manoeuvre.  The  modern 
o  is  self-propelled,  being  driven  through 
ater  by  its  own  compressed  air  motor, 
r  being  supplied  from  a  strongly-built 
oir  within  the  body  of  the  torpedo  itself, 
docs  directly  operated  by  internal  com- 
i  engines  as  motive  power  are  not  trust- 
er. The  range  of  a  torpedo  is  approxi- 
'  a  mile,  those  designed  for  use  on  battlc- 
and  destroyers  being  longer  ranged  than 
for  use  on  submarines.  The  great  diffi- 
in  getting  proper  direction  and  sufficient 
:  power  to  give  the  required  speed  for  a 
titration  of  time  renders  the  long  range 
o  impracticable.  The  latest  German  tor- 
lad  a  range  of  about  2,000  yards,  as  the 
esscd  air  storage  reservoir  was  reduced 
in  order  to  increase  the  charge  of  high 
ivc  in  the  warhead.  The  charge  was 
300  to  400  pounds.  The  depth  at  which 
cdo  travels  may  be  regulated  to  hit  the 
•ital  part  of  the  vessel,  and  that  is  usually 
10.  feet  below  the  surface.  In  case  of 
o  attack  against  an  armored  ship  the 
o,  to  be  dangerous,  should  strike  bc- 
thc  armor  belt,  which  usually  extends 
10  feet  below  the  water  line.  Torpedoes 
ually  provided  with  means  to  cut,  more 
;  effectively,  through  nets  placed  in  their 
The  detonation  of  the  torpedo  is  ac- 
shed  through  a  mechanism  placed  within 
rhead;  and  if  the  torpedo  is  checked  in 
-ward  motion  the  firing  mechanism  in- 
ignites   the   heavy  charge   of   explosive 


contained  within  the  warhead.  It  is  not  neces- 
sary to  strike  a  firing  pin  on  the  end  of  a  tor- 
pedo to  detonate  the  charge.  Many  sugges- 
tions have  been  submitted  for  a  torpedo  to  be 
electrically  propelled  from  a  ship  by  means  of 
a  flexible  cable  connecting  it  with  the  ship. 
This  was  the  first  type  of  torpedo  built,  but 
was  discarded  for  the  present  dirigible  type, 
as  the  weight  of  cable,  difficulties  in  insulation, 
etc.,  render  it  of  little  practical  value.  The 
effectiveness  of  the  Hammond  radio-controlled 
torpedo  is  promising.  The  Board  of  Ordnance 
and  Fortifications  recommended  favorably  to 
the  Secretary  of  War  as  to  the  merits  of  this 
invention,  and  the  Secretary  recommended  to 
Congress  that  this  new  type  of  weapon  be  in- 
stalled in  a  few  of  the  more  important  coast 
defenses. 

When  firing  a  torpedo  at  a  moving  target 
there  are  several  important  factors  which  the 
torpedoist  must  consider.  These  are  the  speed 
of  the  target,  the  course  of  the  target  and  the 
speed  of  the  torpedo  itself,  all  of  which  factors 
must  be  known  within  limits  in  order  to  make 
effective  hits.  The  various  nations  have  their 
preference  for  torpedoes.  The  British  use  the 
Whitehead;  the  Germans,  Schwartzkopf ;  the 
French,  Whitehead  and  Schneider ;  the  Japan- 
ese and  Italians,  the  Whitehead.  In  the  United 
States  the  Whitehead  and  Bliss-Leavitt  tor- 
pedoes are  in  general  use.  See  Naval  Mines; 
Submarine  Mines;  Submarines. 

Bibliography. —  Fitzgerald,  C.  C.  P.,  Sub- 
marine Warfare*  (London  1919) ;  Talbot,  F. 
A.  A.,  Submarines,  their  Mechanism  and  Oper- 
ation (London  1915)  ;  Donville-Fife,  Charles 
W.,  Submarine  Mines*  (London  1914)  ;  Naval 
Annual,  l British  and  Foreign  Torpedo  Boat 
Flotillas5  (London  1912)  ;  Fulton,  Robert,  'Tor- 
pedo, War  and  Submarine  Explosions*  (re- 
print, New  York  1914)  ;  Currey,  E.  H.,  <The 
Menace  of  the  Torpedo*  (New  York  1914) ; 
Bradford,  R.  B.,  ( History  of  Torpedo  Warfare5 
(Newport,  R.  I.,  1882). 

Edward  S.  Farrow, 
Consulting  Military  and  Civil  Engineer. 

TORQUAY,  tor-ke',  England,  a  fashionable 
watering  place  in  Devonshire,  situated  on  the 
south  coast,  26  miles  northeast  of  Plymouth, 
named  from  the  Tor  Abbey  nearby,  which 
was  founded  in  1196.  It  is  built  on  a  series  of 
terraces  rising  from  the  beach,  and  is  a  much 
frequented  bathing  and  winter  resort.  It  con- 
sists largely  of  villas  and  gardens,  and  has  a 
fine  promenade,  public  parks,  libraries,  a  mu- 
seum, electric  light  and  an  excellent  water  sup- 
ply and  drainage  system.  There  are  manu- 
factures of  terra-cotta  ware,  and  trade  in  coal 
and  marble.  The  name  also  applies  to  the 
borough  and  the  Parliamentary  division  in 
which  it  lies.  Pop.  of  the  borough  about 
39,000. 

TORQUE,  an  ornament  of  twisted  gold  or 
other  metal,  worn  as  a  collar  or  a  necklace 
by  the  ancient  peoples  of  Asia  and  northern 
Europe.  It  consisted  of  a  circle  of  stiff  gold, 
twisted  except  at  the  ends,  which  remained 
straight  or  which  in  some  cases  were  looped 
back,  so  as  to  overlap.  Such  collars  were  con- 
sidered a  characteristic  ornament  of  the  ancient 
Gauls  and  are  said  to  have  been  so  abundant 
that  about  223  B.C.,  Flaminius  Nepos  erected  to 
Jupiter  a  golden  trophy  made  from  torques  of 
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conquered  Gauls.  The  Torquati,  a  family  of 
Manlian  gens,  attribute  their  name  to  their  an- 
cestor T.  Manlius,  who  having  slain  a  giant 
Gaul' in  single  combat  lifted  from  the  neck  of 
the  dead  body  an  enormous  gold  torque,  which 
he  ever  afterward  wore  upon  his  own. 

TORQUEMADA,  Juan  de,  hoo-an'  da 
tor-ka-ma  tha  (Latinized  form  Turrecremata), 
Spanish  theologian  and  cardinal:  b.  Valladolid, 
1388;  d.  Rome,  26  Sept.  1468.  He  entered  the 
Dominican  order  in  1403,  and  was  graduated 
at  the  University  of  Paris  in  1424.  After  serv- 
ing as  prior  at  Valladolid  and  Toledo,  he  was 
appointed  by  Eugenius  IV  master  of  the  sacred 
palace  in  1431.  In  1439  he  became  a  cardinal- 
priest,  later  exchanged  his  title  for  the  cardinal- 
bishopric  of  Albano,  and  still  later  (1464)  for 
that  of  Sabina.  He  gave  liberally  of  labor 
and  money  to  charities  and  church-building, 
and  won  fame  as  a  theological  writer  and  con- 
troversialist. He  was  an  influential  member 
of  the  councils  of  Constance,  Basel  and  Flor- 
ence, at  the  last-named  of  which  drew  up  the 
proposals  for  union  between  the  Greek  and 
Latin  churches.  Among  his  works  may  be 
mentioned  <Mcditationes>  (1467) ;  'Quiaestiones 
Spiritualis  Convivii  Delicias*  pra?fercntes  super 
Evangcliis*  (1477) ;  and  *Commentarii  in  De- 
crctum  Gratiani*  (1519).  Consult  Lcdcrcr,  *Der 
spanische  Cardinal  Johannes  von  Torquemada> 
(1879). 

TORQUEMADA,  Tomas  de,  Spanish 
monk,  first  Grand  Inquisitor  of  Spain:  b.  Valla- 
dolid, 1420;  d.  A vila,  16  Sept.  1498.  He  en- 
tered the  Dominican  order,  was  for  22  years 
prior  of  the  monastery  at  Segovia,  and  in 
October  1483  was  made  by  Sixtus  IV  inquisi- 
tor-general for  Castile  and  Leon.  The  Inquisi- 
tion (q.v.)  had  been  established  in  1480  at  Se- 
ville, but  Torquemada  was  the  first  to  give  it 
its  organization.  He  founded  four  tribunals 
at  Seville,  Cordova,  Jaen  and  Villa  Real.  Dur- 
ing his  18  years  of  office  he  burned  10,220  per- 
sons and  condemned  6,860  to  be  burned  in  cftigy. 
By  these  methods  the  Inquisition  acquired  vast 
sums  of  money.  Torquemada  was  justly  hated, 
and  never  went  about  without  a  body  guard. 
His  later  activities  were  directed  against  the 
Jews  and  about  1,000,000  of  them  fled  the 
country  to  escape  his  persecution.  He  was 
one  of  the  most  bloodthirsty  fanatics  of  his- 
tory. Consult  standard  works  on  the  history 
of  Spain  and  of  the  Inquisition;  also  Molenes, 
'Document  Ineditis.  Torquemada  ct  l'lnquisi- 
tion'    (1897). 

TORRE  DEL  GRECO,  tor're  del  graTco, 
Italy,  on  the  Hay  of  Naples,  seven  miles  south- 
east of  Naples  at  the  foot  of  Vesuvius.  The 
town  has  been  demolished  by  earthquake  at 
various  epochs,  and  in  1857  and  1906  a  simi- 
lar ditaMer  ureatly  changed  and  damaged  the 
locality.  It  is  much  fn-queiited  by  foreigners 
:i>  well  a^  Italians  on  account  of  its  sca- 
barhiiik'.  Thrri'  ;irr  important  coral  and  other 
ti^hi-iio.  be>idr>  shipyards,  manufactories  of 
rope,  cural  go««iU  ami  lava  ware.  Pop.  of 
commune    about    .V»,000. 

TORRENCE,  Frederic  Ridgely,  American 
poet :  b.  Xeni.i,  Ohio.  27  Nov.  18/5.  He  was 
educated  at  Miami.  Ohio  and  Princeton  uni- 
\crsiti<>.  wa>  librarian  in  the  Astor  Library 
IS'.'7-IWI.  and  since  1901  at  the  Lenox  Library, 


New  York.    He  has  published  'The  Honu 
Hundred    Lights  >     (1900);     lEl     Do 
Tragedy >   (1903);  (Abclard  and  Helou*    \ 
etic  drama,  1907). 

TORRENS,  William   Ermkine.  i 
promoter:  b.  New  York,  15  July  1870:  d. 
1914.     After  making  a  study  in   i 
New  England  and  Philadelphia  of  •••• 
ing  methods  and  finance,   he   became  m 
foreign  commissioner  for  the  National  i 
tion  of   Manufacturers  of   the    United 
and  was  thus  engaged  until  1899.     Dor 
time  he  secured  concessions  from  Brazil,  < 
zuela,    Argentina,    Cape    Colony.    China 
Japan  for  establishing  sample  warehc 
the  exhibition  of  American  manufacture 
He    has    written    i Commercial    TraveL 
South  America*   (1897)  ;  (Commer        1 
ing    in    South    Africa1    (1898);    <v,u 
Traveling  in  the  East*   (1899). 

TORRENS.  Lake,  South  Australia,  a 
shallow  salt  lake,  the  central  one  of  a 
in  the  central  southern  section.  125  mi 
and  25  miles  wide,  about  50  miles  t* 
Spencer's  Gulf.     In  the  dry  season 
duccd  to  a  salt  marsh. 

TORRENS  SYSTEM,  a  system  of 
registration    devised    by    Sir    Robert    Tew 
and   first   successfully   used   in    Australia. 
object  is  to  make  the  transfer  of  landed 
erty  as  simple  and  as  safe  as  that  of  am- 
property  and  to  do  away  with  the  nee 
repeated    title    examinations.    The    sy»um 
operated  through  a  bureau  of   rcgi**-i 
charge  of  a  registrar,  and  becomes  <      t*»* 
the  first  transfer  of  any  property  at 
tablishment  of  the  system,  all  land  Um 
being  registered  in  this  office.     A  title 
registered  as  absolute  or  as  possessor j- 
fore  registry  the  title  is  fully  investiga 
the  registrar,  who  receives  from  the  ow 
the  documentary  evidences  of  title,  de 
of  boundaries,  etc.    When  the  registry 
isfied  that  the  title  is  perfect,  he  file*  a*. 
these  old  papers  and  issues  to  the  ho      r  -  • 
tificate  of  ownership,  a  duplicate  Oi  i 
filed  in  the  registrar's  office.     Such  ceii 
bear  on  their  faces  notice  of  all  em 
on  the  property.    If  the  estate  is  v<     »  w 
simnle  the  title  is  known  as  *absoluic 
certificate  is  stated  to  be  an  absoh 
catc.    Should  it  appear  that  an  abs< 
to  any  land  can  be  held  only   for  • 
period  or  subject  to  reversions,  then  the 
trar  will  except   from  the  effect   of  i 
tion  any  estate,  right  or  interest  arisi       -~ 
the    specified    date    or    under    the    »« 
named,  all   of   which   will   be   entered  ■» 
rcgister    and   noted   on    the    certificate. 
is    stated    to    be   a   "qualified*    certifi 
the  case  of  a  "possessory*  title  the  aobu 
registered  as  Incoming  owner  on 
evidence  of  title  as  may  be  prescribe. 
registration  of  any  person  as  first  oi 
a  possessory  title  only  will  not  inter i     E 
the  enforcement  of  any  estate,  i      it 
adverse   to   the   title   that   may         u  < 
which  may  arise  a  later  date.     /\nd 
is  noted  on  the  "possessory*  certifi 
to  the  owner.    This  examination  an«a 
tion  of  title  does  not  have  to  be  repeaU- 
a  certificate  has  once  been  issued,  the  I 
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:  certificate  with  accompanying  entry  of 
act  in  the  registrar's  office  completes  the 
ction.  By  this  method  the  transfer  of 
title  certificate  becomes  as  simple  and  as 
:nsive  as  the  transfer  of  a  certificate  of 
or  of  a  bank  share,  and  the  holder  of 
tie  is  absolutely  free  from  the  usual 
r  of  land  title  transfers,  such  as  flaws 
title,  the  neglect  of  obscure  future  con- 
>,  etc.  Should  any  person  suffer  loss 
tfi  misdescription,  omission  or  any  other 
in  the  certificate  issued  by  the  registrar, 
indemnified  from  an  insurance  fund  cre- 
or  that  purpose.  This  fund  is  provided 
z  imposition  of  a  tax  of  one-fourth  of 
cent  on  the  value  of  the  land  at  the 
of  the  first  certificate  of  titje  being 
d,  in  addition  to  the  registration  fees, 
egistrar  is  the  judge  in  all  cases  as  to 
ibility  of  the  fund  to  such  compensation. 
?cs  for  registration  under  the  Torrens  sys- 
*e  very  small,  usually  being  $24  in  case  of 
rst  registration,  and  three  dollars  upon 
sue  of  every  subsequent  certificate.  The 
i  has  been  vigorously  opposed  by  title 
:ity  companies  and  by  members  of  the 
profession  who  see  in  it  an  end  to  a 
jl  source  of  fees  since  under  it  there  is 
hed  State  title  insurance  instead  of  pri- 
itlc  insurance,  with  nominal  cost  for  con- 
ces. 

e  Torrens  system  is  in  use  in  South  Aus- 
(1858),  British  Honduras  (1858),  Van- 
r  (1860),  consolidated  with  British  Co- 
i  (1866),  Queensland  (1861),  Tasmania 
),  New  South  Wales  (1862),  Victoria 
),  England  (1862,  1875,  1897),  Ireland 
1891).  New  Zealand  (1870),  British  Co- 
a  (1871),  Western  Australia  (1874), 
>  (1875,  1897),  Fiji  (1876),  British  Guiana 
),  Ontario  (1885),  Manitoba  (1885), 
lian  Northwest  Territories  (1886),  Lee- 
Islands  (1886),  Jamaica  (1888),  British 
Guinea  (1889),  Cyprus  (1890),  Illinois 
).  Ohio  (1896),  California  (1897),  Massa- 
tts  (1898),  Minnesota  (1901),  Oregon 
),  Philippine  Islands  (1902),  Colorado 
),  Hawaii  (1903),  Nova  Scotia  (1904), 
ta  (1906),  Saskatchewan  (1906),  Wash- 
i  (1907),  New  York  (1908),  North  Caro- 
(1913).  Mississippi  (1914).  The  Massa- 
tts  law  is  the  best  and  the  most  success- 
i  the  United  States;  the  New  York  law 
teen  in  great  part  a  failure,  due  to  de- 
in  the  act,  of  which  the  opponents  of  the 
a  have  taken  advantage.  Since  the  origi- 
"orrens  Act  gave  a  judicial  and  discre- 
y  power  to  the  registrar  not  in  conform- 
ith  the  spirit  of  American  institutions, 
portion  of  the  law  has  been  slightly 
;ed  in  order  to  adapt  it  to  the  require- 
,  of  this  country.  Consult  Ni  black, 
lm,  ( Analysis  of  the  Torrens  System* 
ago  1912)  ;  Cameron,  A.  G.,  (The  Torrens 
m>  (Boston  1915);  id.,  <The  Torrens 
m,  Its  Cost  and  Complexity;  a  legal  and 
ical  Treatise*  (Chicago  1903)  ;  Torrens, 
Robert,  'Essay  on  the  Transfer  of  Land 
Registration'  (London)  ;  Beers,  W.  F„ 
Torrens  System  of  Realty  Titles*  (New 
1907)  ;  Kennedy,  J.  P.,  'List  of  Ref- 
es  on  the  Torrens  System*  (Virgina  State 
ry,  Richmond,  Va.,  1906). 


TORRENTS  OF  SPRING  (<Veshniya 
VoduP),  by  Ivan  Scrgeyevitch  Turgenief,  is 
the  tragi-comedy  of  a  man  of  weak  will  who 
succumbs  to  a  passionate  impulse,  yields  to  the 
seductions  of  the  typical  Sampire*  woman  and 
throws  away  the  happiness  of  his  whole  life. 
<(Wcak  men,*  says  the  author,  "never  bring 
things  to  an  end;  they  always  wait  for  the 
end  to  come.*  The  title  is  symbolical  and  not 
quite  adequate,  the  comparison  being  introduced 
in  the  wrong  place. 

Sanin,  a  young  nobleman,  is  in  his  22d  year, 
very  good-looking,  with  handsome  graceful 
figure,  kindly  bluish  eyes,  golden  hair,  a  clear 
skin,  a  smile  like  a  child's  and  giving  the  im- 
pression of  a freshness,  health  and  softness, 
softness,  softness,®  a  man  "recognizable  at  a 
glance  as  the  son  of  a  sedate  aristocratic  family, 
the  type  of  the  fine  young  pomyeshchik,  born  and 
reared  in  our  wide  steppe-like  regions."  On 
his  way  home  from  Europe  to  Russia  he  is  de- 
tained for  a  few  hours  at  Frank furt-am-Main, 
and  by  chance  drops  into  a  confectioner's  shop 
conducted  by  the  widow  of  an  Italian  Revolu- 
tionist. It  happened  that  just  at  that  moment 
Emilio  the  only  son  had  fainted  and  his  sister, 
Gemma,  a  young  girl  of  exquisite  beauty  ap- 
peals to  Sanin  to  bring  him  back  to  life.  This 
the  young  man  does ;  the  family  are  profuse  in 
their  expressions  of  gratitude  and  persuade 
him  to  remain  for  a  few  days  in  Frankfurt. 
During  a  Sunday  excursion  with  the  two 
young  people  and  Griiber,  a  bumptious  and 
conceited  German  clerk  to  whom  Gemma  is 
betrothed,  an  intoxicated  officer,  Baron  von 
Donhof,  insults  the  young  girl,  and  when  her 
lover  shows  no  spirit  to  resent  it,  Sanin  impul- 
sively takes  it  upon  himself  to  provoke  the  in- 
evitable duel.  This  duel  is  described  at  con- 
siderable length  with  a  wealth  of  comic  detail. 
Neither  party  is  injured  and  the  Russian  and 
the  Baron  part  almost  friends. 

It  results,  however,  in  Gemma's  breaking 
her  engagement  with  the  ridiculous  and  pusil- 
lanimous Griiber,  but  Signora  Roselli  begs 
Sanin  to  use  his  influence  with  her  daughter 
to  persuade  her  not  to  ruin  her  prospects  and 
reputation  by  such  an  act,  an  engagement  being 
regarded  in  Germany  as  no. less  sacred  than 
marriage  itself.  Sanin  reluctantly  undertakes 
to  fulfil  this  delicate  mission  but  finds  it  im- 
possible, since  he  has  himself  fallen  in  love 
with  the  beautiful  girl  and  she  is  no  less  fas- 
cinated with  him.  He  decides  to  sell  his  estate 
in  Russia  and  invest  money  in  the  widow's  con- 
fectionary business.  By  another  turn  of  fate 
he  meets  at  this  moment  his  former  school- 
mate, Polozof,  another  type  of  the  lazy,  easy- 
going Russian,  who  is  married  to  an  enor- 
mously rich  young  woman.  P61ozof  tells  Sanin 
that  his  wife  will  perhaps  buy  his  estate  and 
offers  him  a  place  in  his  carriage  to  Wiesbaden 
where  Marya  Nikolayevna  is  taking  a  cure. 
She  is  beautiful  but  unscrupulous  and  plays  all 
her  arts  to  fascinate  Sanin,  who  weakly  yields 
and  never  returns  to  Gemma.  Thirty  years 
later  Sanin,  always  unhappy  in  his  remorse  for 
his  dastardly  behavior  finds  a  little  garnet  cross 
which  Gemma  had  given  him.  It  brings  up 
all  the  details  of  his  soul's  tragedy.  He  goes 
to  Frankfurt  and  through  Baron  von  Donhof 
learns  that  Gemma  had  married  a  rich  Ameri- 
can.   He  writes  to  her  and  when  she  repUes, 


710 


TORRES  NAH ARRO  —  TORREY 


enclosing  a  photograph  of  her  own  daughter, 
he  sees  in  the  picture  the  very  image  of  his 
lost  love  and  sends  her  the  garnet  cross  to- 
gether with  a  magnificent  string  of  pearls. 
Gemma  is  the  very  ideal  of  sweet  girlish  purity 
and  charm  and  is  presented  in  striking  con- 
trast with  the  fascinating  and  not  unsym- 
pathetic Russian  siren  who  ruins  men  for  her 
selfish  amusement.  It  is  an  amusing  and  yet 
rather  repulsive  story.  Originally  published  in 
the  European  Messenger  {Vyestnik  Yevropui) 
in  1872,  it  has  been  translated  as  'The  Torrents 
of  Spring>  by  Constance  Garnett  (1897); 
Spring  Freshets >  by  Isabel  F.  Hapgood  (New 
York  1904)  ;  < Spring  Floods'  by  S.  M.  Butts 
(1874-75),  and  by  E.  Richtcr  (London  1896). 

Nathan  Haskell  Dole. 

TORRES  NAHARRO,  B.  de.,  Spanish 
dramatic  poet:  b.  near  Badajoz,  about  1500. 
He  is  called  the  creator  of  Spanish  comedy 
and  was  the  first  writer  of  his  time  to  develop 
fully  his  plots.  He  wrote  fluently  in  both 
poetry  and  prose  and  his  collected  works  were 
dedicated  to  Ferdinand  d'Avalos,  the  husband 
of  Vittoria  Colonna.  It  was  not  until  1520, 
however,  that  his  plays  became  known  in  Spain 
where  they  were  very  popular. 

TORRES  (tor'res)  STRAIT,  the  narrow 
channel  which  separates  Australia  and  Papua. 
From  Cape  York  on  the  northern  coast  of 
Australia  to  New  Guinea  it  measures  about  80 
miles.  Navigation  is  unsafe  owing  to  the 
shoals,  islands  and  reefs  within  its  waters.  It 
was  discovered  in  1606  by  a  Spanish  navigator 
from  Peru. 

TORRES  VEDRAS,  tor'res  va'dras,  Por- 
tugal, a  town  in  the  district  of  Lisbon,  situated 
on  the  railroad,  25  miles  north  of  Lisbon.  It 
is  noted  fur  its  extensive  lines  of  fortifications, 
28  miles  long,  reaching  to  the  Tagus  River,  and 
protecting  500  square  miles  of  territory.  They 
were  begun  in  1809,  and  behind  them  Welling- 
ton in  1810  checked  the  French  advance  toward 
Lisbon.  It  has  hot  sulphur  baths  and  an  old 
Moorish  citadel.     Pop.  about  8,000. 

TORREY,  tori,  Bradford,  American  nat- 
uralist and  author :  b.  Weymouth,  Mass.,  9  Oct. 
1843;  d.  1912.  He  was  educated  in  the  public 
schools,  taught  two  years,  entered  business  in 
Boston,  and  for  many  years  after  1886  was  a 
member  of  the  editorial  staff  of  the  Youth's 
Companion.  He  has  been  well  ranked  as  a 
field  ornithologist,  and  writes  entertainingly  of 
his  observations.  His  essays  have  been  collected 
into  the  following  volumes:  ( Birds  in  the 
Bush>  (1885);  *The  Foot-Path  Wav>  (1892) 
<A  Florida  Sketch-Hook*  (1JW)";  'Spring 
Notes  from  Tennessee '  ;  *A  world  of  Green 
Hills*  (1S"8);  <Kvcry-l)ay  Birds*  (1900); 
'Nature's  Invitation '  (PW);  *  Friends  on  the 
Shelf1  n«X¥>);  'Field  Davs  in  California1 
(I'M.*). 

TORREY,  Charles  Cutler,  American  Se- 
mitic scholar:  h.  Ka<t  Hardwick,  Vt..  20  Dec. 
ISM.  Hi*  was  edurati'd  ;it  Ilmvdoin  College 
ulure  he  tauirht  Latin  (1>>S?-SM.  He  studied 
a:  \ndnviT  Thd 'i^iriral  Seminary  M>Wfi-X«)) 
aiu]  a*  t li ■-  l"niver»*ity  of  Stratum:  fl.ss1)-*^) 
wlu-ie  hi  to-ik  lii^  PhD.  decree.  Since  that 
time  be  h;i-  l»ei  n  in*!rurti  t  in  Scmi:ir  lau-Jiiaees 
a!  Andovi  r  M-W-PiOO >.  director  of  the  Ameri- 
can  School   of   Oriental    Ke>iarch    ii.    Pal--<»tiue 


(1000-01),  editor  Journal  of  the  .• 
Oriental  Society  (1900-07:  1911-16)  and  ro- 
dent of  the  society  (1917-18).  His  publica*;  «*. 
include  'The  Commercial -Theological  Teres 
in  the  Koran*  (1892):  Composition  and  His- 
torical Value  of  Ezra-Nehcmiah »  (18%);  'The 
Mohammedan  Conquest  of  Egypt  and  Nora 
Africa*  (trans,  from  the  Arabic,"  1°X>1):  'Selec- 
tions from  Bokhari*  (l0^) ;  <Nt»tes  on  the 
Aramaic  past  of  Daniel >  ( 1909) ;  * Ezra  SttyfceV 
(1910);  'Composition  and  Date  of  the  An»' 
(1916).  Since  1900  he  has  been  attached  to 
Yale  College. 

TORREY,  Charles  Turner,  Americas 
anti-slavery  reformer:  b.  Scituate.  Mass..  21 
Nov.  1813;  d.  Baltimore,  Md ,  9  May  }&¥>  He 
was  graduated  at  Yale  in  1830,  entered  the  Con- 
gregational ministry,  and  held  pastorates  at 
Princeton,  N.  J.,  and  Salem.  Mass.  Having  re- 
moved to  Maryland  to  promote  the  cause  c: 
anti -slavery,  he  became  an  active  agent  cf  tbr 
Underground  Railroad  (q.v.),  and  was  arrested 
and  imprisoned  in  1843  for  his  report  of  a 
slaveholders'  convention  held  in  Baltimore. 
The  following  year  he  was  again  arrested,  aad 
being  convicted  of  aiding  in  the  escape  of  run- 
away slaves,  he  was  sentenced  to  a  lone  tens 
in  the  penitentiary.  The  harsh  treatment  he 
received  while  undergoing  his  sentence  brocfk 
on  consumption  from  which  he  died,  and  ks 
remains  were  taken  to  Boston  where  he  wis 
honored  by  a  public  funeral.  He  was  regarded 
as  a  martyr  in  the  cause  of  abolition,  and  "Tor- 
rcy's  blood  cricth  out,*  became  an  anti-slaverr 
watchword.  He  wrote  <A  Memoir  of  Will  tin 
R.  Saxton>  (1838),  and  while  in  prison  pro- 
duced a  volume  of  sketches  of  MassachnsrTTi 
life,  ( Stone,  or  the  Pilgrim's  Faith  Revive* 
(1846).  Consult  Love  joy,  'Memoir  of  the 
Martyr  Torrey*    (1847). 

TORREY,  John,  American  botanist:  b 
New  York,  15  Aug.  1796;  d.  there,  10  Marti 
1873.  He  received  his  first  instruction  in  totisy 
mineralogy  and  chemistry  from  Amos  Eiiot 
and  was  graduated  at  the  New  York  College  :: 
Physicians  and  Surgeons  in  1818.  His  leis 
from  medical  practice  he  devoted  to  «- 

pursuits,  particularly  to  botany,  and  in  *« 
abandoned  medicine  and  became  professv*  «* 
chemistry,    mineralogy    and    geology   at   West 
Point.    From  1827  to  1855  he  was  professor  o* 
chemistry  and  l>otany  at  the  College  of  Physi- 
cians and  Surgeons,  serving  simultaneously  r 
Princeton.     From  1853  until  his  death  he  «v 
chief  assayer  in  the  United  States  Assay  Ofire. 
New  York.     He  participated  in  the  councils  ci 
Columbia  College  as  trustee,  and  in  I860  pre- 
sented   to    that   institution   his   extensive  her- 
barium   and   lotanical   library.     In    his  «peoal 
field  of  scientific  research  his  publications  **** 
numerous.    One  of  his  earliest  was  a  'Ci 
1<>Kiie  of  Plants  Growing  Spontaneously  V       , 
Thirty  Miles  of  the  City  of  New  York*  < 
which  he  prepared  for  the  New  York  L»v» 
of  Natural  History  (now  the  New  York  "i     «- 
cmy  of  Science),  of  which  he  was  a  f< 
and    for   many   years    president.     In        «. 
botanist  of  the  Get) logical  Survey  of  New  Y< 
Ik   publi>hed  an  elaborate  work  on  the  flora  m 
that  State.     Meantime  he  had  issued  in  com 
lion  with  Asa  Gray  (q.v.),  parts  of  av       - 
'The  Flora  of  North  America  * :  but 
.il-  >  discontinued  after  the  oompletioia 
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order  Composite*.  From  1845  onward  he  pub- 
lished memoirs  and  reports  on  the  botanical 
specimens  brought  back  by  expeditions  to  vari- 
ous parts  of  the  West  and  South  by  Capt.  John 
C.  Fremont  and  others,  among  them  being  re- 
ports on  the  botany  of  the  expeditions  for  as- 
certaining the  most  practicable  route  for  a 
Pacific  railroad  and  making  the  Mexican 
boundary  survey.  He  was  president  of  the 
American  Association  for  the  Advancement  of 
Science  in  1855,  and  was  named  by  Congress  in 
1863  one  of  the  original  members  of  the  Na- 
tional Academy  of  Sciences. 

TORREY,  Joseph,  American  clergyman: 
b.  Rowley,  Mass.,  2  Feb.  1797;  d.  Burlington, 
Vt.,  26  Nov.  1867.  He  was  graduated  at  Dart- 
mouth in  1816  and  at  Andover  Theological 
Seminary  in  1819.  He  was  for  a  time  pastor 
of  a  Congregational  church  at  Royalton,  Vt.. 
but  in  1827  became  professor  of  Greek  and 
Latin  at  the  University  of  Vermont.  In  1842 
he  took  the  chair  of  philosophy  there,  and  in 
1862-66  was  president  of  the  institution.  He 
translated  Neander's  'General  History  of  the 
Christian  Religion  and  Church >  (1854),  and 
edited  ( Remains  of  President  James  Marsh* 
(1843)  and  <  Select  Sermons  of  President 
Worthington  Smith*  (1861).  A  volume  of  his 
lectures,  <A  Theory  of  Fine  Art,*  appeared 
posthumously  (1874). 

TORREY,  Reuben  Archer,  American 
evangelist:  b.  Hoboken,  N.  J.,  28  Jan.  1856. 
He  was  educated  at  Yale  College  and  at  Leipzig 
and  Erlangen  in  Germany  He  was  ordained 
as  a  Congregational  minister  in  1878,  was  super- 
intendent Minneapolis  City  Mission  Society  and 
became  associated  with  Dwight  L.  Moody  in 
1889  and  served  as  superintendent  of  the 
Moody  Bible  Institute  until  1908.  In  1902-03 
he  made  an  evangelistic  tour  of  the  world. 
His  life  has  been  devoted  to  evangelistic  work 
in  many  lands  and  he  has  written  much  on 
Bible  subjects  which  have  been  translated  in  a 
score  of  languages. 

TORREY  BOTANICAL  CLUB,  a  bo- 
tanical society  in  New  York  which  is  the  most 
important  organization  of  its  kind  in  America, 
and  one  of  the  six  scientific  societies  affiliated  in 
the  Scientific  Alliance.  The  club  was  an  out- 
growth of  a  former  club,  chartered  in  1871. 
This  band  met  in  the  herbarium  of  Columbia 
College,  ((drawn  there  by  the  genial  welcome 
and  wide  botanical  knowedge  of  its  presiding 
spirit,  Dr.  I  John]  Torrey,"  and  was  the  nucleus 
of  the  present  club,  finally  organized  under  its 
present  name,  complimentary  to  Dr.  Torrey,  in 
1873.  Dr.  Torrey  was  the  first  president,  but, 
unfortunately,  died  almost  immediately. 

The  Torrey  Club  is  the  centre  of  botanical 
interest  in  New  York,  and  the  neighborhood, 
and  is  especially  valuable  for  its  weekly  ex- 
cursions that  may  be  joined  by  any  botanist, 
and  which  take  parties  out  to  good  botanizing 
localities  under  intelligent  guidance.  Many 
local  floras  have  been  compileaby  members  of 
the  club,  one  of  the  most  important  of  which 
is  that  of  Dr.  Britton  and  others,  (The  Pre- 
liminary Catalogue  of  Anthophyta  and  Pterido- 
phyta  growing  within  100  miles  of  New  York.* 
The  valuable  herbarium  of  the  club  includes  the 
material  for  this  list,  and  specimens  of  the 
flora,  within  the  same  area.  It  is  now  depos- 
ited at  the  New  York  Botanical  Garden,  which 


was  originated  and  developed  by  members  of 
this  society.  The  club  issues  three  regular  pub- 
lications, namely:  Bulletin,  a  very  scientific  and 
widely  known  journal ;  Torreya,  of  more  popu- 
lar scope;  and  Memoirs,  which  include  many 
valuable  monographs. 

TORRICELLI,  tor-re-cheTle,  Evangelista, 

Italian  mathematician  and  scientist:  b.  Faenza, 
Italy,  1608;  d.  Florence,  October  1647.  He  early 
devoted  himself  to  mathematical  studies,  and 
having  read  Galileo's  ( Dialogues, }  composed  a 
treatise  concerning  motion  according  to  his 
principles.  Galileo  having  seen  thiS,  conceived 
a  high  opinion  of  the  author,  and  engaged  him 
as  his  amanuensis.  He  accordingly  went  to 
Florence  in  October  1641,  but  Galileo  dying 
three  months  after,  Torricelli  was  about  to  re- 
turn to  Rome,  when  the  grand  duke  of  Tuscany, 
Ferdinand  II,  engaged  him  to  continue  at  Flor- 
ence, giving  him  the  title  of  ducal  mathemati- 
cian and  the  promise  of  a  professorship  in  the 
university  on  the  first  vacancy.  Torricelli's 
name  is  important  in  the  history  of  science  as 
the  discoverer  of  the  natural  law  according  to 
which  fluids  rise  in  an  exhausted  tube  from  an 
open  vessel  exposed  to  the  pressure  of  the  at- 
mosphere, namely,  that  the  weight  of  the  fluid 
which  rises  in  the  tube  is  equal  to  the  weight 
of  an  equal  surface  of  atmospheric  air  of  the 
height  of  the  atmosphere.  He  also  improved 
the  telescope  and  microscope.    See  Barometer. 

TORRICELLIAN  EXPERIMENT,  The, 

so  called  because  made  by  the  Italian  physicist, 
Evangelista  Torricelli  (q.v.),  who  discovered 
the  principle  upon  which  barometers  arc  made. 
Torricelli  was  led  to  investigate  Galileo's  theo- 
ries of  the  law  that  "nature  abhors  a  vacuum* 
He  filled  a  glass  tube,  closed  at  one  end,  with 
mercury,  and  placing  his  finger  over  the  open 
end  inverted  the  tube.  He  now  placed  the  tube 
vertically  in  a  small  trough  containing  mercury 
and  removed  his  thumb  from  the  open  end, 
after  it  was  under  the  surface  of  the  mercury. 
The  mercury  in  the  tube  dropped  until  it  stood 
at  a  height  of  about  30  inches.  Here  it  rested, 
with  a  vacuum  in  the  top  of  the  tube,  under  the 
closed  end.  Torricelli  concluded  that  the  col- 
umn of  mercury  in  the  tube  was  sustained  by 
the  pressure  of  the  atmosphere  on  the  larger 
surface  of  the  mercury  in  the  trough  and  that 
the  height  of  the  column  was  in  inverse  ratio  to 
its  specific  gravity.  Other  experiments  con- 
firmed this  theory  and  led  to  the  invention  of 
the  barometer  (q.v.). 

TORRIGIANO,  Pietro,  pe-a'trcV  t6r-re- 
ja'no,  Italian  sculptor:  b.  about  1470;  d.  Spain, 
1522.  He  went  to  England  in  1509  to  erect  the 
tomb  of  Henry  VII  and  his  queen,  still  in  West- 
minster Abbey.  The  works  which  he  executed 
for  English  churches  were  destroyed  by  the 
Puritans.  He  was  given  a  commission  to  make 
a  statue  of  the  Virgin  Mary,  and  receiving  what 
he  considered  an  inadequate  price  destroyed  it. 
For  this  he  was  imprisoned  by  the  Inquisition, 
and  there  starved  to  death. 

TORRINGTON,  Frederick  Herbert,  Ca- 
nadian musician:  b.  Dudley,  England,  20  Oct. 
1837,  and  was  educated  there.  When  but  16 
years  of  age  he  was  made  organist  H853)  at 
Saint  Anne  s  Church  at  Bewdley,  England,  and 
in  1857-69  he  held  a  similar  position  at  Great 
Saint  Tames  Street  Methodist  Church,  Mon- 
treal, Canada.    He  then  went  to  Boston  where 
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e  was  organist  in  Kinus  Chapel  (1869-7.1)  anr! 
raft-tutor  in  the  New  Kngland  Conservator}  of 

lusic.  Returning  in  Canada  he  became  or- 
auisl  of  the  Mclropolilan  Church  nl  Toronto 
ml  conducted   the   Philharmonic   Society   there 
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(1SHK>  he  founded 
He  was  elected  presi- 
iii-iii  el  inc  i.anatuaii  lonely  of  Music  in  1892, 
In  1*15  and  18%  lie  conducted  musical  festivals 
iit  Toronto  ami  in  1'KU  was  assistant  conductor 
of  tin-  cycle  of  musical  festivals  in  that  city. 

TORRINGTON,  lor'Ing-tt'm  Conn.,  bor- 
ough in  J.itchntld  County,  on  the  Xaugatuck 
Kiver,  and  on  the  New  York,  New  Haven  and 
Hartford  railroads,  ahoul  23  miles  west  of 
II.01  lord  and  18  miles  north  of  Waicrbury. 
Settlements  were  made  in  the  vicinity  in  the 
early  pan  of  the  I81I1  century,  and  in  1740 
Turlington  was  incorporated.  In  1887  ii  was 
.harlercd  as  a  borough.  It  is  the  hirthplaec  of 
John  Brown  (ti.v.).  The  borough  has  a  nura- 
licr  of  manufacturing  establishments;  chief 
among  which  are  bicycle  and  machine  shops, 
plaliug-works,  brass-works,  woolen  mills  and 
novelty  works.  It  also  manufactures  needles, 
harduare  and  tokieco  products.  In  l'J14  there 
Mere  54  mumi  fuel  tiring  establishments,  with  a 
capital  of  over  $Ki,(MK),lXN),  and  annual*  products 
of  over  SHMKUWH  with  payrolls  of  about 
$_\500.Ur0.  The  principal  public  buildings  arc 
the  churches,  schools  and  the  Young  Men's 
llirislian  Association  building.  The  cduca- 
lioiial  insiitutions  are  a  high  school,  public  and 
parish  schools,  ,c\eral  private  schools  and  a 
public  libnirv.  There  arc  two  banks.  The  bor- 
ough i.  the  commeicial  and  industrial  centre  of 
the  t-wu  of  Torriiigtou,  which  contains  -M.IX10 
inh.iltilants. 
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which  can  also  ho  charged.    The  reading  of 
graduated  head  being  observed  when  the 
fre     from  torsion  and  Ihe  balls.  17  o*,  i 
known  distance  from  each  other,  the  h 
charged.    They  at  once  separate,  owi       •« 
repulsive  action  exerted  between  two  ...m* 
charges  of  the  same  sign.    The  graduated  h* 
is  then  turned  so  as  to  produce  a  torsion  1— 
suspending  fibre,  tending  to  restore  the 
their    original   position.      The    twistii       u 
head  is  continued  until  the  relation  oi  iix 
is  the  same  as  at  first ;  and  when  this 
established,  it  is  evident  that  the  torsion  »■ 
fibre  is  exactly  balanced  hy  the  repulsion  of 
charges.    In  order  to  deduce  the  electrical  . 
pulsion  in  definite  measure,  it  is  only  nee 
to   determine,  by  a   separate   experiment.  , 
force  is  required  to  twist  the  suspendi 


Toftwr.  BaUoc* 

through  one  entire  turn;  and  a  simple  * 
lion  then  gives  the  repulsive  force  desin 
application    of   the    torsion    balance    to 
mental  work  of  other  kinds  will  he  -read 
der'tood  from  the  foregoing  dcscrii      ■  ■ 
application  to  the  measurement  of  Cmi 
pulsions;    for  the  principles  invotvi 
same  in  all  cases,  the  force  that  is  tv  d* 
ured   being   determined   by    noting 
ic-mircd  to  neutralize  it.  in  a  fibre  • 
siotial  constant  has  been  deiem       ■"   ,„ 
comparison  with  a  known  force.      1      :  £ 
'he  tiTsinnal  moment  of  a  homn  w  » 

t'.'rc  is  proportional  to  the  a  usi 

tin-  fi"Te  i*  tw:«ted  wa*  estau...-h<       t__*, 
rally  '•>■  Coulomb.     In  actual  lervtn 
■'i.!.!-..-c    :-    m:  mi  owned    by    a    case    o.    — 
ebu*.  the  air  in  which  is  kept  drv  br  a 
•A-rirj  .-airium  chloride,  or  phosphi 
.  \i?i  .  7  pun-ice  s:ene  wetted  with  ci 
-■::■,!■■: rir    acid    or    some    other    tUbn 
■-■■-\    la'i'e  -irvine  agent. 

TV      .,::••    Vernon  balance"   bad   afae 
—"■':■.  '.   •     .,    :"■  m  of  commerciaJ    1 
.■  !-:  I-!  :h    r- .-  -  that  contain  the  weii 

■'  -ijhi  !  are  support  1        at* 
!^.-     ■■:  -.r-cn  :he  middle  p™=      « 
t.  .\     ■■'-.  \:   r.:.-:-.:a!  rftbons  of  sen 
•-.   such  .1  m.trner  that  when   the   ■* 
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at  either  end,  the  steel  ribhons  arc 
d  to  a  torsional  moment  which  tends  to 
?  the  balance  to  the  normal  position  of 
rium. 

Allan  D.  Risteen. 

RSIONAL  RIGIDITY,  that  species  of 
y  by  which  a  cylindrical  bar  of  any  ma- 
resists  the  action  of  a  force  (or  ^couple") 
tends  to  twist  the  bar  in  such  a  manner 
onvert  its  originally  straight,  longitudinal 
its  (or  fibres)  into  a  helical  form.  The 
lal  rigidities  of  a  pair  of  cylindrical  bars 
itical  dimensions  but  composed  of  differ- 
bstances  may  be  compared  by  comparing 
listing  moments  that  are  necessary  in 
to  twist  both  of  them  through  the  same 
angle.  If  one  end  of  such  a  cylindrical 
held  fixed,  while  the  other  end  is  "twisted 
ever  applied  to  it  after  the  manner  of  a 
1,  the  angle  x,  through  which  the  bar  will 
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sted,  is  given  the  formula  x  — ; 

D4 
g  the  length  of  the  bar  that  is  twisted, 
lg  its  diameter,  and  C  being  a  constant 
ir  to  the  material  of  which  the  bar  is 
scd;  while  P  and  R  are  respectively  the 
ig  force,  and  the  length  of  the  lever  to 
d  of  which  this  force  is  applied.  The 
urn  diameter  that  a  shaft  should  have,  in 
to  transmit  a  given  horse  power  safely, 
e  calculated  by  the   following  formula: 

V  H/R,  where  D  is  the  diameter  of  the 
n  inches.  H  is  the  number  of  horse  power 
transmitted,  R  is  the  number  of  revolu- 
f  the  shaft  per  minute,  and  F  is  a  numeri- 
tor  peculiar  to  each  kind  of  material.  For 
ht  iron,  F  may  be  taken  as  about  4,  and 
;el  it  may  be  taken  as  3.8.  Consult  Kent, 
anical  Engineer's  Pocket  Book* ;  Ran- 
Applied  Mechanics. } 

>RSK,  a  Scandinavian  species  of  cod.  See 

>RSO,  an  art  term  applied  to  the  trunk 
itatue  of  which  the  head  and  limbs  are 
ig,  or  to  the  trunk  of  a  statue  considered 
ndently  of  the  head  and  extremities ;  also 

trunk  or  thorax  of  a  model.  Many  ex- 
;  of  ancient  sculpture  recovered  in  the 
re  centuries  have  been  incomplete  in  this 
r.  The  most  famous  is  the  Torso  Belve- 
i  torso  of  a  statue  of  Hercules,  seated, 
ives   its    name    from    the    Belvedere,    at 

in  the  Vatican  Palace  where  it  is  pre- 
,  and  is  attributed  to  the  school  of 
us,  being  believed  by  some  authorities  to 

work  of  that  master,  although  a  Greek 
tion  ascribes  it  to  the  artist  Apollonius. 
considered  by  connoisseurs  one  of  the 
works  of  art  remaining  from  antiquity. 

RSTENSSON,  tor'sten-son,  Lennart, 
sh  general:  b.  Torstena,  17  Aug.  1603;  d. 
lolm,  7  April  1651.  At  14  he  became  a 
it  the  court  of  Gustavus  Adolphus  and 
D  accompanied  him  to  Germany  as  cap- 
'  the  bodyguard.  He  was  commander  of 
y  at  the  battle  of  Lech,  5  April  1632, 
ken  prisoner  before  Nuremberg  in  August 
>nfined  for  six  months  in  a  subterranean 
m  in  Ingolstadt.  In  1641  he  was  ap- 
i  commander-in-chief  of  the  Swedish 
in  Germany.    He  defeated  the  Archduke 


Leopold  and  Piccolomini  at  Breitenfeld,  2  Nov. 

1642,  threatened  Prague  and  relieved  Olmutz  in 

1643,  and  after  the  declaration  of  war  by  Den- 
mark in  December  he  advanced  into  that  coun- 
try and  in  six  weeks  had  conquered  the  whole 
peninsula  with  the  exception  of  the  fortresses 
Rendsburg  and  GKickstadt.  He  defeated  the 
Austrian  general,  Gallas,  at  Juterbok,  4  Nov. 

1644,  and  Katzfeld  at  Jankau,  6  March  1645, 
pushed  through  Moravia  to  the  Danube  and  de- 
stroyed the  fortifications  on  Wolfsbriicke  be- 
fore Vienna.  His  siege  of  Briinn  was  unsuc- 
cessful owing  to  the  stubborn  defense  and  a 
pestilence  among  his  troops,  and  after  with- 
drawing into  Bohemia,  in  1646,  he  was  com- 
pelled by  illness  to  resign  his  command.  He 
was  made  Count  of  Ortaba  and  governor-gen- 
eral of  West  Gothland  by  Queen  Christina  in 
1647. 

TORT  is  a  legal  term  indicating  an  injury 
or  wrong;  tort  may  be  committed  with  force, 
as  trespass  which  may  be  an  injury  to  the  per- 
son, such  as  assault  or  false  imprisonment  or 
to  property  in  possession,  or  a  tort  may  be  com- 
mitted without  force,  such  as  an  injury  to  one's 
character  or  affecting  one's  personal  liberty. 
One  may  be  liable  in  damages  for  a  tort,  but 
same  is  distinguished  from  a  similar  right 
growing  out  of  a  contractural  relation.  An  ac- 
tion in  tort  is  a  civil  action  which  undertakes  to 
discover  if  a  wrong  or  crime  is  involved.  A 
misappropriation  of  funds  by  a  trustee,  for  ex- 
ample, must  be  inquired  into  before  it  can  be 
certainly  known:  (1)  that  the  fund  is  short; 
(2)  that  the  defendant  is  responsible  for  the 
shortage;  (3)  whether  there  is  a  question  as 
to  the  amount  of  the  misappropriation;  (4) 
whether  the  defendant  simply  owes  such  short- 
age, or  (5)  whether  he  stole  it,  and  should  be 
arrested.  Actions  in  tort  are  common  in  cases 
of  breach  of  contract,  libel,  trespass,  conversion, 
assault,  negligence  resulting  in  accident,  etc 
Consult  Burdick,  F.  M.,  (The  Law  of  Torts > 
(1905);  Bohlen,  F.  H.,  <Cases  in  the  Law  of 
Torts>    (1912). 

TpRTICOLLIS,  twisted  neck,  an  affection 
in  which,  while  the  head  is  bent  usually  toward 
one  of  the  shoulders,  the  twisting  of  the  neck 
turns  the  chin  to  the  opposite  side.  In  this  con- 
dition, known  in  various  forms  as  stiff-neck  or 
wryneck,  lateral  movement  of  the  head  often 
causes  great  pain,  especially  when  the  affection 
is  due  to  rheumatism  (q.v.).  This  attacks  the 
muscles  lying  on  the  side  of  the  neck,  especially 
the  sternomastoid.  In  the  great  majority  of 
cases  only  one  side  of  the  neck  is  affected,  the 
head  being  drawn  more  or  less  obliquely  toward 
that  side;  but  occasionally,  in  a  form  more 
strictly  to  be  regarded  as  stiff-neck,  both  sides 
are  equally  attacked,  in  which  case  the  head  is 
kept  stiffly  erect  and  looking  straight  forward. 
As  long  as  the  head  is  allowed  to  remain  at  rest 
there  is  merely  a  feeling  of  discomfort;  but 
every  movement  is  apt  to  be  extremely  painful. 
This  affection  is  usually  caused  either  by  ex- 
posure of  the  part  affected  to  a  current  of  cold 
air,  or  «by  wearing  wet  or  damp  clothes  round 
the  neck,  but  may  also  arise  from  spasm  or 
strain  of  the  muscles  of  the  neck,  causing  a 
crick.  It  is  usually  temporary,  but  in  some 
cases  muscular  contraction  renders  it  perma- 
nent. 


714 


TORTOISE — TORTURE 


TORTOISE.  Sec  Box-turtle;  Land- 
tokti usk;  Tkkmapin;  Ti'rti.ks. 

TORTOISE  PLANT,  a  loft  climber 
(Ti'studinaria  clcphantibcs)  of  southern  Africa, 
resembling  a  yam,  and  belonging  to  the  same 
family.  It  has  slender  twining  stems,  alternate, 
netted- veined  leaves,  small  dioecious  hell-shaped 
yellowish  Mowers  in  axillary  racemes,  and 
triple- winged  capsules.  It  is,  however,  char- 
acterized by  its  globular  root  stock,  sometimes 
four  feet  in  diameter,  and  growing  above  the 
ground.  This  enormous  tuberous  structure  is 
woody  or  succulent,  and  is  covered  with  a  soft 
corky  bark,  which,  cracking  by  exposure,  be- 
comes tessellated  with  angular  protuberant 
plates  suggestive  of  those  of  the  tortoise.  When 
young  it  has  also  suggested  the  name  of 
clephant's-foot,  and  its  utilization  as  a  food  by 
the  natives  has  given  rise  to  the  title  Hotten- 
totVbrcad. 

TORTOISE-SHELL,  the  material  of*  the 
large  epidermal  scales  of  the  hawksbill  sea- 
turtle  {Clwlone  imbricata) .  Thirteen  of  these 
plates  cover  the  caranacc,  and  instead  of  being 
joined  together  by  their  edges  so  as  to  make 
apparently  one  piece,  are  thinned  off  at  their 
posterior  margins,  and  overlap  each  other  like 
the  tile*  of  a  roof.  They  varv  in  size  according 
to  the  part  of  the  shield  they  occupy.  The 
larger  are  sometimes  from  a  foot  to  18  inches 
long  by  six  inches  broad;  the  thickness  rarely 
exceeds  the  eighth  of  an  inch.  The  beautiful 
mottled  color  and  semi-transparent  characters 
of  this  material  are  well  known.  A  remarkable 
quality  is  possessed  by  tortoise-shell  which  very 
greatly  increases  its  usefulness  for  the  orna- 
mental purposes  to  which  it  is  generally  ap- 
plied, that  is.  the  properly  of  being  easily 
softened  by  a  beat  equal  to  boiling  water,  and 
of  retaining  any  form  when  cold  which  has 
been  given  to  it  when  heated.  Pieces  can  also 
he  welded  together  by  the  pressure  of  hot  irons 
properly  applied.  The  chief  use  of  tortoise-shell 
is  in  making  combs  for  the  hair;  but  it  is  also 
used  for  inlaying  ornamental  furniture  and 
various  other  fancy  objects.  By  the  French 
cabinet-maker  ltoule  (see  Brin.woKK)  it  was 
used  most  effectively  in  combination  with  brass 
as  a  veneer  for  rich  furniture,  and  all  boule  or 
"buhl"  work  consists  of  such  a  veneering  com- 
bination. In  India.  China  and  Japan  many 
articles  are  made  of  it.  showing  great  skill  and 
taste. 

TORTOISE-SHELL  BUTTERFLY,  a 
hiittcrlly  oi  the  genus  J\jmc\Mii  as  the  v. "amber- 
well  beau  ly  (t|.v.),  in  reference  to  the  reddish  - 
brown,  black  and  while  coloration. 

TORTOLA.  tor-tiVla.  one  of  the  Virgin 
Ul.uuls.  \\iSt  Indie*,  lying  northeast  of  the 
island  oi  Sain!  Mm.  from  which  it  is  separated 
b\  .1  nairi-w  channel:  area.  2-\  square  nv.Ics.  It 
:<  htllx  and  tucked,  the  hichc*:  e!e\aiion  he-iiu: 
1  :«■*.»  teet  Only  a  small  pan  i«f  the  land  is 
.■■.:!■  s\..vd.  cottiT?  and  M!-^ar  are  raised,  and 
*'.!.-.' i.  mol.i^M-*  a:\k\  rum  exported.  The  island 
:«.  ,  !■■  . *t  *h-.  v*-"'  itmmm  i.i:".  of  ihe  \  ire.in 
e.:*-i::«  a:*d  ivv:.ii:>  :h-.-  chii  i  town.  Iv  .ul'.owi:. 

TORTOSA.  :  "■  :■• -a.  Sjv/:-.  a  ci:v  in  l"a:a- 

'      ■■■  I"     •*■■"■»     v    ■•■'*"  v«   i    »'  •       1*     "*"   I    "«■•'   i      iVil     'i*' 

<  •  i  x  .  5  1"' 

r  .  -  >  ■■  ::'■  -■  ■  :■..■  c-  .•  ■■  .»..  ■  v.  :!■<.  lv  :■■ 
K  \ ,. :  '. "-  •.  *  -  ..•*.  I ■'.  t.r-:ar  a::. I  l.»  * 
A!:.  :  •   -         *\  •■*■■:  ■'•     :"  ■•■*  r:\cr.     I:  v-ccupic? 


an  acclivity  rising  from  the  left   bank, 
fortified,  part  of  the  walls  being  of  grc*t 
tiquity.     There  arc  several   small   square*. 
the  streets  arc  narrow  and  crooked. 
them  very  steep.    The  house?  are  built  «i  «a 
masonry,  there  is  a  cathedral  and  other 
and  a  monastery.    There  are  manuf;     u»« 
soap,  paper,  hats,  leather,  porcelain,  lattice, 
important  fisheries.     In  the  vicinity  are  i 
ments  of   Roman   ruins,  also  marble  and  * 
bastcr  quarries.    Pop.  about  26.000. 

TORTRICIDJE,  a   family  of   moths.    2 

Leaf-roller;  Moth. 

TORTUGAS,  tor-too'gaz.     See  Dir  ' 

TUCAS.  . 

TORTURE,  as  a  means  of  judicial  ] 
ment,   descended   to   the   countries   of  &mw 
Europe  from  the  Greeks  and  Romans  since 
appears    not    to    have    been    practised    by 
Hindus,  the  Hebrews  or  the  Egyptians.    \ 
turc  was  judiciary  inflicted  cither  to  extort  © 
fession,   purge   sin,   or   aggravate   puni  stink 
As  practised  by  the  Greeks,  it  was  not  applica 
to  a  f rccdman,  except  in  certain  cases,  bat  i 
commonly  applied  to  slaves.     Indeed  the  m 
of  a  slave  could  not  be  admitted  as  testimo 
except  under  torture,  and  either  party  to  a  o 
trovcrsy  could  demand  the  torture  of  his 
poncnt's  slaves.    The  pnncipal    modes  of  t 
turc  with  the  Greeks  were  the  wheel,  the  n 
the   sharp   comb,   the   burning   tiles,   the  ra 
(into  which  the  victim  was  bent  double),  i 
the  injection  of  vinegar  into  the  nostrils.    Fr 
the  Greeks  the  Romans  got  their  system  of  t 
turc  and  from  the  Roman  laws  it  was  engraf 
in  the  judicial  systems  of  all  the  modern  co 
tries  of  Kuropc.    The  Romans,  like  the  Gr 
exempted  freedmen   from  the   horrors  of  i 
ture,  except  in  cases  of  treason.     But  under 
emperors  the  torture  of  a  freed  man  was  not 
infrequent    occurrence.    The     Romans    cfai 
employed  the  rack,  the  scourge,  hooks  for  it 
inp  the  flesh,  and  fire  in  its  various  u*cs.  R 
contact  with  barbarian  races  gave  the  pr*i 
to  the  latter,  but  with  one  exception  it 
slow  headway  in  replacing  the  older  and  m 
superstitious  custom  of  the  ordeal.    That 
ccptinn  is  in  the  case  of  the  Visigoths  wfao 
tablished   a    system   of    torture    that   renal 
uninterrupted  from  the  time  of  their  se 
in  Spain  to  modern  times,  and  which  fu 
a  model  upon  which  most  of  the  other  ■ 
peau  systems  were  based.     Legalized  torn 
came  common  in  France  during  the  nr»i 
oi  the  13th  century  and  in  Germany  a 
later.     Knglish  lawyers  assert  that  it  was  * 
legalized    in    Great    Britain,    hut    certain  u 
that    it    was   commonly  practised,   and.  if 
directly  enjoined,  was  at  least  sanctioned  by 
laws  oi    that    realm.     A 1 1_  Europe   came  m 
the  system  duriniz  the  15th  centurv.  in 
quence  oi  :he  sxstematization  of  the  Ii 
(q.v.),   and   the   gn>\\:h   of   that   instiiuum 
power  and  importance,  and  with  the  ex< 
oi  Great  Britain  and  Sweden,  torture  ft- 
recognized   department    of    the    jurisdirtjur- 
Kiir.-pean    ration-*    until    the    end   oi 
c«.r.t:'r\.     P-iri:-.;    'he    time    of    the    hiyu 
;.  r:  ::v  w.i-  applied  by  the  civil,  not  by 
.-\<i..-::cal.  .-v:r:.  and  the  ecclesiastics  w 

:.i    .;•:».-:■■■::  were  there  simply  as  wi 
.■:'  :!:e  confession  and  not  as  agents,  as  fa 
fancy  has    pictured    them.     A    confess 
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torted  by  torture  was  of  no  avail  to  the  prosecu- 
tion before  an  ecclesiastical  tribunal,  unless  it 
was  voluntarily  confirmed  three  days  afterward. 
From  the  13th  century  on,  the  use  of  torture 
increased,  until  its  extreme  cruelty  and  the 
horror  of  its  practice  led  to  a  revulsion  of 
feeling  and  to  its  general  abandonment  in  the 
latter  half  of  the  18th  century.  In  some  coun- 
tries, however,  it  continued,  to  be  officially 
recognized  and  sporadically  employed  until  the 
early  part  of  the  19th  century.  It  was  abolished 
in  Saxony  in  1783,  in  Russia  in  1801,  in  Wurtem- 
berg  and  Bavaria  1806-07,  in  France  in  4789 
(although  it  was  employed  in  1814),  in  Han- 
over in  1819,  and  in  Baden  in  1831.  It  is  be- 
lieved, however,  that  it  was  practised  in  Russia 
even  early  in  the  20th  century.  It  never  was 
sanctioned  in  the  United  States,  though 
^witches"  were  burnt  near  Salem,  and  the  burn- 
ing of  negroes  for  rape  by  lynch  law  still 
persists.  Consult  Lea,  H.  C,  ( Superstition  and 
Force*  (1870}  ;  Pearsall,  R.  L.,  rThe  Kiss  of 
the  Virgin,>  etc.  (1838);  Sassen,  M.  T.,  <Dis- 
putatio  de  abusu  et  usu  torturae>  (169/)  ;  Par- 
sons, ( Studies  in  Church  History*  (Vol.  II,  Art. 
"Inquisition,"   1895).     See  Inquisition;  Rack. 

TORU  DUTT,  td'roo  doot.  See  Dutt, 
Toru. 

TORY,  Henry  Marshall,  Canadian  min- 
ister and  educator:  b.  Guysboro,  Nova  Scotia, 
1867.  He  was  educated  at  the  local  academy 
and  at  McGill  University  where  he  was  gradu- 
ated in  1890  with  high  honors  in  mathematics 
and  physics.  He  studied  theology  at  Wesleyan 
University  and  entered  the  Methodist  Church  in 
1889  but  retired  in  1892  to  become  lecturer  in 
mathematics  in  McGill  University  and  was  pro- 
fessor there  until  1908  when  he  was  chosen 
president  of  the  Provincial  University  of 
Alberta  at  Strathcona.  He  published  <A 
Manual  of  Laboratory  Physics)    (1902). 

TORY,  the  name  of  a  political  party,  used 
in  Great  Britain  and  other  Anglo-Saxon  coun- 
tries, is  said  to  have  originally  been  applied  to 
the  Roman  Catholic  outlaws  who  lived  in  the 
bogs  of  Ireland  during  the  reign  of  Charles  II. 
The  name  became  identified  with  the  opponents 
of  the  bill  excluding  the  Duke  of  York  from  the 
English  succession  (1679),  and  was  thus  in- 
tended to  imply  Roman  Catholic  sympathies  on 
the  part  of  the  duke's  adherents.  It  was  trans- 
ferred to  the  court  party  in  English  politics, 
their  opponents  being  classed  as  Whigs.  Since 
the  clergy  of  the  Church  of  England  taught  the 
doctrines  of  passive  obedience  and  the  divine 
right  of  kings,  they  also  were  known  under  the 
name  of  Tories.  In  modern  English  politics  the 
successors  of  the  Tory  party  are  known  as  Con- 
servatives, but  the  old  term  is  not  infrequently 
heard  in  Parliamentary  debate.  Political  parties 
in  British  colonies  at  times  followed  closely 
the  divisions  and  names  in  England,  so  that  in 
Australia  and  New  Zealand  the  conservative 
elements  in  the  representative  assemblies  were 
known  as  Tories.  In  the  American  colonies  the 
name  was  given  to  the  adherents  to  the  policy 
of  the  mother  country,  and  during  the  Revolu- 
tionary War  was  applied  to  all  persons  sus- 
pected of  British  sympathies.  Consult  Bentinck, 
Lord  Henrv,  (Tory  Democracy)  (London 
1918). 

TOSCANELLI  DAL  POZO,  Paolo,  tos'- 
ka-neTle    dal    pot'so,    Italian    geographer:    b. 


Florence,  Italy,  1397;  d.  there,  1482.  He  be- 
lieved that  India  could  be  reached  by  sailing  to 
the  westward  and  so  advised  Columbus  in  1474. 
He  also  gave  the  king  of  Portugal  similar 
views.  It  is  thought  that  he  strengthened  the 
views  of  the  great  navigator  to  undertake  the 
western  voyage,  although  not  alone  in  doing 
this.  Consult  Vignaud,  Henry,  (Toscanelli  and 
Columbus>  (New  York  1902). 

TOSTI,  Sir  Francesco  Paolo,  f  ran-ches- 
ko  paolo  tos-te,  Italian  composer :  b.  Ortona  di 
Mare,  7  April  1847;  d.  1916.  He  was  a  pupil 
and  later  teacher  at  the  Conservatorio  Reale, 
Naples,  and  in  1869  appeared  as  a  concert 
singer  at  Rome.  Shortly  afterward  he  became 
vocal  instructor  at  the  court;  removed  to  Lon- 
don in  1875  and  in  1880  was  appointed  in- 
structor to  the  royal  family.  He  produced 
<The  Grand  Duke>  (opera,  1888) ;  <La  prima 
donna >  (opera,  1889)  and  many  English  and 
Italian  songs.  His  ( Good-bye* ;  (For  Ever  and 
For  Ever* ;  (That  Day,'  etc.,  are  widely  popu- 
lar.   He  was  knighted  in  1908.    • 

TOSTIG  (TOSTI,  TOSTINUS),  West- 
Saxon  warrior:  d.  1066.  In  1055  he  was  made 
earl  of  Northumbria,  Northamptonshire,  and 
Huntingdonshire,  by  Edward  the  Confessor.  A 
stern  ruler,  he  repressed  feud  and  disorder  by 
the  exercise  of  a  merciless  justice  (patriam  pur- 
gando  talium  cruciatu  vel  ncce),  with  no  dis- 
tinction of  rank.  In  1063  he  joined  his  brother 
Harold  in  the  invasion  of  Wales,  but  in  1064, 
for  treacherous  murder,  was  outlawed,  while 
Morcar  was  chosen  to  the  earldom  (1065).  He 
retired  into  exile  in  Flanders,  in  1066  committed 
various  depredations  on  the  Isle  of  Wight, 
Lindesey  and  the  east  coast  and  subsequently 
joined  Harold  Hardrada,  king  of  Norway,  in 
an  invasion  of  England.  They  landed  in  York- 
shire, but  were  entirely  overthrown  by  Harold 
and  his  household  troops  at  Stamford  Bridge. 
Tostig  figures  in  Tennyson's  drama  of  c  Harold* 
(1877).  Consult  Green,  (The  Conquest  of  Eng- 
land* (1884);  Freeman,  <  History  of  the  Nor- 
man Conquest   (Oxford  1887). 

TOTARA,  or  TOTARRA,  a  tree  (Podo- 
carpus  totara)  of  New  Zealand,  of  the  yew 
family,  excelled  only  by  the  kauri  for  general 
utility,  and  most  abundant  in  the  central  part 
of  North  Island.  It  is  from  60  to  80  feet  in 
height  and  has  a  fibrous  brown  bark  which  is 
deeply  furrowed  and  was  used  by  the  natives 
for  roofing  their  huts.  Its  leaves  are  linear  and 
of  a  greenish-brown  color.  The  wood  is  red- 
dish-brown, clear  and  straight  in  the  grain  and 
does  not  warp  or  twist.  It  is  largely  used  for 
furniture,  cabinet-work  and  house-building,  but 
is  particularly  valuable  for  bridges,  wharves 
and  marine  piling,  as  it  is  durable  under  the 
ground  or  water  and  resists  the  attacks  of 
teredos  for  a  long  time.  The  aborigines  made 
canoes  from  the  trunks  of  these  trees.  See 
Podocarpus. 

TOTEM,  a  word  which  appears  to  have 
been  applied  originally  to  the  animal  or  other 
thing  held  sacred  by  certain  American  Indians 
as  the  sign  or  symbol  of  the  tribe  or  of  an  in- 
dividual Indian.  The  superstition  is  not  con- 
fined to  American  Indians  and  has  its  counter- 
part in  the  symbols  of  civilized  nations.  The 
American  eagle,  the  lion  of  Great  Britain,  the 
thistle  of  Scotland,  the  rose  of  England,  etc, 
and  the  arms  of  noble  families  are  illustrations. 
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The  practice  can  be  traced,  indeed,  throughout 
all  history,  among  the  greatest  empires  and  the 
most  savage  tribes. 

The  totem  superstition  varies  in  its  features 
in  different  countries.  The  members  of  the 
Kmu  clan  of  an  Australian  tril>c  believe  them- 
selves to  be  descended  from  the  emu  and  are 
regarded  as  forming  a  kind  of  blood-group  in 
virtue  of  their  common  descent.  No  member 
is  permitted  to  marry  within  the  clan,  and  all 
the  members  are  bound  to  support  one  another 
in  times  of  necessity.  Xo  Kmu  clansman  will 
knowingly  kill  or  eat  an  cm«.  Among  some 
savage  peoples  the  dead  totem  is  elaborately- 
mourned  and  carefully  buried.  Besides  clan 
totems  there  are  sex  totems  and  individual 
totems.  The  totem  haying  an  important  bear- 
ing on  a  person's  relations  to  his  fellows,  it  is 
shown  conspicuously,  being  often  tattooed  on 
the  skin  or  otherwise.  The  importance  of 
totemism  in  relation  to  the  social  and  religious 
institutions  of  savage  peoples  was  first  pointed 
out  by  J.  F.  M'Lcnnan  in  1868  and  much  fresh 
light  has  been  shed  on  the  subject  bv  subsequent 
investigators  but  no  satisfactory  explanation  of 
this  curious  system  has  yet  been  advanced.  The 
American  Indians  were  given  to  totemism  and 
not  only  set  up  various  animal  figures  as  em- 
blematic of  their  tribes  but  individuals  were  fre- 
quently named  after  animals.  The  exact  mean- 
ing and  character  of  their  totem  practices  is 
little  understood.  There  were  rules  as  to  all 
marriages  of  those  in  kindred  totems;  some 
took  their  totems  from  their  fathers,  some  from 
their  mothers  and  some  from  their  tribe.  Totem- 
ism exists  also  among  many  African  peoples, 
and  numerous  instances  of  it  are  to  be  met  with 
in  Asia  and  Polynesia.  (See  Afkica;  ArsTRA- 
i.ia ;  Indians,  Amkrican).  Consult  Lang,  A., 
'The  Secret  of  the  Totem >  (1°05);  Krazer, 
•Totemism »  (1887);  Durkheim,  K.,  'Klcmen- 
tary  Forms  of  the  Religious  Life*  (Fug.  trans., 
London   1915). 

TOTEM  POLE,  a  pole  used  among  North 
American  Indians  to  exhibit  the  totem  figures. 
The  totem  pole  is  composed  principally  of  three 
half  human,  half  animal  figures,  seated  above 
one  another  and  holding  erect  a  pole  on  the 
summit  of  which,  for  instance,  is  the  totem. 
Sec  Tot  km. 

TOTONICAPAM,  td-ti>-ne-ka-pam\  Gua- 
temala, the  capital  of  the  department  of  the 
same  name,  situated  oO  miles  northwest  of  the 
city  of  Guatemala.  It  manufactures  cloth,  pot- 
tery and  wooden  implements.  It  was  half  de- 
stroyed by  an  earthquake  in  1902.  The  popu- 
lation, consisting  almost  entirely  of  Quiche  In- 
dians, is  about  JX.IXK). 

TOTTEL,  Richard,  Fnglish  printer  and 
publisher:  b.  abmit  1525;  d.  15°4.  He  was 
granted  a  pat  nit  in  155.^  m  print  law  hooks, 
which  was  extended  for  life  in  155°.  lie  also 
published  the  writings  of  the.  nun  of  his  day. 
He  was  a  charter  member_»>t"  the  Stationers' 
Company  which  he  left  in  1581'  because  of  poor 
health.  His  m*>st  notable  work  was  done  in 
compiling  and  publi>hir.tr  the  first  poetic  an- 
thobiL'yiu  F.iiL'land.  'Tntu-l's  Miscellany1  (1557). 
which  cniilaii-i'd  271  hitherto  unpublished 
poriiis.  -\nii-ii;  hi«  other  publications  were  the 
translaiii.n  «»f  'IV  nfiiciis'  by  (irimaldi  (1556) 
and  the  Iran -la  lion  or  the  second  anil  fourth 
books  of  the  'Aineid*  by  Surrey  (1557). 


TOTTEL'S  MISCELLANY.     The  work 
which  commonly  goes  by  this  name  was  pub- 
lished  under   the   title    'Songes   and    Soneue? 
written   bv   the   ryEbt   honorable   Lordc   Heur* 
Haward   [i.e.,   Howard]   late   Earle  of  Surrey, 
and   other/    by    the    stationer    Richard   Toctd. 
on  5  June  1557.     Its  popularity  was  such  that  a 
second    edition    was    issued    in    the    followi&tj 
month  and  six  others  followed  within  the  cen- 
tury     Tottel's   method,   too,    was    imitated  by 
other  editors  and  publishers  and  doubtless  stim- 
ulated the  vogue  of  what  arc  now  usually  called 
the  Elizabethan  anthologies.     In  the  address  of 
"the  Printer  to  the  Reader,*  he  alludes  to  the 
verse  of   well-known  Latin  and    Italian  poets. 
adding:      *That    our    tong    is    able    in    that 
kynde    to    do    as    praiseworthy    as    the    reft 
the     honorable     stile     of     the      noble     earle 
of     Surrey,     and     the    weigh  tines«e     of    the 
depe-witted  sir  Thomas  Wyat  the  elders  verse, 
with    sevcrall    graces    in    sondry    good    En*- 
lishe  writers,  doe  show  abundantly.*    This  pas- 
sage indicates  the  real  significance  of  the  vol- 
ume: namely,  the  effort  which  it  represents  to 
beautify  English  poetry  and  to  show  that  the  art 
of   the   Italians   could   he   rivaled   by   the  new 
courtly  or  cultivated   school   of    British  pom 
Compare,   to   the  same  effect,   a    passage  ia  i 
work    called    *The    Arte    of    English    Poesie' 
(1589),  attributed   to  one  George  Puttenhan: 
"In  the  latter  end  of  the  same  Icings  raigne  (ix, 
Henry   VIII]    sprong   up   a   new   company  oi 
courtly  makers,  of  whom  Sir  Thomas  \Vyat  the 
elder  and  Henry  Earle  of  Surrey  were  the  twv 
chieftains,  who  having  travailed  into  Italie.  and 
there  tasted  the   sweete   and   stately  measure 
and  stile  of  the  Italian  Poesie,  as  novices  newly 
crept  out  of  the  school es  of  Dartte,  Ariose  and 
Petrarch,  they  greatly  pollishcd  our  rude  and 
homely  mancr  of  vulgar  Poesie,   from  that  it 
had  bene  before,  and  for  that  cause  mav  justly 
be    sayd    the    first    reformers    of    our   EngiiiB 
mectrc  and  stile.* 

Wyatt  had  died  in  1542  and  Surrey  in  1547. 
but  it  was  reserved  for^  the  publisher  Tottel  Id 
secure  manuscript  copies  of  many  of  their 
poems  and  bring  them  out  for  the  first  time  ■ 
print.  These  occupy  the  place  of  honor  in  die 
volume,  being  followed  by  poems  attributed  to 
Nicholas  Grimald  (who  has  been  suspected  of 
acting  as  Tottel's  editor)  and  by  those  referred 
to  "Uncertain  Authors.*  A  number  of  the 
poems  in  this  last  group  can  be  identified,  oar 
of  them,  indeed,  being  a  now  familiar  lyric  of 
Chaucer's ;  but  the  majority  remain  anonymous* 
nor  is  any  of  these  comparable  to  the  best  work 
of  Wyatt  and  Surrey.  The  elements  of  fasrifi- 
arity  and  of  novelty  in  the  collection  are  per* 
haps  best  illustrated  by  the  metrical  form  of  the 
various  poems.  One  finds,  for  example,  the 
old  "rhyme  royal*  stanza  of  Chaucer,  and  the 
loosr,  sometimes  doggerel  "septcnaryi*  or  scvea- 
foot  lino,  which  had  been  popular  from  the 
Middle  English  period;  but  side  by  side  with 
these  occur  specimens  of  Italian  forms  not  pre- 
viously naturalized  in  English.  Of  these  last  the 
most  noteworthy  arc  certain  poems  in  the  great 
Italian  form,  the  terza  rimu.  and  a  cofisiderahk 
number  of  sonnets  —  the  first  in  English  poetry. 
Wyatt's  sonnets,  largely  versions  of  Italian  and 
French  poems,  follow  the  recognized  contxne»- 
i.il  types;  while  the  younger  poet,  Surrey, 
seems  to  have  undertaken  to  modify  the  fom 
in  the  direction  of  English  taste,  with  the  n> 
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suiting  type  of  sonnet,  in  three  quatrains  and  a 
couplet,  which  was  to  be  the  favorite  in  the 
Elizabethan  age  and  the  form  chosen  by  Shake- 
speare. Outside  the  work  of  these  two  poets, 
the  contents  of  the  miscellany  are  of  slight  in- 
trinsic value:  but  its  historical  importance  is 
so  marked  that  because  of  its  publication  in 
1557  it  is  customary  to  date  from  that  year  the 
beginnings-  of  modern  English  poetry. 

A  convenient  modern  edition  of  Tottel's  Mis- 
cellany is  that  in  Arber's  ( English  Reprints.* 
For  accounts  of  the  poetry  of  Wyatt  and  Sur- 
rey consult  Courthope's  ( History  of  English 
Poetry >  and  Padel ford's  ( Early  16th  Century 
Lyrics >  (Belles  Lettres  Series). 

Raymond  M.  Alden. 

TOTTEN.   tot'en,   Charles   Adiel   Lewis, 

American  inventor  and  military  instructor:  b. 
New  London,  Conn.,  3  Feb.  1851 ;  d.  Milford, 
Conn.,  12  April  1908.  He  was  graduated  at 
West  Point  in  1873  and  was  instructor  in  mili- 
tary science  and  tactics  at  the  Amherst  Agri- 
cultural College,  at  the  Cathedral  School,  Saint 
Paul,  N.  Y.  and  at  Yale  University.  He 
patented  improvements  in  high  explosives,  in 
collimating  sights  and  in  signal-shells;  besides 
a  system  of  weights  and  measures  and  improve- 
ments in  linear  and  other  scales.  He  patented 
a  w^ir  game  which  he  described  in  a  publication 
entitled  (Strategos,  the  American  War  Game* 
(1880)  and  has  also  published  important 
Questions  in  Metrology  *  (1883).  More  recently 
he  issued  *Lost  Israel  Found  in  the  Anglo- 
Saxons*  (1890)  and  ( Joshua's  Long  Day  and 
the  Dial  of  Ahaz>  (1891). 

TOTTEN,  Joseph  Gilbert,  American  mili- 
tary engineer:  b.  New  Haven,  Conn.,  23  Aug. 
1788;  d.  Washington,  D.  C,  22  April  1864.  He 
was  graduated  from  West  Point  in  1805,  was 
engaged  in  a  survey  of  Ohio  and  the  western 
territories,  and  in  1806  resigned  from  the  army. 
He  re-entered  the  army  in  1808,  was  reappointed 
second  lieutenant  of  engineers  and  was  in 
charge  of  the  construction  of  Castle  William 
and  Fort  Clinton  in  New  York  Harbor  until 
1812.  He  was  chief  engineer  in  the  army  on  the 
Niagara  frontier  during  the  War  of  1812,  was 
brevettcd  lieutenant-colonel  in  1814,  and  after 
the  war  was  engaged  in  the  construction  of 
coast  defenses  until  1838  when  he  was  pro- 
moted lieutenant-colonel  and  chief  engineer  in 
the  army,  and  shortly  afterward  became  su- 
pervisor and  inspector  of  the  United  States 
Military  Academy.  At  the  outbreak  of  the 
Mexican  War  he  was  placed  in  charge  of  the 
engineering  operations  and  in  recognition  of  his 
services  in  planning  the  siege  of  Vera  Cruz  was 
brevetted  brigadier-general  in  1847.  He  then 
resumed  his  duties  at  Washington,  but  was  ap- 
pointed one  of  the  commissioners  for  arranging 
the  terms  of  capitulation.  He  became  brigadier- 
general  in  1863  and  in  1864  was  brevetted 
major-general.  He  published  ( Essays  on  Hy- 
draulics and  Other  Cements)  (1842). 

TOTTENHAM,  tot'en-am,  England,  a  town 
of  Middlesex,  forming  a  residential  suburb  of 
London  and  situated  some  six  miles  north  of 
the  Tower  of  London,  just  outside  of  the  city 
limits.  It  was  a  favorite  resort  of  Isaak  Wal- 
ton. Among  its  most  interesting  buildings  are 
an  old  church  and  Bruce  Castle,  an  Elizabethan 
mansion  formerly  owned  by  Robert  Bruce. 
Pop.  150,000. 


TOTTENVILLE,  formerly  an  incorpo- 
rated village  in  Richmond  County,  N.  Y. ;  since 
1898  in  New  York  City.    See  Staten  Island. 

TOTUAVA.    See  Bluefish. 

TOUCAN,  too-kan'  or  too'kan,  a  family 
(Rhamphastidce)  of  coccygomorphous  birds 
somewhat  resembling  the  hornbills,  and  distin- 
guished by  the  great  development  of  the  bill, 
which  is  curved  superiorly  and  bears  a  promi- 
nent keel,  with  cutting  edges  frequently  toothed. 
The  outer  walls  of  the  bill  are  extremely  thin, 
its  interior  is  hollowed  out  into  air-cells,  and  it 
is  thus  rendered  comparatively  light.  The 
tongue  is  slender  and  barbed  along  the  sides. 
The  toes  are  paired,  two  forward,  two  back- 
ward and  the  tarsi  scuttelated,  the  wings  rather 
short  and  the  tail  long,  with  10  quills.  The 
toucans  are  confined  to  tropical  America,  where 
about  five  genera  and  60  species  occur.  They 
are  birds  of  brilliant  and  striking  plumage,  and 
the  bill  and  naked  skin  about  the  eyes  partake 
of  this  brightness  of  hue.  Most  of  the  species 
are  gregarious,  spending  most  of  their  time  in 
hopping  actively  about  among  the  treetops  and 
seldom  flying  far.  The  times  of  their  greatest 
activity  are  the  morning  and  evening,  when  the 
woods  are  filled  with  their  loud  harsh  cries. 
While  fruits  are  their  chief  food,  insects  and 
the  eggs  and  young  of  birds  are  also  eaten. 
They  have  a  characteristic  manner  of  throwing 
back  the  head  and  bolting  their  food.  When 
sleeping  the  head  and  tail  are  turned  toward 
each  other  and  rest  on  the  back.  All  of  the 
species,  so  far  as  known,  nest  in  holes  in  trees, 
the  birds  sometimes  excavating  a  suitable  place 
in  a  decayed  stub.  Only  two  white  eggs  are 
deposited. 

The  following  are  some  examples  of  the 
species,  many  of  which  are  familiar  in  the  col- 
lections of  zoological  gardens.  The  toco  toucan 
(Rhamphastos  toco)  is  black  with  a  black  and 
orange  bill,  blue  circumocular  areas  and  white 
throat  and  rump.  It  is  nearly  two  feet  long 
and  inhabits  Argentina.  A  well-known  relative 
is  the  ariel  (R.  ariel).  The  aracari  (Pteroglos- 
sus  aracari)  is  green  with  the  head  and  throat 
black  and  the  bill  black  and  white.  A  related 
species  (P.  beauharnaisi)  is  dark  green  with  the 
lower  back  crimson,  the  belly  yellow  and  red 
and  the  bill  black,  orange  and  white.  Both  of 
these  are  found  chiefly  in  the  forests  of  the 
Amazon  Valley.  A  well-known  species  is  Selen- 
idera  spectabilis,  in  which  the  sexes  are  unlike. 
The  hill  toucan  (Andigena  bailloni)  of  the  low- 
lands of  Brazil,  has  the  head,  neck  and  lower 
parts  orange  yellow.  Consult  Sclater,  Cata- 
logue Birds  British  Museum,*  XIX  (London 
1891)  ;  Bates,  ( Naturalist  on  the  River  Amazon* 
(London  1863).    See  Hornbill. 

TOUCEY,  tow'si,  Isaac,  American  jurist: 
b.  Newtown,  Conn.,  5  Nov.  1796;  d.  Hartford, 
Conn.,  30  July  1869.  He  received  a  private  clas- 
sical education,  was  admitted  to  the  bar  in  1818, 
and  established  a  law  practice  at  Hartford.  He 
was  State's  attorney  for  Hartford  County  in 
1822-25,  served  in  Congress  in  1835-39  and  was 
again    State's   attorney   in    1842-44.     He   was 

?;ovcrnor  of  Connecticut  in  1846-47,  and  in 
848-49  was  United  States  Attorney-General. 
In  1850  he  was  elected  to  the  State  senate  and 
served  in  the  United  States  Senate  in  1852-57. 
He  was  appointed  Secretary  of  the  Navy  by 
President  Buchanan  in  185/  and  served  until 
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1861.  His  conduct  of  naval  affairs  was  severely 
criticized.  He  was  accused  of  favoring  the 
secession  cause  by  scattering  the  best  ships  of 
the  navy  in  distant  seas.  The  charge  was  de- 
nied, though  Touccy  continued  to  be  regarded 
as  a  sympathizer  with  the  South. 

TOUCH,  the  sense  of  feeling.    See  Senses. 

TOUCHSTONE,  LYDIAN  STONE,  or 
BASANITE,  a  velvet-black  jasper,  used  on 
account  of  its  hardness  and  the  uniformity  of 
its  texture  and  color  as  a  streak  tablet  for  de- 
termining the  relative  amounts  of  baser  metal 
and  pure  gold  in  alloys.  The  sample  is  rubbed 
on  tne  stone  and  the  color  is  then  compared 
with  a  scries  of  standards  of  kown  composition. 
The  expert  is  able  quite  accurately  to  determine 
the  fineness  of  the  sample,  the  streak  becoming 
redder  as  the  proportion  of  copper  increases, 
or  yellower  as  the  percentage  of  gold  increases. 
This  method  of  testing  has  been  in  vogue  from 
the  earliest  times,  the  name  Lvdian  Stone  ap- 
pearing as  long  ago  as  450  B.C.  Modern  methods 
of  assaying  have  now  largely  superseded  the 
use  of  this  stone. 

TOULON,  too-lon,  France,  a  fortified  sea- 
port town  and  naval  arsenal,  in  the  department 
of  the  Var,  on  the  Meritcrrancan,  42  miles 
southeast  of  Marseilles.  The  port  is  separated 
from  the  roadstead  by  bomb-proof  moles  and 
comprises  two  parts:  one,  including  the  mer- 
chant shipping;  the  other,  the  dockyard,  slip, 
arsenal,  foundry,  etc.  The  fortifications  are 
very  complete.  The  cathedral  was  founded  in 
1096.  This,  the  hotcl-de-villc  and  a  capacious 
theatre  are  the  chief  of  the  old  buildings ;  more 
recent  are  the  Musee  Hibliothecmc,  Marine 
School,  library  and  obsi  rvatory,  the  lyceum  and 
botanical  gardens.  The  Place  de  la  Libcrtc  con- 
tains a  splendid  monument  to  the  heroes  of  the 
Revolution;  Le  Place  d'Armes,  the  Boulevard 
Strasbourg  and  Jardin  de  la  Ville  arc  prom- 
inent promenades.  It  has  modern  fortifications 
of  the  first  class  and  is  headquarters  for  one  of 
the  five  maritime  arrondissements  carrying 
stores  for  the  Mediterranean  fleet,  with  impor- 
tant shipbuilding  interests.  The  bay  or  harbor 
is  defended  by  torpedoes  and  commanded  by 
six  forts.  On  the  hills  north  of  the  city  very 
strong  forts  art-  located.  Toulon  was  known 
to  the  ancient^  as  Tclo  Martins  or  Telonion. 
The  Saracens  sacked  the  city  in  889  and  Charles 
V  captured  it  twice  in  the  16th  century.  Louis 
XIV  gave  Toulon  its  importance  as  a  naval 
station,  making  the  dockyards  and  arsenal  the 
finest  of  France.  Toulon  first  became  famous 
as  a  stronghold  in  the  16th  century.  Here  the 
Kngli^h  were  defeated  by  the  Heels  of  France 
ami  Spain  (1744)  ;  and  in  1793  Xapolcon  forced 
the  Kuglish  and  Spaniard*  to  evacuate  the  posi- 
tion —  lii>  fir>t  memorable  victory,  while  com- 
manding the  French  Republicans.  In  time  of 
peace  about  600.000  tonnage  is  entered  and 
cleared  annually.  The  principal  trade  is  in 
wines,  fruits  and  oils.  There  are  metal  manu- 
fac!orie>  and  hue  works.     Pop.  about  107,000. 

TOULMIN.  Henry,  American  lawyer:  b. 
Taunton,  F.ngland.  1767;  d.  in  W'a.shington 
Cnuii!\.  Ala.,  11  Nov.  1SJ3.  He  came  to  Nor- 
folk. V.i  .  in  1?M  and  in  l?M-96  was  pre>idcnt 
ot  Tr.»:i-\lvatiia  I'niversity.  In  1796-1804  he 
v.a>  Military  i.f  M.tte  «,f  Kentucky  and  in  the 
lal'.er  vear  wa>  appoint*  d  judge  oi   the  United 


States  District  Court  of  Mississippi-  He  as- 
sisted in  framing  the  constitution  of  the  State 
of  Alabama,  in  whose  legislature  he  served 
He  was  author  of  (A  Description  of  Kentucky1 
(1792);  (A  Collection  of  the  Acts  of  Ken- 
tucky »  (1802)  ;  ( Review  of  the  Criminal  Law  of 
K  en  tuck  v*  (1804) ;  ( Digest  of  the  Laws  of  Ala- 
bama >   (1823). 

TOULOUSE,  Edward  French  alienist:  fc 
Marseilles,  France,  1865.  He  studied  in  Pahs 
and  became  head  physician  of  the  asylum  u 
Villejuif  where  he  established  a  laboratory  for 
experimental  psychology.  He  founded  the 
Bibliothcquc  de  Psychologic  ExperimeutaU 
and  other  journals  and  was  a  writer  of  repute 
on  his  specialty.  His  chief  publications  vat 
Organisation  scicntifiquc  d'un  service  oTafienes1 
(1900);  <  Technique  de  psychologic  experimen- 
tal e>  (2  vols.,  1905;  2d  ed,  1911);  'Comment 
conservcr  sa  sante  (1914) ;  etc. 

TOULOUSE,  too-looz,  France,  capital  of 
the  department  of   Haute-Garonne,    140  milo 
southeast  of  Bordeaux,  on  the  Garonne.    It  is 
the   centre   of   railway   traffic    and    river  and 
canal  freight  in  southern  France.     A  fine  bridge 
connects  the  town  with  the  village  of  Saint  Cf 
pricn.    It  is  a  quaint  old  town,  but  very  enter- 
prising.   The    most    remarkable    buildings  arc 
the  cathedral,  church  of  Saint  Sernin.  Hotel- 
dc-Villc,  museum   and   Palais-de- Justice.    The 
Musee  contains  an  almost  unparalleled  collec- 
tion of  objects  d'arts   from   the   Galto-Roma 
to  the  Renaissance  period.    There  are  several 
fine   academies   of   art,   science    and   literature 
(one  claiming  its  origin  to  have  been  in  games 
of  the  troubadours  of  1323,  namely.  Societe  del 
Jeux     Floraux) ;    professional     and    technical 
schools,  a  large  public  library  of  225,000  vol- 
umes,   an    observatory   and    botanical   gardes. 
Toulouse  is  one  of  the  larger  cities  of  France, 
designated  as  the  scat  of  a  State  university, 
which  includes  faculties  of  law.  medicine,  sci- 
ence, letters,  etc.  It  has  a  library  of  over  15OJ000 
volumes  and  nearly  5,000  students.    There  if 
also    a    large    Catholic   institution    with   theo- 
logical literary'  and  scientific  instruction.    He 
old  name  of  the  city  was  Tolosa.  dating  hack 
le  fore   the   Christian  era.    It   was   sacked  by 
Q.  S.  Cepio  106  B.C..  and  rebuilt  and  regarded 
as  an  important  city  in  the  4th  century.    The 
Visigoths,  under  lung  Wallia.   made  it  their 
capital  in  419.    It  was  taken  by  Clovis  in  S07, 
and  was  Charihcrt's  capital  in  630.    For  many 
hundred   years    it   was    the    foremost   city  « 
southern  Gaul.     The  Saracens  took  it  in  718. 
The  name  developed  into  Toulouse  about  7801 
where  Charlemagne  made  his  young  son  Locs* 
kin«  of  Anuitaine,  with  his  capita]  there.  Aboat 
850,   the   first   Count   of   Toulouse   established 
himself,  and  these  nobles  governed  the  city  asd 
southern  France  for  over  500  years.    The  tri- 
bunal   of    the    Inquisition   was    established  at 
Toulouse.    It  was  the  scene  of  Hugeaot  sssf- 
sacres  in  1562  and  again  in  1572.    The  a 
factures     include     textiles,     leather, 
steam-engines,  tobacco,  brandy,  etc.    In 
history,  the  most  important  event  was  its  de 
feat    bv   the    English,    while   in    ignorance  cf 
Napoleons    abdication.    Pop.    (1911)    of  cob- 
niuiK'    14<>.57(>.    the  town    proper    being  aboat 
2J.CXW  le». 

TOULOUSE.    University    of,    celebrated 
French  school  of  higher  learning,  founded  kf 


TOULOUSE  GOOSE  — TOURMALINE 


719 


Gregory  IX  in  1230  as  a  protest  against 
lbigensian  heresy.  It  was  originally  a 
gical  school  hut  became  noted  as  a  school 
w  and  sided  with  royalty  against  the 
h.  At  one  time  not  less  than  10  well- 
ed foundations  were  included  in  it,  but 
the  national  system  it  now  includes  only 
iculties  of  law,  medicine  and  pharmacy, 
rience  and  philosophy.  There  also  is  the 
/  of  Protestant  theology  of  Montauban 
two  free  faculties  of  theology  and 
Dphy.  Its  library  is  noted  and  contains 
erably  over   150,000  volumes. 

>ULOUSE  GOOSE.    See  Geese. 

>UMEY,  James  William,  American  pro- 
of forestry :  b.  Lawrence,  Mich.,  17 
1865.  He  was  educated  at  the  Michigan 
lltural  College  in  1889,  and  was  special 
t  at  Harvard  in  1893.  He  was  assistant 
department  of  botany  in  the  Michigan 
lltural  College  (1890-91),  professor  of 
y  in  the  University  of  Arizona  (1891-98), 
nally  entered  the  United  States  Forestry 
e  and  became  director  of  the  Yale 
;ry  School  in  1910.  He  is  the  author  of 
1  books  on  forestry  and  kindred  subjects. 

>UR,  Maurice  Quenti  de  la,  mo-res 
,h  de  la  toor,  French  painter:  b.  Saint 
in,  5  Sept.  1704;  d.  there,  18  Feb.  1788.  He 
his  art  studies  in  his  native  town  and 
ucntly  devoted  himself  to  the  execution 
stel  portraits  in  Paris,  in  which  city  he 
I  such  reputation  that  the  most  famous  of 
^temporaries  gave  sittings  to  him.  In 
le  was  elected  to  the  Academie  He  re- 
I  to  his  native  town  in  1784  and  the  Saint 
in  Museum  now  contains  80  portrait 
>  of  his.  His  Pompadour*  is  in  the 
e ;  and  there  are  two  other  of  his  pic- 
in  the  Dresden  Gallery.  Consult  Patoux, 
lvre  de  M.  Quentin  da  la  Tour  au  Musee 
int  Quentin  >    (1886). 

)URACO,  a  lar^e  and  beautiful  African 
Df    the    genus    Corythaix ;    with   a    short, 

small,  high  bill ;  both  mandibles  notched 
nely  serrated;  short,  rounded  wings,  with 
ree  first  quills  graduated ;  a  long  rounded 
hort,  strong  feet  and  an  erectile  crest, 
prevailing  color  is  green,  with  purple  on 
ngs  and  the  tail,  the  peculiar  red  of  which 
lished  by  a  special  pigment  called  turacin. 

feed  on  fruits,  perch  on  the  highest 
les  of  trees.  It  is  a  member  of  the  family 
antain-eatcrs  (q.v.).  Consult  Newton, 
onary  of  Birds*    (New  York  1896). 

)URAINE,  too-ran,  a  former  province 
luchy  of  France,  bounded  by  Maine, 
inais,  Berry,  Poitou  and  Anjou.  Its 
I  was  Tours.  It  now  forms  the  depart- 
of  Indre-et-Loire.  It  was  anciently  in- 
d  by  the  Gallic  tribe  of  Turones. 

)URCOING,  toor-kwan,  France,  a  town 

:  department  ot  the  Nord,  nine  miles 
rast  of  Lille.  Before  the  war  it  was  a 
uilt  and  prosperous  manufacturing  town 
modern  churches  and  schools,  also  a 
3me  hotel-de-villc  in  Renaissance  style. 
I  improved  rapidly  in  a  commercial  sense, 
le  staple  manufactures  arc  textiles  of  all 
especially  woolen  goods,  velvet  carpets 
ugs;  besides  dye-works,  soap-works  and 
refineries.     The  chief  imports  were  wool, 


flax,  yarn  and  hemp,  and  the  exports  combed 
wool,  yarn,  tissues,  rags  and  flax.  It  was  cap- 
tured by  the  Germans  in  1914,  and  sadly 
wrecked  during  the  Great  War.  The  popula- 
tion in  1911  was  82,644. 

TOURGEE,  toor-zha',  Albion  Winegar, 
American  jurist  and  author:  b.  Williamsfield, 
Ashtabula  County,  Ohio,  2  May  1838;  d.  Bor- 
deaux, France,  21  May  1905.  He  was  gradu- 
ated at  the  University  of  Rochester  (N.  Y.), 
enlisted  May  1861  as  a  private  in  the  27th  New 
York  volunteers,  was  wounded  at  the  first  bat- 
tle of  Bull  Run.  and  having  been  discharged, 
studied  law  ana  was  admitted  to  the  bar  at 
Painesville,  Ohio.  In  1862  he  re-entered  the 
military  service  as  first  lieutenant  in  the  105th 
Ohio,  in  1864  resigned,  and  in  1865  began  pro- 
fessional practice  at  Greensboro,  N.  C.  He  was 
a  delegate  to  the  Southern  Loyalist  convention 
at  Philadelphia  in  1866,  and  in  1867  to  the  con- 
stitutional convention  of  North  Carolina,  where 
he  drafted  the  article  on  the  judiciary.  From 
1868  to  1874  he  was  judge  of  the  Superior  Court 
of  the  State.  During  his  term  of  office  the  Ku 
Klux  Klan  was  exposed  and  largely  broken  up, 
and  his  services  to  this  end  were  very  efficient 
The  sworn  statements  of  several  hundred  mem- 
bers received  by  him  were  later  utilized  in  a 
scries  of  fictional  works  dealing  with  Recon- 
struction times  in  the  South,  of  which  CA  Fool's 
Errand)  (1879)  was  the  best  known.  Contem- 
porary interest  in  these  books  was  great,  and 
their  sales  were  very  large  for  those  days. 
Tourgee  was  made  consul  at  Bordeaux  in  1897, 
consul-general  at  Halifax  in  1903,  and  from 
then  until  his  death  was  again  consul  at  Bor- 
deaux. He  was  editor  of  The  Continent  (1882- 
84;  5  vols.),  an  illustrated  weekly  published  in 
New  York  (Vol.  Ill  in  Philadelphia),  and  also 
wrote  a  few  law  books.  Among  his  other 
works  were  ( Bricks  without  Straw  y  (1880) ; 
<John  Eax>  (1882);  <An  Appeal  to  Caesar> 
(1884);  'Button's  Inn>  (1887);  (With  Gauge 
and  Swallow*  (1889) ;  <Murvale  Eastman* 
(1890);  <Out  of  the  Sunset  Sea>  (1892),  and 
<The  Mortgage  on  the  Hiproof  House}  (1896). 

TOURJEE,  Eben,  American  musical  con- 
ductor: b.  Warwick,  R.  1.,  1  June  1834;  d. 
Boston,  Mass.^12  April  1891.  He  studied  at  the 
academy  at  East  Greenwich,  R.  I.,  and  later 
opened  a  small  music  store  in  Fall  River,  Mass. 
Later  he  turned  to  music-teaching,  both  privately 
and  in  the  public  schools.  After  a  period  of 
study  in  Europe  he  opened  a  conservatory  at 
Providence  in  1864.  This  institution  was  re- 
moved to  Boston  in  1867  and  became  the  New 
England  Conservatory  of  Music  which  has 
grown  to  be  the  most  important  music  institu- 
tion of  the  kind  in  America.  In  1872,  when  the* 
College  of  Music  of  Boston  University  was 
founded,  he  became  its  dean.  He  was  the  or- 
ganizer of  several  large  choruses,  notably  that 
assembled  for  the  Peace  Jubilee  in  1869,  and 
another  of  nearly  20,000  singers  for  the  World's 
Peace  Jubilee  in  1874. 

TOURMALINE,  a  common  and  wisely  dis- 
tributed mineral,  so  called  from  an  East  Indian 
name,  and  known  to  earlier  writers  as  schorl. 
It  is  a  very  complex  aluminum  boro-silicate, 
with  several  marked  varieties  depending  on  the 
presence  and  proportions  of  other  metallic 
oxides.  The  precise  constitution  of  tourmaline 
has  been  recently  studied  elaborately  by  eminent 
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mineralogical  chemists  both  in  Europe  and 
America,  without  exact  agreement,  save  in  its 
general  features,  as  derived  from  a  complicated 
lx>ro-silicic  acid.  According  to  the  oxides  pres- 
ent, three  types  are  clearly  determined, —  iron 
tourmalines,  mostly  black;  magnesia  tourma- 
lines, usually  brown ;  and  alkali  tourmalines,  in 
which  some  lithia  is  present,  of  red,  green  and 
other  rich  colors.  These  last,  when  transparent, 
yield  beautiful  gems,  of  a  hardness  of  seven  to 
seven  and  five-tenths  nnd  specific  gravity  three 
to  three  and  one-tenth.  The  black  variety*  is 
quite  common  in  schists,  gneisses  and  granites; 
tnc  brown  is  usually  in  crystalline  limestones; 
the  brightly  colored  varieties  occur  in  dikes  of 
albitic  granite,  often  associated  with  lcpidolitc. 
The  gem  tourmalines  have  received  a  number 
of  special  names;  the  pink  or  red  is  called 
rubcllitc  or  Siberian  ruby;  the  green,  Brazilian 
emerald;  the  deep  blue,  indicolitc,  or  Brazilian 
sapphire;  the  colorless,  achroitc.  The  crystals 
arc  rhombohedral,  hemimorphic  and  of  pris- 
matic habit,  either  short  and  stout  or  long  and 
slender,  with  three,  six,  nine  or  12  sides,  and 
with  rhombohedral,  or  more  rarely,  simple  basal 
terminations.  The  prisms  arc  often  so  deeply 
striated  vertically  as  to  completely  obliterate  the 
faces.  The  physical  properties  of  tourmaline 
arc  very  interesting;  it  is  rendered  highly  elec- 
tric, both  by  heating  and  by  friction  and  it  has 
remarkable  polarizing  action  on  light;  so  that 
plates  cut  from  transparent  crystals,  parallel" 
to  their  length,  are  mtich  used  in  experiments 
in  optics,  mounted  in  the  so-called  tourmaline 
pincers  or  tongs.  With  this  is  connected  a  very 
high  dichroism,  such  that  the  color  is  frequently 
quite  different  according  as  light  traverses  fa 
crystal  lengthwise  or  across.  Entirely  distinct 
from  this  is  another  peculiar  feature,  namely,, 
the  intermixture  of  two  or  more  colors  in  the 
same  crystals,  cither  transversely  (concentrically) 
or  lengthwise,  sometimes  gradually  and  some- 
times sharply;  so  much  so  that  elegant  gems 
have  lately  been  cut  from  some  of  the  crystals 
from  Southern  California  which  are  half  red 
and  half  green,  with  perfectly  sharp  demarca- 
tion between  the  two  brilliant  tints.  The  most 
noted  localities  for  bright-colored  tourmalines 
are  in  the  I'ral  Mountains;  the  island  of  Ell>a; 
Brazil;  Paris,  Me.;  Haddam  Xcck,  Conn.,  and 
above  all,  several  mines  recently  opened  in 
San  Diego  and  Riverside  counties.  Cal.  (See 
(iKMS).  Superb  black  tourmalines  occur  at 
Picrrepont,  X.  Y. ;  fine  brown  crystals  at  Gou- 
verncur,  N.  Y.,  and  Hamburg,  N.  J. 

TOURNACHON,  Felix,  French  author  and 
aeronaut;  b  Paris  1X3);  d.  there.  1*M0.  He  was 
educated  in  Lyons,  studied  medicine  but  re- 
turned to  Pari^  and  founded  the  AY.-iii'  d'uu'i/iir 
'in  1849  and  in  1S54  published  the  Pauthcon- 
Xadar,  both  which  brought  him  renown.  His 
experiments  in  aerial  navigation  U  d  him  to  con- 
struct a  huge  baloon,  /.•*  «/«'«:jj/.  with  which  he 
made  several  ascensions.  At  the  siege  «»f  Paris, 
hi  was  invaluable  a<  a  carrier  <if  information 
and  commanded  the  company  of  aeronauts.  He 
was  the  author  of  a  number  of  publication*  in- 
cluding (Lcs  ballons  en  1870*  (1X71)  and  <Le 
Monde  oil   Ton   patange*    (1N8J). 

TOURNAI,  toor-na.  Belgium,  a  town  in  the 
province  of  Hainault,  on  the  Scheldt.  50  miles 
.-southwest  of  1'nisM-N  near  the  French  border, 
15   mile*    east   of    I-ille.     It   is    the   seat   of    a 


bishop,  has  pleasant  suburbs,  fine  quays  awl 
streets.  Its  ancient  Romanesque  cathedral  has 
five  towers  and  contains  pictures  by  Robem 
Other  churches  are  Saint  Quentin,  Saint  Brio 
and  Saint  Jacob,  In? sides  the  belfry  with  it* 
wonderful  chimes.  Other  prominent  feauro 
arc  a  picture-gallery,  a  library  of  60.010  vol- 
umes, an  episcopal  seminary,  h\c  hospitals,  ■ 
asylum,  museum  of  natural  history,  city  ball 
theatre  and  a  bronze  statue  of  Princess  cTEpuny. 
marble  bust  of  Dumortier  and  many  mcdoMl 
buildings.  The  industries  embrace  the 
fact ure  of  woolen  goods,  hosiery,  valuable 
pets,  linen,  ribbon,  faience,  soap  and 
much  of  which  is  handwork.  Tournai  was  u 
the  5th  century  the  scat  of  the  Merovingian 
kings,  then  belonged  to  France,  but  later  was 
incorporated  in  the  Spanish  Netherlands,  I: 
lies  near  the  scene  of  many  tattles  in  158T, 
1667,  1709,  1745,  during  which  years  it  belonged 
to  France,  and  in  1914,  when  it  was  devastated 
by  the  German  invasion.    Pop.   37349. 

TOURNAMENT,  a  friendly  contest  at 
arms  among  warriors  of  noble  birth  during  ike 
Middle  Ages.  The  use  of  the  term  was  not 
fixed  and  it  denotes  the  gathering  of  the  nobks 
and  knights,  the  contests  and  the  fetes  or 
carousals  which  followed.  A  tournament  of  tea 
lasted  several  days,  a  week  or  two,  and  during 
this  time  the  lords  and  knights  would  gather  it 
the  town  in  which  it  was  to  be  held,  with  the: 
servant  and  esquires,  and  each  would  estabU 
quarters  which  would  be  made  pay  with  flap 
and  pennants  and  would  erect  his  arms  or  b- 
signia.  Meantime  there  would  be  prepared  thf 
lists,  the  place  where  the  contents  were  to  be 
held ;  this  consisted  of  a  rectangular  space  pi 
large  dimensions,  fenced  in  by  ropes  or  a  rail- 
ing and  surrounded  by  galleries  erected  for  the 
ladies  and  spectators  of  honor.  Certain  quali- 
fications of  birth  were  necessary  for  adnrism 
to  the  contests  and  each  lord  or  knight  had 
for  sponsor  some  lady  whose  champion  be 
claimed  to  be  and  whose  colors  he  wore.  The 
knights  were  attended  by  their  squires  who  fi- 
nished them  with  arms,  raised  them  if  de- 
mounted, etc.  The  weapons  used  in  the  con- 
tests were  lances  with  the  points  covered. 
swords  with  point  and  edge  dulled  and 
oi    clubs  of  wood.    The  knights  wore  _ 

which  was  heavy  or  light  according  to  the 

toms  of  the  section  in  which  the  contests  took 
place;  the  latter  were  held  under  very  ens 
rules  and  under  the  constant  supervision  of 
judges  and  governors.  In  some  of  the  tear- 
i ieys  it  was  not  allowed  the  contestant  to  de- 
mount ;  he  was  to  run  so  many  courses  win 
the  la  nee  or  strike  so  many  blows  with  the 
sword  or  mace,  and  the  successful  lmigfct*  re- 
ceived prizes  delivered  by  some  lady  who  had 
been  selected  the  queen  of  beauty.  On  w* 
second  day  there  was  often  a  tourney  for  Bff 
c»<|uirc>  and  perhaps  on  the  third  day  thi 
would  be  a  general  melee  of  knights  or  • — '" 
oi  e\en  a  small  mock  battle  in  the  lists. 

Such  were  the  tournaments  of  the  _ 
part  of  the  Middle  Ages.  Their  origin  is  — 
sou  re  and  they  seem  to  have  passed  threadi 
a  period  in  which  they  were  contests  in  dead* 
combat  and  never  a  friendly  contest  for  swa 
It  is  thought  they  arose  out  of  the  old  triah 
by  ordeal  (q.v.)  and  that  at  first  they  partook 
of  a  judicial  nature.   Certain  it  is  that  at  fnt 
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fere  far  more  deadly  than  in  later  years 
lat  they  were  not  uncommonly  fought 
ic  weapons  of  war.  Jousts  differed  from 
ments  in  two  respects :  they  were  single 
:s  between  two  men  and  they  were  of- 
fought  with  the  weapons  of  war.  Jousts 
)f   two  kinds  —  the  joute  &  ouirance  or 

combat,  usually  fought  between  two 
;ntatives  of  different  nations,  and  the 
d  plaisance,  the  joust  of  peace  which 
mes  took  place  at  the  end  of  a  tourna- 
but  which  seems  oftener  to  have  been  a 
mged  contest  in  the  nature  of  a  duel, 
while  jousts  still  retained  the  aspect  of 
le  combat  to  decide  some  question  of 
ancc,  they  lost  their  vicious  nature  and 
was  rarely  spilled.    The  passage  of  arms 

favorite  practice  of  roving  knights,  a 
oi  whom  would  assemble  at  some  place 
ispend,  each,  several  shields  of  different 

offering  combat  to  any  knight  who 
ted  himself.  The  acceptor  of  the  chal- 
struck  the  shield  of  the  knight  whom 
hed  to  engage  and  the  color  and  variety 

shield  which  he  struck  determined  the 
of  the  combat  and  the  arms  to  be  em- 

;  tournament  languished  with  the  decline 

calry,  after  the  15th  century.    The  death 

nry  II,  who  was  accidentally  killed  in  a 

contest,  had  much  to  do  with  hastening 

•lition,  but  it  is  probable  that  the  change 

modes  of  warfare  and  the  critical  temper 

lered    by    the    revival    of    learning   were 

nearly  the  causes  of  their  abandonment. 

ord  tournament  survives  in  modern  con- 

1  chess  and  checker  play,  tennis  and  other 

The  contestants  are  entered,  often  classi- 

to  their  ability  and  paired  off  for  indi- 

play  until   every  player  has   met   every 

player  in  the  tournament.    The  one  with 

;hcst  percentage  of  wins  is  then  declared 

:tor  and  receives  the  first  prize.    Consult 

Gauthier's     'La     Chcvalerie';    Hallam's 

le    Ages*    and    Viollet-lc-Duc's    (Diction- 

du   Mobilier.* 

>URNIQUET,  a  contrivance  for  com- 
ig  a  blood-vessel  to  stop  the  flow  of  blood 
putations  and  in  dangerous  hemorrhage 
wounds  and  to  control  the  circulation 
h  an  aneurism.  It  is  believed  to  have 
rst  used  in  France  by  Morel  (1674).  As 
•y  this  surgeon  in  amputations  of  limbs, 
istcd  of  a  stick  passed  beneath  a  bandage 
,ristcd  so  that  the  tight  knot  would  exert 
tl  pressure  on  the  principal  bleeding  ves- 
e  rest  of  the  bandage  compressing  the 
vessels  of  the  limb  sufficiently.  At  the 
t  time  such  a  tourniquet  is  known  as  an 
mcy  tourniquet,  which  may  also  consist 
/thing    tied    around    the    part    above    the 

in  case  of  arterial  hemorrhage  (below, 
;  of  venous  hemorrhage)  and  twisted  by 
of  a  stick  or  anything  convenient.  Com- 
m  is  increased  by  placing  a  pad  over 
ain  artery.  Compression  of  a  bleeding 
with  the  thumb  or  finger  is  of  service 
a  tourniquet  cannot  be  obtained.  Tourni- 
irc  of  various  kinds  and  are  named  prin- 

from  their  inventors.  Du  Puytren's 
met  consists  of  a  semi-circular  piece  of 
with  a  head  at  one  end  and  is  used  to 
?ss  the  abdominal  aorta;  Esmarch's  con- 

vol.  26 —  46 


sists  of  a  piece  of  flat  rubber  tubing  to  be 
wound  about  the  upper  part  of  a  limb,  after  the 
blood  has  been  driven  out  of  the  limb  by  an 
elastic  bandage  or  to  be  used  by  itself  in  com- 
pression of  the  iliac  arteries,  the  abdominal 
aorta,  etc.  The  field  tourniquet,  resembling 
Petit's  spiral  tourniquet,  is  a  padded  strap  to 
be  buckled  on  and  pressed  down  by  a  screw 
upon  an  artery.  With  the  horseshoe  tourniquet, 
named  from  its  shape,  pressure  is  exerted  at 
two  points.  The  provisional  tourniquet  is  one 
applied  loosely,  to  be  tightened  in  case  of 
necessity. 

TOURO,  too'ro,  Judah,  American  ohi- 
lanthropist:  b.  Newport,  R.  I.,  16  June  1/75; 
d.  New  Orleans,  La.,  18  Jan.  1854.  He  was  the 
son  of  Rev.  Isaac  Touro,  who  in  1762  was 
chosen  rabbi  of  the  Jewish  congregation  of 
Newport,  R.  I.  The  son  removed  to  Boston, 
Mass.,  where  he  engaged  in  business  with  his 
uncle,  Moses  Hays,  in  whose  employ  he  sailed 
to  the  Mediterranean  in  1798  as  supercargo. 
In  1802  he  settled  in  New  Orleans,  where  he 
became  a  wealthy  merchant.  He  displayed  his 
patriotism  in  the  War  of  1812  by  enlisting  as  a 
volunteer  in  General  Jackson's  army  and  was 
severely  wounded  at  the  battle  of  New  Orleans. 
The  range  of  his  benevolence  was  very  broad; 
families  and  individuals,  churches  and  syna- 
gogues alike  were  enriched  by  him.  Toward 
the  erection  of  the  Bunker  Hill  Monument  he 
gave  $10,000. 

TOURS,  toor,  Berthold,  Dutch  composer: 
b.  Rotterdam,  Holland,  17  Dec.  1838;  d.  Lon- 
don, 11  March  1897.  He  studied  at  Leipzig  and 
Brussels  and  going  to  London  in  1861  became 
musical  editor  to  Novello,  Ewer  and  Company, 
1878.  His  productions  were  principally  religious 
in  character  and  his  <Service  in  F,}  ( Blessing, 
Glory,  Wisdom  and  Thanks*  and  cO  Saving 
Victim, >  were  especially  favorites.  As  a  church 
composer  he  represented,  with  Stainer  and 
Barnby,  a  new  phase  of  English  Church  music 
which  comprehends  the  introduction  of  new 
dramatic  and  melodic  elements  for  which  the 
entire  school  is  probably  indebted  to  M.  Gou- 
nod. 

TOURS,  France,  capital  of  the  department 
of  Indrc-et-Loire,  on  the  left  bank  of  the  Loire, 
at  the  confluence  of  the  Cher,  130  miles  south- 
west of  Paris.  The  principal  entrance  to  the 
city  is  by  a  magnificent  bridge  across  the  Loire, 
1,423  feet  long.  The  banks  of  the  river  are 
enclosed  by  a  quay,  lined  with  handsome  houses 
and  finely-planted  promenades.  Great  part  of 
the  town  is  new  and  many  of  the  streets  are 
spacious  and  elegant;  but  the  older  quarters 
are  inferior.  The  principal  edifice  is  the.  cathe- 
dral. Its  west  front  consists  of  three  lofty- 
flamboyant  portals  surmounted  by  a  window 
of  astonishing  dimensions  and  flanked  by  twro 
domed  towers,  205  feet  high.  The  interior,  of 
the  purest  Gothic,  and  lighted  by  beautifully 
stained  glass,  is  256  feet  in  length  and  85  feet 
in  height.  Two  towers  form  conspicuous  ob- 
jects from  every  part  of  the  town;  one  called 
the  tower  of  Saint  Martin  or  Horloge,  from 
containing  the  principal  clock;  the  other  the 
tower  of  Charlemagne,  because  his  queen,  Luit- 
garde,  was  buried  below  it,  and  both  remark- 
able as  the  only  relics  which  the  Revolution  of 
1793  have  left  of  the  vast  cathedral  of  Saint 
Martin  of  Tours,  after  it  had  flourished  for 
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12  centuries.  The  archicpiscopal  palace  is  re- 
garded as  one  of  the  most  handsome  in  the 
kingdom.  It  is  the  seat  of  a  college,  has  other 
excellent  educational  institutions  and  a  library 
of  175,000  volumes.  The  manufactures  consist 
of  silk  stuffs,  ribbons,  cloth,  serge,  rugs,  chemi- 
cals and  leather,  besides  steel  and  ironworks 
and  pottery,  and  the  trade  is  in  corn,  wine, 
brandy,  dried  fruits,  wax,  hemp,  wool,  etc. 
Tours  early  acquired  considerable  importance 
and  under  the  Romans  was  known  by  trie  name 
of  Cxsarodunum.  It  was  from  the  gates  of 
Tours  that  Charles  Martcl  (q.v.)  drove  back 
the  Moslem  invasion  of  Europe  in  732.  In 
modern  times  it  became  famous  for  its  silk 
manufactures  and  had  so  extended  as  to  have 
a  population  of  80,000.  when  the  revocation  of 
the  Edict  of  Nantes  deprived  it  of  nearly  half 
its  inhabitants  and  almost  all  its  industry  and 
inflicted  a  blow  on  its  prosperity  from  which 
it  has  scarcely  recovered.  During  the  Franco- 
German  War  Tours  was  made  the  seat  of  the 
government  delegation  during  the  siege  of  Paris, 
12  Sept.  1870.  The  delegation  removed  to  Bor- 
deaux on  10  December.  Tours  surrendered  to 
the  Germans  21  Dec.  1870.    Pop.  73,308. 

TOURVILLE,  toor-vcl.  Anne  Hilarion  dc 
Cotentin,  Count  i»k,  French  naval  olhcert 
b.  Tourville,  department  of  I. a  Manche,  24  Nov. 
1642;  d.  Paris,  28  May  1701.  He  entered  the 
navy  in  1660,  became  a  captain  in  1667,  par- 
ticipated in  the  battle  of  Agosta  in  1676,  and  in 
command  of  the  vanguard  at  the  battle  of 
Palermo  in  1677  he  destroyed  12  of  the  enemy's 
ships.  He  was  appointed  lieutenant-general  of 
marine  in  1680,  commanded  several  expeditions 
against  the  North  African  pirates  in  1682-88, 
became  vice-admiral  in  1689  and  in  16(H)  was  in 
command  of  the  fleet  which  supported  James 
II  of  England.  He  defeated  a  Dutch-English 
fleet  off  the  Isle  of  Wight  in  that  year,  but  in 
1602  was  ordered  to  attack  a  superior  fleet  off 
Cape  La  Hogue,  in  order  to  facilitate  the  land- 
ing of  the  Jacobites,  and  was  defeated.  He  was 
created  marshal  of  France  in  1693  and  in  that 
year  he  captured  and  destroyed  a  Dutch-Eng- 
lish fleet  off  Cape  Saint  Vincent.  At  the  out- 
break of  the  War  of  the  Spanish  Succession 
he  was  appointed  commander-in-chief  of  the 
combined  naval  forces  of  France  and  Spain, 
but  died  shortly  after. 

TOUSSAINT,   Anne   Louisa   Geertniida, 

Dutch  novelist:  b.  Alkmaar,  1812;  d.  1886. 
She  lived  at  The  Hague  after  her  marriage  to 
the  architectural  painter,  Jan  Bosboom.  in  1851 
and  became  noted  for  her  novels,  especially  her 
historical  work*.  He  *ITet  hui*  Lauerncssc> 
(1841  :  10th  ed..  1885^  was  transited  into  sev- 
eral langine.cs  and  her  Leicester  trilogy  became 
famous.  II"r  works  were  collected  in  25  vol- 
ume*. Consult  Ten  Brink,  Jan,  'Life  of  Anne 
I.niiUn  Geertniida  Tou^ainl  *  ( Amsterdam 
1886  V 

TOUSSAINT,  ti>o->fm.  Francois  Domin- 
ique, called  I/Otvi  RitRi:L  lnn-ver-tur,  Haitian 
soldier  and  liberator:  It.  1743;  d.  Fort  de  Joiix, 
iuar  IVsutiCjOii.  France,  27  April  1803.  He 
was  a  full-blooded  negro  and  was  born  a  slave. 
When  the  insurrection  of  the  black**  broke 
out  in  17'M  Tou><aini  took  service  in  their 
army,  but  not  till  he  had  as>iMed  his  master 
to  escape.  He  rose  quickly  in  the  army.,  being 
made  in    1795   a   general  of   brigade.     In   this 


position   he   displayed   much    military  as  ven 
as  political  ability  and  rendered  valuable  sen- 
ices  to  the  French  republic  against  the  British 
t re  ops  which   had   been   landed   on   the  island. 
In  1797  the  French  government  made  him  scl- 
eral  of   division   and   subsequently   generaHn- 
chief  of  the  troops  in  Santo  Domingo,  and  * 
such  he   signed   the   convention    with   General 
Maitland  for  the  evacuation  of   the  island  or 
the   British.    He   now   assumed    sovereign  au- 
thority, but  it  was  only  after  a  severe  strqgfk 
against  insurrectionary  movements  that  he  was 
able  firmly  to  establish  his  position.    In  M, 
on  the  submission  of  the  Spanish  forts,  he 
completely    master    of    the    island.     He 


framed  a  constitution  by  which  he  was  ap- 
pointed president  for  life  of  the  republic  of 
Haiti,  with  the  right  to  name  his  successor. 
He  was  simple  and  abstemious  in  his  ova 
habits,  but  affected  great  magnificence  in  his 
surroundings  and  exacted  a  rigorous  court 
etiquette.  His  character  has  been  highly  landed 
by  Wordsworth  in  a  poem  and  by  Wendd 
Phillips,  who  made  him  the  subject  of  one  of 
his  lectures.  He  ruled  with  wisdom  and  jus- 
tice. Recognizing  the  failings  of  most  of  his 
own  race  he  chose  as  his  council  white  an 
with  one  exception.  By  his  vigorous  poven- 
ment  the  commerce  as  well  as  the  agriculture 
of  the  island  began  to  revive.  After  the  Peas 
of  Amiens  Napoleon  sent  a  powerful  expedi- 
tion under  his  brother-in-law,  Led  ere,  to  sub- 
due Toussaint,  who  after  a  struggle  was  forced 
to  surrender  and  on  his  oath  of  fidelity  vat 
permitted  to  retire  to  his  estate.  He  was  after* 
ward  detected  conspiring  against  the  French 
and  being  seized  by  a  somewhat  un worthy 
stratagem,  was  sent  to  France,  where  he  <M 
in  prison.  At  the  time  a  suspicion  of  poisoning 
was  general,  but  there  is  no  evidence  to  sup- 
port it.  Consult  his  'Memoircs*  (1853);  the 
lives  by  Saint-Remy  (1850),  Gragnon-Lacoste 
(1877)  and  Schoclchcr  (1889);  MosselL  <Toos- 
saint  L'Ouverturc,  the  Hero  of  Santo  Do- 
mingo*   (Lockport  1896). 

TOWAKONI,  a  sub-tribe  of  the  Wichita 

of  the  Caddoan  linguistic  stock  of  North  Amer- 
ican Indians,  who  in  1719  were  found  on  the 
Cimarron,  near  its  junction  with  the  Arkansas, 
in  the  present  Creek  Nation,  Indian  Territory. 
Later  they  were  on  the  Brazos  and  Trinity 
rivers  of  Texas  and  in  1822  were  reported  K) 
nu miter  1200.  They  made  their  first  treaty  with 
the  United  States  in  1837.  In  1840  they  were 
said  to  have  numbered  500  and  to  have  resided 
on  the  Pecan  branch  of  the  Colorado  River  of 
Texas,  but  by  1850  their  population  was  re- 
ported at  140  and  their  home  on  the  Upper 
Brazos.  They  are  now  with  the  Wichitas  on  a 
reservation  in  Oklahoma,  where  they 
about  150. 


TOWANDA,  to-wan'da.  Pa, 
county- seat  of  Bradford  County,  on  the 
quehanna  River  and  on  the  Lehigh  Valley 
Railroad,  about  50  miles  north  by  west  of 
Scranton.  It  is  in  an  agricultural  and  stoch- 
raKing  region  and  is  the  commercial  and  in- 
dustrial centre  for  a  large  portion  of  the  country. 
Tlu-  chief  industrial  establishments  are  plamnf- 
mills  furniture  factories,  wagon  and  carriage 
work*,  a  larpc  toy  factory,  a  piano  factor* 
foundries  and  machine  shops.  Tne  water  sup- 
ply coine>  from  springs  16  miles  from  the 
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The  educational  institutions  are  Sus- 
i  Collegiate  Institute  (Presbyterian), 
in  1850,  a  high  school,  public  and  parish 
i  high  school  library  containing  about 
umcs  and  a  college  library.  The  two 
banks  have  a  combined  capital  of  over 

Pop.  5,000. 

rER,  Charlemagne,  American  diplo- 
..  Philadelphia,  17  April  1848.  He  was 
d  at  Harvard  in   1872  and  spent  four 

study  and  travel  in  Europe  and  the 
t  of  which  time  he  was  attache  to  the 
i  legation  at  Madrid  under  Daniel  E. 
Minister  to  Spain.  After  his  return  he 
litted   to  the  bar  in  1878  and  in   1882 

to  Duluth,  Minn.,  where  he  was  con- 
ith  large  railroad  and  mining  interests, 
he  settled  in  Philadelphia  and  in  1891 
led  active  business  affairs  and  gave 
tion  to  historical  studies.    He  became 

of  the  department  of  archaeology  and 
logy  at  the  University  of  Pennsyl- 
i  1897  he  was  appointed  United  States 

to  Austria-Hungary;  during  1899-1902 
Embassador  to  Russia,  and  in  the  latter 
ame  Ambassador  to  Germany,  retiring 

He  published  a  ( Catalogue  of  a  Col- 
>f  American  Colonial  La\vs)  (1890) ; 
arquis  dc  Lafayette  in  the  American 
Dn}  (1895) ;  <  Essays  Political  and  His- 
(1914). 

rER,  Zealous  Bates,  American  soldier: 
set,  Mass.,   12  Jan.   1819;  d.  there,  21 
900.    He  was   graduated    from   West 
1841  and  was  appointed  second  lieu- 
f   engineers   the   same  year.    He  was 
I  in   the  construction  of   the  defenses 
)ton  Roads  in  1843-46  and  served  with 
•n    in    the    Mexican    War.     Promoted 
l  August   1861,  he   fought  in  the  first 
Bull  Run  and  for  bravery  in  the  scc- 
le  of  Bull  Run  was  brevetted  major- 
He  became  lieutenant-colonel  in  1865 
»nel  in   1874,  and  was  retired  in   1883. 

fER,  in  architecture,  a  structure  more 
ofty,  of  varied  form  or  plan,  whether 
alone  or  forming  a  part  of  a  church, 
other  building,  but  essentially  high  as 
its  surroundings.  In  ancient  times 
vrere  erected  as  memorials  to  the  dead, 
oses  of  defense  and  as  religious  monu- 
Mediaeval  castles  usually  had  one  or 
^ers,  serving  for  observation  and  also 
o  the  sightliness  of  the  structure.  The 
f  ancient  fortifications  usually  bore 
it  intervals  for  commanding  the  vicin- 
n  which  defenders  might  more  easily 
tows  at  besiegers.  When  a  tower  is 
g  and  slender  it  is  termed  a  spire,  as 
r  churches.  Numerous  little  towers  on 
urc  are  named  turrets.  In  old  stone 
is,  as  the  Tower  of  London,  the  towers 
:  to  be  circular.  As  Gothic  architecture 
d,  square  and  rectangular  towers  were 
mmon.  In  Oriental  architecture  there 
dency  to  finish  a  tower  with  a  dome, 
zrn  structures  towers  are  mainly  for 
t  and  are  located  at  one  or  all  the 
ners  of  a  building,  or  centrally.  Among 
re  included  the  mosques  of  the  Moham- 
the  lofty  bell  towers  common  in  Rus- 
ent  lighthouses  along  the  seacoasts  and 


the  round  towers  (q.v.)  of  India,  Ireland  and 
other  countries.  The  tower  bastion  of  mediae- 
val castles  contained  rooms  and  cells.  (See 
Bastion).  Water  towers  are  similar  to  stand 
pipes  (q.v.).  See  Gable  for  a  description  of 
gabled  towers;  also  Campanile;  Eiffel  Tower; 
Pisa;  Monuments;  Pagoda;  Tope. 

TOWER,  Round,  a  building  peculiar  to 
early  Christian  architecture,  of  slender  form 
and  usually  bearing  a  conical  roof.  Windows 
are  few  in  number  and  generally  small.  The 
type  is  common  to  Ireland,  and  in  addition  to 
the  Irish  bee-hive  huts  forms  its  only  distinc- 
tive contribution  to  architecture  (see  Ireland, 
Architecture).  More  than  100  exist  in  Ire- 
land. A  few  examples  are  to  be  found  in 
Great  Britain  and  on  the  Continent,  point- 
ing to  the  time  of  the  invasion  of  the  Irish 
missionaries.  The  smallncss  of  the  windows 
seems  to  make  it  improbable  that  the  towers 
were  used  for  bells  and  rather  points  to  their 
employment  for  defensive  purposes.  The  name 
is  given  to  remains  of  structures  of  American 
Indians  of  the  Pueblo  type.  They  are  found 
standing  in  isolation  or  in  connection  with 
walls  of  rectangular  form.  They  are  built  of 
roughly-dressed  stone  and  some  are  interesting 
structurally  for  their  two  or  three  concentric 
walls,  with  the  two  outer  ones  connected  by 
transverse  walls  on  radial  lines.  See  Irish 
Arch^ological  Remains  ;  Irish  Art. 

TOWER  BRIDGE,  London.  See  Bridge  ; 
paragraph  Movable  Bridges;  also  London. 

TOWER  CLOCKS.    See  Clocks. 

TOWER  OF  LONDON.    See  London. 

TOWER  MUSIC.    See  Chimes. 

TOWER  OF  SILENCE.  This  name  is 
applied  to  structures  built  by  the  Parsees  for 
the  disposal  of  their  dead.  They  are  towers  — 
called  dakhmas  —  about  40  feet  high  and  with 
large  diameter.  Somewhat  below  the  top  of 
the  wall  is  built  a  floor  of  iron  grating  and 
upon  this  the  bodies  of  the  dead  are  placed  until 
by  exposure  to  the  elements  and  to  birds  of 
prey  the  flesh  is  entirely  removed  from  the 
bones  and  they  have  fallen  into  a  pit  below. 
There  are  evidences  that  they  were  carefully 
chained.  One  of  these  atowers  of  silence*  stands 
in  the  neighborhood  of  Bombay,  India.  It  is 
believed  that  their  primary  purpose  was  sani- 
tary, to  prevent  contamination  of  local  soil 
ana  water. 

TOWER  OF  THE  WINDS.  See  Athens. 

TOWHEE  BUNTING,  a 'large,  black, 
white  and  chestnut  bunting  of  the  American 
genus  Pipilo,  several  species  of  which  occur  in 
the  United  States.  Several  are  confined  to  the 
southwest,  but  one  species,  the  chewink,  or 
ground-robin  (P.  cry thro pthalmus)  is  numerous 
in  summer  throughout  the  whole  of  the  eastern 
half  of  the  country,  and  its  sharp,  metallic  call 
is  familiar  to  every  countryman.  In  spring  the 
male  has  a  delightful  song,  but  one  not  fre- 
quently heard  The  nest  of  the  towhee  is  made 
upon  the  ground  in  the  woods,  where  the  birds 
spend  most  of  their  time,  scratching  vigorously 
among  the  leaves  for  their  food,  and  its  five 
red-spotted  eggs  are  cleverly  concealed  by  a 
domed  canopy  of  twigs  and  leaves.  Consult 
Wilson,  Audubon  and  other  writers  on  Ameri- 
can birds. 
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TOWN,  Ithiel,  American  architect:  b. 
Thompson,  Conn.,  1784;  d.  New  Haven,  Conn., 
13  June  1844.  With  Alexander  J.  Davis  he 
designed  the  old  Capitol  (since  razed)  at  New 
Haven,  the  city  hall  at  Hartford  and  the  State 
capitols  at  Indiana  and  North  Carolina.  Town 
also  designed  churches  at  Hartford  and  New 
Haven  and  a  bridge  at  Richmond,  Va.,  over 
the  James  River.  He  is  the  author  of  a  number 
of  books  on  architectural  and  other  subjects. 
His  large  library  went  in  part  to  Yale  College. 
He  was  one  of  the  original  members  of  the 
Academy  of   Design. 

TOWN  GOVERNMENT.  Sec  Municipal 
Government;  Town  and  Town  Meetings. 

TOWN  AND  TOWN  MEETINGS.    In 

its  broadest  meaning  the  word  town  denotes 
simply  a  collection  of  houses  without  regard  to 
the  size  of  the  collection  and  without  regard  to 
the  form  of  its  political  organization.  In  this 
sense  a  hamlet  without  any  governmental 
powers  at  all  of  its  own  may  be  referred  to 
as  a  town  and  likewise  a  great  municipality 
like  Xew  York  or  London  may  be  thus  desig- 
nated. In  some  of  the  Southern  and  Western 
States  "town"  is  the  legal  designation  of  a 
municipal  corporation  whose  powers  arc  greater 
than  those  of  a  village  and  smaller  than  those 
of  a  city.  In  the  New  England  States,  while 
the  word  town  is  often  used  in  a  loose  or  broad 
sense,  more  frequently  a  town  denotes  a  minor 
civil  division  (elsewhere  called  township)  which 
is  sometimes  wholly  rural,  sometimes  wholly 
urban  and  sometimes  partly  rural  and  partly 
urban.  An  advertised  meeting  of  the  voters  of 
a  New  England  town  summoned  for  the  con- 
sideration of  local  business  is  called  a  town 
meeting. 

The  Filgrim  Fathers  who  settled  at  Ply- 
mouth ( 1020)  and  the  Puritans  who  settled 
(162K-30)  at  Salem  and  Boston  began  at  once 
to  develop  a  system  of  local  government.  They 
settled  in  compact  communities  and  gave  the 
name  town  to  the  thickly  inhabited  portion  of  a 
grant  or  purchase.  The  organization  of  the 
town  was  accomplished  through  the  agency  of  a 
town  meeting.  The  early  settlers  of  New  Eng- 
land were  equals  in  social  rank;  their  average 
of  intelligence  was  high;  they  were  nearly 
equal  in  worldly  possessions.  Respecting  mat- 
ters of  government,  they  were  intensely  dem- 
ocratic and  at  the  same  time  intensely  theo- 
cratic. They  believed  that  the  state  should  be 
a  "city  of  (Jod"  and  that  authority  in  spiritual 
and  temporal  matters  should  flow  from  a  com- 
mon source  Accordingly  (heir  town  meetings 
wire  religious  assemblages  acting  as  pure 
democracies,  except  in  Rhode  Island,  where  the 
civil  authority  did  not  interfere  in  matters  of 
conscience.  The  meetings  in  colonies  where  the 
theocratic  principle  prevailed  were  usually  held 
in  a  church,  ami  all  the  male  church  members 
of  :he  town  who  were  of  legal  age  could  at- 
tend and  take  part  in  the  discussions  and  vote 
iip"ii  any  question  that  might  arise.  The  town 
\\a>  incorporated  and  its  boundaries  were  de- 
fused by  the  colonial  legislature.  It  was  then 
le?"'.  tit  govern  itself  pretty  much  in  its  own 
v.  ay.  providing,  of  course,  it  did  nothing  con- 
".i'\  !■■  the  laws  nf  the  colony.  At  first,  while 
l"i;i!  j.'ViTiumnt  was  getting  under  way,  town 
iviM!:ng-  wi-ri-  called  every  month  or  two.  In 
Ii«  >toii  in  \<\}$  10  general  town  meetings  were 


held.     The  people  soon    found,  however. 
they  could  not   give   so  much    time  :o 
affairs  and  it  was  not  long  before  it  bec&u 
custom  to  summon  the  town  mectinc  but 
in  the  year,  provision  being  made  for  * 
special   meetings  when   there   was   need,     i 
town  meetings  elected  such  officers  as  wen 
quired   for  the  management   of   local  ba 
and  made  such  by-laws   (town   laws)   as 
mended  themselves  to  the  judgment  of 
munity.    For  the  management  of  the  an«m 
the    town    during   the    interval    between 
meetings  a  board  of  townsmen,   usual  I  v 
selectmen,  was  elected.    The  number  of  So 
men  in  the  earlier  towns  ranged  from  3  to 
These  officers  administered  the  finances  of 
town,  appointed  sundry  subordinate  officials, 
out  contracts  for  public  work  and  exercised  i 
powers  as  were  necessary  to  secure  and 
tain   the  peace,  safety,  comfort   and  re 
conformity  of  the  people.     As  stewards  «. 
people  they  gave  to  the  town   meeting  an 
count  of  their  stewardship  in   the  form  of 
annual   report.     A   town   clerk,    who  acted 
secretary'  of  the  meeting  and   who  served 
the  recording  officer  of  the  town,  and  a  c 
stable,   whose   duties,    broadly    speak         m 
those  of  a  peace  officer,   were   alwa>  > 
The  selectmen,  the  clerk  and  the  constal       ■ 
the  constitutive  officers;  no  town  was  »• 
them.    Among  other  officers  elected  in  the 
town  meetings  may  be  mentioned  the  ti 
man,  a  kind  of  Sunday  constable,  who  saw  i 
the  people  came  to  church   and   with   fox- 
wand  kept  them  awake  during  the  sermon: 
fence- viewer,   who   supervised    the   erection 
boundary  fences  between  adjoining  owners: 
hog- reeve,  who  saw  that  rings  were  kept  hi 
noses  of    swine    running   at    large:    the 
driver,   who    impounded    stray    cattle.     I 
scntatives  to  the  colonial  legislature  were 
elected  in  town  meeting.    Resides  electing 
officers,  the  town  meeting  acted  as  a  leei«**t 
for  all  matters  of  local  concern.     It  levied 
town  taxes;   it  passed  by-laws   relating 
use  of  common   fields  and   pastures:   h 
assignments   of    lands   to    individuals;   it  ■ 
vided  for  the  management  and  support  of 
schools.      In    all    New    England    colonies 
Rhode   Island  it   regulated  and   controlled 
affairs  connected   with   the  church,   subiect 
the  superior  authority  of   the  colonial 
ture.    No  detail  of  the  civil  or  religious  uk 
the  community  was  too  small  for  the  a     it 
of  the  town  meeting.     It  prescribed  the 
ner  in  which  the  schoolmaster  should 
rod;  it  directed  the  arrangement  of  sea^ 
church;   it    specified   the   hour   of   the 
which  the  woodman  should  begin  to  wiw 
axe. 

Such   was    the   early    New    England 
meeting.    Its  origin  is  traced  by  some 
of  political  science  to  the  Anglo-Saxon 
and   to   the  still   earlier  Teutonic   mar*.     . 
early    New    England    town    certainly    1 
strong  resemblance  to  the  ancient  type  o# 
tonic  local  government.    The  name  town 
remind*   us   of   the   Saxon   tun    (Old  G 
y.un.  .i  hedge)  :  the  selectman  reminds  us«n 
Saxon  firrcfa.  headman  (he  was  actnaltr 
"headman"  in  Rhode  Island)  ;  the  town 
was,  in  many  particulars,  a  counterpai*  %» 
Saxon  Tun  moot.    There  is  no  evidence. 
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t  the  New  England  settlers  consciously 
any  existing  or  pre-existing  type  of 
fernment  when  they  developed  their 
tern.  They  brought  to  their  task  Eng- 
tical  instincts  and  English  traditions 
led  themselves  of  English  experience, 
own  as  an  institution,  both  in  its  or- 
n  and  in  its  functions,  was  an  out- 
)f  the  peculiar  social,  economic  and 
conditions  which  prevailed  in  New 
during  the  first  years  of  the  colonial 

own  meeting  system  described  above 
)eginnings  in  the  settlements  of  Ply- 
alem  and  Boston  and  was  adopted  by 
oots  of  these  parent  towns.  When- 
population  of  a  grant  or  purchase  be- 
icicntly  large  to  support  a  church  and 
local  government  it  was  incorporated 
:entral  legislative  body  and  a  town 
vas  called.  Thus  the  town  system  grew 
England  grew,  and  was  soon  deeply 
i  the  affections  of  the  people.     It  re- 

a  society  that  was  as  purely  demo- 
any  the  world  had  ever  seen.  During 
ial  period  the  town  was  the  distinguish- 
re  of  New  England  life,  and  when  the 
»n  came  the  little  democracies  proved 
yerful  aids  in  the  cause  of  liberty.  In 
meeting  it  could  easily  be  learned  who 
al  and  who  were  not.  Through  the 
t  the  town  organization  military  stores 
ired  and  the  famous  minutemen  (q.v.) 
anized.  The  resolutions  of  numerous 
ctings  voiced  in  the  plainest  manner 
the    sentiment    for    independence   and 

precursors  of  the  Declaration  itself. 
r  influence  in  great  public  affairs  con- 
fter  the  Revolution.  (<How  power- 
id  Thomas  Jefferson,  fldid  we  feel  the 
f  this  organization  [the  town]  in  the 
le  Embargo  (q.v.).  I  felt  the  founda- 
government  shaken  under  my  feet  by 

England  townships.  There  was  not 
dual  in  their  States  whose  body  was 
wn  with  all  its  momentum  into  action, 
High  the  whole  of  the  other  States 
vn  to  be  in  favor  of  the  measure,  yet 
lization  of  this  selfish  community  en- 
to   overrule   the   Union.9      In  another 

great   Democrat  says:     C(They   [New 

towns]  have  proved  themselves  the 
vention    ever   devised    by    the   wit   of 

the   perfect    exercise   of   self-govern- 

for  its  preservation.® 
essential  characteristics  town  govern- 
^Jew  England  has  not  changed  greatly 

days  of  the  early  settlers,  except  in 
►us  feature ;  that  feature  entirely  dis- 
in  the  early  part  of  the  19th  century, 

separation  of  Church  and  State  was 
Details  in  the  organization  and  in 
rs  of  the  town  differ  in  the  different 
;land  States,  yet  the  outlines  of  town 
nt  in  all  these  States  are  practically 
and  arc  as  follows:  The  State  legis- 
fines  the  boundaries  of  the  town,  in- 
5  it,  and  confers  powers  upon  it.  As 
ition,  the  town  can  sue  and  be  sued, 
acquire    and   hold    real    property.      A 

be  divided  by  the  legislature  into  two 
owns  or  can  be  united  with  and  made 

another  town.     The  public  affairs  of 

are    transacted    in    a    town   meeting 


which  meets  annually,  and  also  assembles  in 
special  meetings  which  may  be  called  from  time 
to  time.  The  meeting  is  held  in  the  town  hall 
or  in  some  other  hall  sufficiently  large  to  ac- 
commodate the  mass  of  voters.  When  the 
people  have  assembled,  the  town  clerk  calls  them 
to  order  and  states  the  purposes  for  which  the 
meeting  is  called.  A  moderator  (presiding 
officer)  is  then  chosen  and  business  proceeds 
according  to  parliamentary  rules.  All  questions 
are  decided  by  a  majority  vote  of  the  legally 
qualified  voters  in  attendance.  Usually  citizens 
who  are  qualified  to  vote  for  a  governor  and 
for  members  of  the  State  legislature  are  also 
qualified  to  vote  in  town  meeting.  Here  is 
democracy  in  its  purest  form.  Young  and  old, 
rich  and  poor,  the  obscure  and  the  prominent, 
are  present,  and  every  citizen  may  not  only 
vote,  but,  if  he  chooses  to  do  so,  may  also  bring 
the  full  force  of  his  character  and  influence  to 
bear  upon  the  deliberations  of  the  meetings. 
Routine  business  is  quickly  disposed  of,  but 
those  matters  which  happen  to  be  the  subject  of 
contention  are  generally  discussed  fully  and 
freely.  The  right  to  vote  on  local  taxation  and 
appropriations  is  in  some  States  reserved  to 
taxpayers.  The  finances  of  the  town  are 
watched  keenly,  and  if  there  has  been  misman- 
agement or  extravagance  during  the  past  year 
there  is  sure  to  be  a  merciless  exposure  in  the 
town  meeting.  If  improvements  are  needed  or 
if  the  town  is  lagging  behind  its  neighbors  in 
progressiveness,  the  discussion  in  the'folkmoot 
is  likely  to  be  directed  toward  a  remedy.  At 
annual  town  meetings  the  following  things  are 
done:  (1)  The  rate  of  taxation  for  the  com- 
ing year  is  fixed.  Money  is  appropriated  for 
the  schools,  for  the  care  of  the  roads,  for  the 
support  of  the  poor,  for  the  salaries  of  officers 
and  for  other  necessary  expenses.  Sometimes 
the  schools  are  managed  by  school  districts. 
When  this  is  the  case  each  district  elects  its 
own  officers  and  sometimes  also  makes  its  own 
levy,  but  the  town  meeting  or  town  council 
elects  the  school  superintendent.  (2)  By-laws 
are  passed.  These  may  relate  to  such  matters 
as  infectious  diseases,  locations  of  sidewalks 
and  curbstones,  the  erection  of  buildings,  the 
regulation  of  the  speed  of  vehicles.  Many 
things  which  in  other  places  are  done  by  a  body 
of  chosen  representatives  are  done  in  town 
meeting  by  the  people  themselves  acting  as 
legislators.  (3)  Town  officers  are  elected.  At 
the  head  of  these  stand  the  selectmen,  or 
councilmen,  three  or  five  or  seven  in  number. 
These  are  the  executive  officers  of  the  town. 
They  supervise  the  construction  of  roads,  grant 
licenses,  care  for  the  poor,  abate  nuisances, 
check  the  spread  of  contagious  diseases,  listen 
to  the  complaints  of  those  who  have  grievances 
of  a  public  nature,  select  jurymen,  canvass  the 
voting  list,  look  after  the  paupers  and  represent 
the  town  in  court  when  it  is  sued.  When  a 
specified  number  of  voters  sign  a  call  for  a 
special  town  meeting  it  is  the  duty  of  the  select- 
men to  place  on  the  town  post  a  warrant  which 
calls  the  meeting  and  states  the  purposes  for 
which  it  is  called.  After  the  selectmen,  the 
town  clerk  is  next  in  importance  and  usefulness. 
This  officer  calls  the  town  meetings  to  order 
and  keeps  a  record  of  its  proceedings.  In  ad- 
dition, he  usually  keeps  a  record  of  the  births, 
marriages  and  deaths  and  grants  certificates  of 
marriages  and  the  real  estate  records  ol  the 
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town.  Town  assessors  make  out  a  list  of  the 
taxpayers  of  the  town  and  place  an  estimate 
upon  the  value  of  their  property.  Sometimes 
the  selectmen  themselves  act  as  assssors.  In 
addition  to  the  officers  mentioned  the  town 
meeting  usually  elects  tax  collectors,  a  town 
treasurer,  town  solicitor,  overseers  of  the  poor, 
a  school  committee,  trustees  of  the  town  library, 
constables  (peace  officers),  surveyors  of  high- 
ways, fence-viewers,  milk  inspectors  and  field- 
drivers,  or  it  refers  the  election  of  these  offi- 
cials to  the  town  council.  All  town  officers 
have  a  tenure  of  one  year.  The  list  of  officers 
which  has  been  given  is  not  complete,  yet  it  is 
long  enough  to  show  that  in  every  New  Eng- 
land community  a  great  many  people  must  take 
a  part  in  public  affairs.  Undoubtedly  it  is  this 
general  participation  in  the  business  of  govern- 
ment that  makes  the  people  of  this  part  of  our 
Union  such  a  wide-awake  and  progressive  body 
of  citizens. 

In  all  the  New  England  States  (Massachu- 
setts excepted)  the  town  is  the  unit  for  rep- 
resentation in  at  least  the  lower  branches  of 
the  State  legislature.  Government  in  New 
England  is,  therefore,  by  towns  rather  than 
by  counties,  as  in  other  States.  The  town  has 
so  many  functions  and  absorbs  so  much  local 
business  that  little  is  left  for  the  county  to  do. 
Indeed  the  county  in  New  England  exists  prin- 
cipally for  judicial  purposes;  in  Rhode  Island 
it  exists  solelv  for  judicial  purposes.  As  it  is 
to-day  so  it  has  always  been :  throughout  the 
whole  period  of  her  history  the  focus  of  New 
England  life  has  been  the  town.  "Towns,* 
says  Joel  Parke,  "have  been  the  arterial  system 
of  New  England  through  which  has  circulated 
the  life-blood  which  has  invigorated,  sustained 
and  strengthened  her,  making  her  expand  in 
her  religious,  social,  educational,  benevolent  and 
political  institutions."  The  people  cling  tena- 
ciously to  their  town  system.  Boston  did  not 
change  from  town  to  city  government  until 
1820  when,  with  a  voting  population  of  7,000, 
she  found  that  the  town  meeting  could  no  longer 
act  as  a  deliberative  body.  Yet  the  conditions 
of  population  in  recent  years  sometimes  make 
it  extremely  difficult  to  administer  local  gov- 
ernment on  the  town  plan.  People  are  mov- 
ing from  the  country  to  the  city,  depleting 
some  towns  and  making  others  too  large  to 
meet  in  mass.  Towns  in  New  England  vary  in 
population  from  less  than  100  souls  to  20,000. 
As  a  matter  of  experience  local  government  in 
New  England  is  changing  with  the  new  con- 
ditions. So  long  as  the  population  of  a  place 
remains  below  10,000  (the  population  of 
Aristotle's  ideal  citv)  town  government  is 
usually  economical,  efficient  and  pure,  but  when 
the  population  greatly  exceeds  that  number  the 
interest  of  the  citizens  in  local  matters  begins 
to  flag,  the  town  meeting  becomes  unmanage- 
able and  the  town  government  is  in  danger  of 
falling  into  unworthy  hands.  The  remedy  is 
municipal  incorporation.  The  thickly  inhabited 
part  i if  the  town  secures  a  charter  and  becomes 
a  borough  or  village  or  city  and  the  people  sur- 
render a  part  of  the  public  business  to  chosen 
agents.  This  change,  however,  usually  docs 
not  extinguish  town  government  within  the 
boundaries  of  the  new  municipalitv,  although 
it  does  take  from  it  many  of  its  tormer  powers. 

While  town  government  in  its  pure  form 
is  found  only  in  New  England,  modifications  of 


it  appear  in  those  Western  States  i 
lation   contains   a   strong   admixtuic  «#■ 
England   emigrants,   notably    in    Mid 
linois,    Wisconsin,    Minnesota    and    N 
Each  of  these  States  has  provided  by  ■» 
a  system  of  local  government  which 
more  or  less  closely  the  New  England 
In    Michigan,    for   example,    the    voter*  % 
township,  after   they  have   elected 
officers,  meet  in  the  afternoon  in  ma»»  >«« 
transaction  of  certain  local  business.     At 
meeting  they  may  regulate  the  keepi       «M 
of  gunpowder,  the  licensing  of  dok-, 
cination  of  the  inhabitants;  they  i        o 
purchase  of  books  for  the  town  uu< 
may  under  certain  restrictions,  and  in 
tain  limits,  order  the  raising  of  money  w  t 
tion.     In   Illinois,  in  those  towns  wh 
adopted  the  township  system,  there  is  a 
meeting  of  the  voters  after  the  to* 
cials  have  been  elected.    Here  we  have 
at  least  of  the  town  meeting,  bat  it  « 
appear  that  the  spirit  of  the  New  Eng      « 
vivifies    these    western    meetings.        kAi 
government  in  the  West  has  always  been 
continues  to  be  essentialhr  representative. 
New   England   town   meeting   may        t 
day,  sometimes  for  two  days,  and  ] 
tendance  for  so  long  a  time  mean*  w 
iencc  and  money  loss.    Representative 
ment,    on    the   other   hand,    requires   — 
sacrifice.    Because  town  government  i 
much  of   the  citizen's  time   and  boiuoa 
with  such  great  responsibility,  it  has  1 
trcmely  difficult  to  transplant  it.    The  «=. 
of  the  town  meeting  has  undoubtedly  hau  ■ 
influence  upon  the  course  of  local  gore 
in  all  parts  of  the  Union,  but  it  cannot 
that  town   government,   either  in   spirit  - 
form,  is  vigorous  in  any  State  outside  of 
England. 

Bibliography. —  Howard,    'Local    C 
tional  History  of  the  United  States';  .■ 
'Germanic  Origin  of  New   England  Tt« 
Johnson,    'The    Genesis    of    a    New   1 
State* ;  Parker^  'Origin,  Organization  < — 
fluence  of  the  Town  of  New  England9 : 
'I-ocal     Government     in     Michigan 
Northwest*;     Shaw,     'Local     Gove 
Illinois*;    Fiske,    'American    Politic*! 
Rryce,    'American   Commonwealth  *    (1 
Hosmer,  'Life  of  Samuel  Adams'   (ch.  i 
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Author  ' First  Lessons  *m  %. 

TOWNS,     Henry     Robinson,     . 
manufacturer:    b.    Philadelphia,    Pa., 
1844.    He  attended  the  University  of  r 
vania  hut  left  school  to  become  a  dra 
the  Port  Richmond  Iron  Works.     lb 
was  placed  in  charge  of  government  w 
the  shops  and  later,  in  1864,  was  in 
building  the  engines  for  monitors  aim 
important  work  until  the  close  of         i 
the  course  of  time  he  took  a  speo«i 
physics  at  the  Sorbonne,  Paris,  and  ib 
became  associated  with  Linus  Yale  in 
his  famous  locks,  and  after  the  latter* 
was   president   of   the  corporatior   "■ 
Later  he  became  chairman  of  the 
serve  Bank  of  New  York  and  was  • 
with  other  business  interests.    He  is 
of   'Townc  on  Cranes*   (1883)   ; 
technical  papers. 
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TOWNE  SCIENTIFIC  SCHOOL,  a  de- 
partment of  the  University  of  Pennsylvania. 
See  Pennsylvania,  University  of. 

TOWNELEY,  Charles,  English  art  collec- 
tor: b.  Burnley,  Lancashire,  1737;  d.  Lon- 
don, 1805.  He  was  educated  at  Douai  College 
and  began  collecting  art  objects  abroad  in  1768. 
He  made  frequent  trips  abroad  for  the  pur- 
pose and  in  1791  was  made  a  trustee  of  the 
British  Museum.  His  collection  of  marbles, 
known  as  ttThe  Towneley  Marbles,®  together 
with  his  statuary,  medals  and  other  gems  of 
ancient  art,  was  bought  by  the  museum  after 
his  death.  Consult  Ellis,  (The  Towneley  Gal- 
lery *  (London  1846). 

TOWNELEY  MARBLES,  a  notable  col- 
lection of  Greek  and  Roman  sculpture,  forming 
a  portion  of  the  gallery  of  antiquities  in  the 
British  Museum ;  so  named  after  Charles 
Towneley,  by  whom  the  collection  was  made. 

TOWNSEND,  Charles  Elroy,  American 
politician:  b.  Concord,  Mich.,  15  Aug.  1856.  He 
was  educated  at  the  Jackson  High  School  and 
at  the  University  of  Michigan,  and  was  ad- 
mitted to  the  bar  in  1895.  He  was  a  delegate  to 
the  Republican  National  Convention  in  1888  and 
served  on  the  State  Central  Committee  (1898- 
1902).  In  1903-11  he  was  elected  a  member  of 
Congress  from  the  second  Michigan  district, 
and  on  18  Jan.  1911  was  chosen  United  States 
Senator. 

TOWNSEND,  Charles  Haskins,  American 
zoologist:  b.  Parnassus,  Pa.,  29  Sept.  1859.  He 
was  educated  at  public  and  private  schools  and 
became  assistant  United  States  Fish  Commis- 
sioner in  charge  of  salmon  propagation  in  Cali- 
fornia in  1883.  He  remained  in  the  govern- 
ment service  in  various  positions  until  1902, 
when  he  was  made  director  of  the  New  York 
Aquarium,  a  position  which  he  still  holds.  He 
is  author  of  numerous  monographs  relating  to 
fisheries,  fish  culture,  etc. 

TOWNSEND,  Edward  David,  American 
soldier:  b.  Boston,  Mass.,  22  Aug.  1817;  d. 
Washington,  D.  C,  11  May  1903.  He  was 
graduated  from  West  Point  in  1837,  served  in 
Florida  1837-38  and  on  the  Canadian  frontier  in 
1838-41 ;  was  promoted  captain  in  1848  and 
colonel  in  1861.  In  the  year  last  named  he  was 
made  chief  of  staff  to  Lieut.-Gen.  Winfield 
Scott.  In  March  1865  he  was  brevetted  major- 
general  United  States  army,  and  was  placed  on 
the  retired  list  in  1880.  He  published  Cate- 
chism of  the  Bible  — The  Pentateuch>  (1859); 
Catechism  of  the  Bible  —  Judges  and  Kings* 
(1862);  ( Anecdotes  of  the  Civil  War  in  the 
United  States  >  (1884). 

TOWNSEND,  Edward  Waterman,  Amer- 
ican author :  b.  Cleveland,  Ohio,  10  Feb.  1855. 
He  was  for  some  years  on  the  staff  of  the  New 
York  Sun  and  in  1895  became  widely  known  by 
his  (Chimmie  Fadden  and  Major  Max,*  in 
which  a  typical  New  York  boy  of  the  rougher 
class  is  depicted.  Later  works  include  (Chim- 
mie  Fadden  Explains,  Major  Max  Expounds* 
(1895)  ;  (A  Daughter  of  the  Tenements* 
(1896);  <Lees  and  Leaven>  (1903);  (Reuben 
Larkmead>  (1905);  <Our  Constitution*  (1906); 
<Beaver  Creek  Farm*  (1907);  <The  Climbing 
Courvatells*   (1909). 

TOWNSEND,   George  Alfred,  American 

journalist :  b.  Georgetown,  Del.,  30  Jan.  1841 ; 


d.  15  April  1914.  He  was  graduated  at  the 
Philadelphia  High  School  in  1860  and  entered 
journalism.  He  was  special  war  correspondent 
of  the  New  York  Herald  and  World  in  1861- 
65,  afterward  engaged  as  a  lecturer,  and  in  1866- 
67  he  was  in  Europe  as  special  correspondent 
in  the  Austro-Prussian  War  and  later  at  the 
Paris  Exposition.  For  many  years  after  1868 
he  was  an  editorial  writer  and  correspondent 
on  the  staff  of  the  Chicago  Tribune,  and  his 
contributions  to  the  press,  under  the  penname 
aGath,**  have  been  widely  read.  His  publica- 
tions include  ( Campaigns  of  a  Non-Combatant* 
(1865)  ;  (The  Real  Life  of  Abraham  Lincoln* 
(1867);  ( Washington  Outside  and  Inside' 
(1871);  <Tales  of  the  Chesapeake*  (1880); 
<The  Entailed  Hat*  (1884);  President  Crom- 
well* (1885);  <Mrs.  Reynolds  and  Hamilton* 
(1890);  'Columbus  in  Love*  (1892);  (Poems 
of  Men  and  Events*  (1899);  'Poems  of  the 
Delaware  Peninsula,*  etc 

TOWNSEND,  Lawrence,  American  diplo- 
mat: b.  Philadelphia,  13  Aug.  1860.  He  was 
educated  at  the  University  of  Pennsylvania  and 
spent  some  six  years  in  Europe  in  the  study  of 
international  law  and  the  history  of  diplomacy. 
He  was  first  secretary  of  the  American  legation 
at  Vienna  1893-97,  Minister  to  Portugal  1897- 
99  and  Minister  to  Belgium,  1899-1905. 

TOWNSEND,  Luther  Tracy,  American 
Methodist  clergyman:  b.  Orono,  Me.,  27  Sept 
1838.  He  was  graduated  from  Dartmouth  in 
1859  and  from  Andover  Theological  Seminary 
in  1862,  served  in  the  Federal  army  during  a 
portion  of  the  Civil  War,  and  in  1864  entered 
the  Methodist  ministry.  He  was  professor  of 
Hebrew  in  Boston  University  1868-70  and  of 
practical  theology  there  1872-93.  He  has  since 
been  professor  emeritus.  He  has  published 
among  many  other  works  c  Credo*  (1869); 
< Bible  Theology  and  Modern  Thought*  (1883)  ; 
'Evolution  of  Creation*  (1899)  ;  <  God's  Good- 
ness and  Severity*  (1903)  ;  (God  and  the  Na- 
tion* (1905);  ( Doctrine  of  the  Trinity*  (1910); 
<Bible  Studies*  (1913)  ;  <God  and  War*  (1915)  ; 
<Hell  Is  No  Myth*   (1917). 

TOWNSEND,  Thomas  Seaman,  American 
compiler:  b.  New  York  City,  27  Aug.  1829;  d. 
there,  1908.  He  was  given  a  classical  educa- 
tion but  devoted  himself  to  commercial  life. 
His  renown  rests  chiefly  on  a  compilation  of 
newspaper  clippings  relating  to  the  Civil  War 
which  fills  125  large  volumes  and  forms  a  mine 
of  information  for  the  historian  of  the  times 
from  1860  to  1901.  The  collection  is  in  Colum- 
bia University  Library  and  is  entitled  the 
<Townsend  Library  of  National,  State  and  In- 
dividual Civil  War  Records.*  He  also  lec- 
tured and  gave  addresses  on  the  War  of  the 
Rebellion. 

TOWNSHEND,  town'zend,  Charles,  2d 
Viscount,  English  statesman :  b.  Rainham,  Nor- 
folk, 10  March  1674;  d.  there,  21  June  1738. 
On  the  death  of  his  father,  the  first  viscount,- 
in  1687,  he  succeeded  to  the  peerage  and  took 
his  seat  as  a  Whig  in  the  House  of  Lords, 
1695.  He  was  one  of  the  commissioners  for 
arranging  the  Scotch  Union  (1706),  was  joint 
plenipotentiary  with  Marlborough  in  the  confer- 
ence at  Gertruydenburg  (1709),  and  as  Ambas- 
sador to  the  States-General  signed  the  Barrier 
Treaty  at  The  Hague,  29  Oct  1709.    He  was 
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censured  by  the  House  of  Commons  for  this 
action  and  declared  an  enemy  of  the  queen  and 
kingdom.  He  accordingly  entered  into  corre- 
spondence with  the  elector  of  Hanover,  who,  on 
his  accession  as  George  I,  appointed  Town- 
shend  Secretary  of  State,  1714.  In  1717  he  was 
made  lord-lieutenant  of  Ireland;  was  again 
Secretary  of  State  from  1721  to  1730,  when  he 
retired  by  reason  of  disputes  with  his  broth- 
in-Iaw  and  eolkague,  Sir  Robert  Walpole. 

TOWNSHEND,  Charles,  English  states- 
man: b.  29  Aug.  1725;  d.  London,  4  Sept.  1767. 
He  was  grandson  of  the  2d  viscount  Town- 
shend,  was  educated  at  Leyden  (probably  also  at 
Oxford)  and  entered  Parliament  in  1747.  The 
next  year  he  received  a  minor  office  and  in  1754 
became  Lord  of  the  Admiralty.  From  this  post 
he  rapidly  advanced  and  became  a  member,  of 
the  Privy  Council  in  1757,  Secretary  at  War  in 
1761,  and  in  1706  Chancellor  of  the  Exchequer. 
Pitt's  entrance  into  the  House  of  Lords  and 
eventual  incapacity  through  ill  health  left 
Townshcnd  virtually  at  the  head  of  the  govern- 
ment, and  he  defied  his  nominal  chief  in  declar- 
ing the  right  of  the  East  India  Company  to 
territorial  revenue  and  made  use  of  his  official 
position  to  secure  for  himself  a  large  share  in 
a  public  loan.  In  1767  he  was  defeated  on  his 
proposition  for  a  land  tax.  On  13  May  he  in- 
troduced measures  dealing  with  the  American 
colonies,  virtually  reviving  the  principles  of  the 
Stamp  Act,  which  had  lately  been  repealed. 
The  American  Revolution  was  caused  by  the 
imposition  of  taxes  which  he  proposed.  His 
reputation  as  an  orator  was  scare*  ly  second  to 
that  of  Pitt  himself.  Of  his  qualities  Lecky 
has  written:  "Exuberant  animal  spirits,  a  bril- 
liant and  ever  ready  wit,  boundless  facility  of 
repartee,  a  clear,  rapid  and  spontaneous  elo- 
quence, a  gift  of  mimicry  which  is  said  to  have 
been  not  inferior  to  that  of  (iarrick  and  Foote, 
great  charm  of  manner,  and  an  unrivaled  skill 
in  adapting  himself  to  the  moods  and  tern  pecs 
of  those  who  were  about  him,  had  made  him 
the  di  light  of  every  circle  in  which  he  moved, 
the  spoilt  child  of  the  House  of  Commons.1* 
Consult  Cobbett,  'Parliamentary  History  of 
England      to      1«03»      (lN0n-20);      Fitzgerald, 

*  Charles  Townshend,  Wit  and  Statesman* 
(1866). 

TOWNSHEND,  Sir  Charles  James,  Ca- 
nadian jurist  :  b.  Amherst,  N'ova  Scotia, 
22  March  1S44.  He  was  *  ducated  at  King's 
College  and  became  a  noted  barrister.  He 
was  at  one  time  a  number  of  the  law 
faculty  at  Kind's  College  and  practised 
successfully  at  Amherst,  was  a  puisne  judge 
(1SS7).  and  since  2  Nov.  1S">7  has  been  chief 
justice  of  \o\a  Scotia.  He  was  knighted 
i-v  King  (irorge  in  1**11  He  was  conserva- 
tive number  of  tin  llnn»i  of  ('ominous  (  lriS4- 
S7 )  and  In  Id  other  p«»itiot»>  oi"  honor  Among 
other  papeis  he  is  tile  author  ol"  'A  History  of 
the  Coin  ts  of  Judicature  in  the  Province  of 
\o\  .i  Sc'i.t. ' 

TOWNSHEND,    Charles    Vere    Ferrers, 

Uii'i-h  -oldier  ■  b.  1S<>]  He  John  d  th«  army 
■■■:ii  *!ii  l\n\al  Marine-  in  IS**  .ind  was  a 
m..ji  ■  i/im-'.iI  in  I'M!  Hi-  li'e  was  une  of 
.«■:  -\.\v.\  .i   ::\itv  .tinl  in  the  tin  at  War  hi   com- 

•  .-:.■'.  .!  '.In  Mi  .  >pi  :.it;iia  <  amp.ii.-u  nu:;!  cum- 
j.'-ll'. '1  to  -unu.dt:  .it  Km  el  Ain.iia  for  lack  of 


food  after  a  five  months'  siege  by  the  Turb 
Previously  he  had   served    in    the    Sudan  aud 
Nile  expeditions  (18H4-85),  participated  in  the 
South  African  War  (1S99-1900)  and  was  will 
the  British  army  in  India  (1907-09). 

TOWNSHIP,  a  local  minor  civil  or  political 
division  of  territory  within  a  county  in  the 
United  States,  outride  of  New  England  what 
they  are  termed  towns.  See  Town  and  Tuwb 
Meetings. 

TOWNSLEY,  Clarence  Page,  America 
army  otticcr:  h.  De  Kalb.  X.  Y.f  24  Sept.  1*55 
He  was  educated  at  the  Potsdam  Normal 
School,  Union  College  (1876)  and  the  Ln-.ti 
States  Military  Academy  (1881).  He  alto  at- 
tended the  Government  Artillery"  and  Torpedo 
schools  and  was  active  in  various  posmoa*, 
reaching  the  superintendence  of  the  Um:ed 
States  Military  Academy  at  West  Point  (WL2- 
16)  and  being  appointed  commander  of  the 
30th  division,  National  Guard,  in  1917. 

TOWNSVILLS,  Australia,  the  most  im- 
portant town  of  northern  Queensland.  Aus- 
tralia, situated  on  Cleveland  Hay  on  the  tut 
coast.  It  has  a  number  of  fine  buildings,  in- 
cluding a  new  cathedral,  a  new  custom-house 
the  Supreme  Court  building  and  a  large  prison 
The  chief  industrial  estahlishrm  nts  are  an  ires 
foundry,  an  ice  plant,  a  soap  factory  and  meat 
packing  houses.  The  town  ha>  a  good  harbor, 
well  fortified;  it  is  the  terminus  of  a  railroad 
to  Hughmden  and  the  chief  outlet  tor  the 
products  of  northern  Queensland.  The  greai 
Commonwealth  Bank  has  a  branch  here.  The 
exports  amount  to  nearly  $15,000,000  annaally 
Pop.  13,835. 

TOWSE,  John  Ranken,  American  dramatic 
critic:  l>.  Streatham,  Kngland,  2  April  1845  He 
\va>  educated  at  Cambridge  University  and  came 
to  New  York  in  LS09.  He  took  up  newspaper 
work  and  since  1874  has  been  dramatic  cnuc 
of  the  livcnini)  Post.  He  published  'Stxtj 
Years  in  the  Theatre:  an  Old  Critic's  Me- 
mories' (1913-16). 

TOXICOLOGY,  the  study  of  poisons.  The 

word  poison  is  difficult  to  define,  since  man 
substances  which  in  minute  amounts  exercise 
no  harmful  action  on  the  body  may  in  bnje 
quantities  produce  disastrous  effects.  Then 
again,  some  substances  which  are  harmless 
when  taken  into  the  stomach,  as  water,  for  in- 
stance, if  injected  into  a  blood-vessel  prow 
very  dangerous,  causing  death  at  times  from 
the  destructive  action  of  the  water  on  the 
Mood-cells.  Moreover,  the  many  studies  of 
recent  >ears  on  bacteria  and  other  low  form 
uf  life  have  resulted  in  a  new  series  of  concet* 
tioiis  Hoarding  the  poisonous  actions  of  the 
romp'  umls  formed  by  these  bodies;  and  soil 
fun  her,  certain  forms  of  perverted  metaboHsflf 
i>i'  the  human  body  result  in  the  production  oi 
ccitain  products  which,  retained  by  the  body. 
v. oik  harmful  effects.  (Sec  Atrro-ivroxJC*- 
hon;  Mkiaim.ism).  If  all  the  different  factors 
are  taken  into  consideration,  a  strictly  sbennac 
-ii  iiuitiuii  of  the  word  poison  cannot  be  given. 
In  general  it  is  said  that  a  poison  is  any  sno* 
■  :;iihc  which  brings  about  a  change  in  the 
molecular  composition  of  an  organ  or  organ*, 
i.ii;^'m^  i:>  functions  to  depart  very  disbars); 
ti<  u:  the  normal.  Hut  what  grade  of  mokenhtf 
disturbance  is  necessary  to  make  a  substanrt  a 
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poison,  or  how  far  from  the  normal  must  be 
the  functional  alteration,  it  is  impossible  to  say. 
Many  substances,  strychnine  for  example,  while 
being  distinctly  poisonous  in  appreciable  doses, 
are  very  useful  and  helpful  to  the  body  when 
given  in  small  amounts.  Infinitesimal  doses  of 
copper  salts  act  as  pronounced  poisons  on  cer- 
tain forms  of  lowly  organized  plants,  while  a 
higher  plant,  the  potato,  does  not  suffer  from 
large  doses  used  as  a  spray  to  kill  insect  or 
fungus-parasites. 

The  modern  conception  of  poisonous  action 
is  essentially  a  physico-chemical  one,  the  dis- 
tinction between  a  molecular  physical  action 
and  a  molecular  chemical  action  being  difficult 
to  make.  But  it  is  believed  that  for  practically 
all  forms  of  poisons  a  distinct  alteration  in  the 
character  of  the  cells  of  the  body  takes  place, 
as  well  as  a  change  in  the  chemical  composition 
of  the  poisonous  substance.  It  is  impossible  at 
the  present  time  to  summarize  these  changes. 
It  is  rarely  that  the  reaction  between  the  body- 
cell  and  the  poison  is  purely  of  a  physical 
nature,  yet  this  very  frequently  happens  in 
many  poisons  that  act  on  the  blood.  By  some 
of  the  poisons  —  the  anilines,  for  example  — 
the  blood  undergoes  changes,  not  so  much  due 
to  new  chemical  compounds  formed,  as  to 
physical  changes  in  the  tension  of  the  blood- 
serum  and  the  blood-corpuscles,  whereby  the 
blood-coloring  matters  stream  out  into  the 
plasma,  and  the  oxygen-carrying  function  of 
the  blood  is  lost.  Similar  types  of  poisoning 
result  from  some  of  the  metals,  and  the  poison 
of  the  cholera  organism  is  thought  to  act  in  a 
like  manner.  In  other  poisons  there  is  a 
direct  union  of  the  ions  of  the  poison  with 
some  constituents  in  the  cells  of  the  body,  mak- 
ing new  chemical  compounds,  and  thus  inter- 
fering with  the  molecular  activities  of  the  cells. 

Von  Jaksch  has  divided  the  poisons  into 
two  classes :  the  exogenous  poisons,  or  those 
that  come  from  without  the  body,  and  enter  by 
way  of  the  skin,  the  lungs,  the  stomach  or  the 
intestines;  and  the  endogenous  intoxications 
that  result  from  changes  within  the  human 
body  through  disordered  metabolism.  Oc- 
casionally the  former  class  may  cause  such 
changes  in  the  body  that  death  results  from  an 
intoxication  of  the  second  variety.  Thus  a 
severe  irritant  to  the  kidneys,  such  as  canthar- 
ides,  may  cause  such  an  acute  inflammation 
of  that  organ  that  it  cannot  secrete  urine,  and 
the  patient  may  die  of  uraemic  poisoning.  In 
much  the  same  manner  certain  bacteria  find  en- 
trance into  the  bodv  and  develop  poisons  both 
within  the  tissues  and  also  in  the  intestinal 
canal,  and  furthermore  provoke  putrefactive 
processes  in  the  food  in  the  intestinal  canal. 
This  brings  about  a  triple  form  of  poisoning, 
as  it  were. 

The  different  types  of  poisoning  are  many. 
They  cannot  all  be  given  in  the  space  here 
available,  but  the  symptoms  and  general  treat- 
ment of  a  few  of  the  more  common  types  of 
poisoning  will  -be  mentioned.  Poisoning  by  the 
mineral  acids,  nitric,  sulphuric,  hydrochloric,  is 
not  uncommon.  In  these  there  is  a  marked 
caustic  action,  with  intense  burning  pain  when 
taken  by  the  mouth.  The  lips  are  stained  yel- 
low, black  or  white  respectively,  according  to 
the  acid  taken.  There  is  nausea,  vomiting  and 
diarrhoea,  with  all  the  symptoms  of  an  intense 
gastro-enteritis,   with   collapse,   pale   face,  cold 


sweating  extremities,  small,  feeble  pulse,  rapid 
respiration;  and  the  patient  dies  in  intense 
agony.  Treatment  is  by  prompt  washing  out 
of  the  stomach  with  an  alkaline  solution,  soap, 
washing  soda  or  other  mild  alkali  being  useful. 
Then  comes  the  use  of  heat,  of  mucilaginous 
drinks,  such  as  white  of  egg,  gum  arabic.  slip- 
pery elm,  olive  oil,  milk,  etc.  The  technical 
details  require  prompt  medical  attendance  as 
soon  as  the  washing  out  with  the  alkaline  solu- 
tion is  commenced. 

Oxalic  acid  is  frequently  swallowed  by  mis- 
take. Here  the  staining  is  usually  absent;  the 
gastro-enteritis  is  marked  as  in  poisoning  with 
the  mineral  acids;  there  is  great  muscular  weak- 
ness and  twitching  of  the  muscles,  particularly 
about  the  face;  sometimes  there  are  convulsions 
and  further  symptoms  of  collapse  are  present 
•  In  treatment  wash  out  stomach  by  tube,  or  by 
drinking  large  quantities  of  water  with  lime  — 
teaspoonful  of  lime  to  quart  of  water  —  and 
stimulants.  Following  oxalic  poisoning  large 
quantities  of  water  should  be  taken  for  a  week 
or  so  to  flush  the  surplus  oxalates  from  the 
kidneys. 

Poisoning  by  alkalis  is  infrequent.  Occa- 
sionally sodium  hydrate,  or  potassium  hydrate, 
is  swallowed.  Lime  is  also  taken  by  accident; 
so  (rarely)  is  ammonia.  The  symptoms  are 
much  like  those  of  poisoning  by  the  mineral 
acids.  There  are  no  marked  discolor ations, 
as  noted,  but  otherwise  the  symptoms  are  sim- 
ilar. Treatment  is  by  rapid  washing  of  stom- 
ach with  weak  acids,  vinegar  being  the  most 
convenient,  and  by  demulcents,  as  in  acid- 
poisoning. 

The  halogen  compounds  are  very  markedly 
poisonous  as  gases,  notably  chlorine,  bromine, 
fluorine;  and  the  iodides  and  bromides  cause 
forms  of  chronic  poisoning  known  as  iodism 
and  bromism   (q.v.). 

The  heavy  metals  as  such  are  not  poisonous, 
but  their  soluble  compounds  are  all  poisonous. 
They  vary  widely,  however,  in  strength.  In 
order,  from  the  strongest  to  the  weakest,  they 
are  caustic  or  astringent;  severe  caustic  metal- 
lic salts  being,  in  ordert  mecury,  tin,  silver, 
antimony,  copper,  zinc,  iron  and  aluminium. 
But  in  poisoning  the  acid  part  of  the  salt  is  of 
importance.  From  strongest  to  weakest  these 
acids  run :  hydrocnloric,  nitric,  sulphuric,  phos- 
phoric, acetic,  citric,  tartaric.  If  a  caustic 
metal  is  combined  with  a  caustic  acid  the  re- 
sulting salt,  if  soluble,  is  a  very  powerful 
poison,  mercuric  chloride,  or  corrosive  sub- 
limate, being  an  illustration.  If  a  weak  metal 
like  iron  is  combined  with  a  strong  acid  the 
result  is  an  intermediate  poison  like  chloride  of 
iron;  when  a  weak  metal,  as  lead,  is  combined 
with  a  weak  acid,  as  acetic,  lead  acetate,  sugar 
of  lead,  a  weak  poison,  is  formed.  Thus  the 
strength  of  a  metallic  salt  may  be  calculated 
from  the  comparative  positions  of  the  metallic 
and  acid  ions.  In  all  these  metallic  poisons 
albumen  compounds  are  formed.  The  coagu- 
lum  varies  in  all  and  according  to  its  solubility 
or  insolubility  the  burning  of  the  poison  is 
more  or  less  deep.  In  all  the  symptoms  are 
analogous;  there  is  severe  gastro-enteritis, 
with  symptoms  of  collapse.  The  treatment  is 
similar  in  all :  washing  of  the  stomach,  white 
of  eggs,  milk,  demulcents,  artificial  heat,  respi- 
ration and  afterward  careful  feedine. 

Arsenic   and  phosphorus  are  poisons  that 


730 


TOXICOLOGY 


give  very  similar  symptoms:  acute  gastro-cn- 
teritis,  with  nausea,  vomiting,  purging;  then 
some  grade  of  apparent  recovery,  to  be  fol- 
lowed after  a  few  days  with  a  recrudescence  of 
the  gastro-cntcritis  and  the  development  of 
secondary  blood-vessel  changes,  which  may 
cause  minute  hemorrhages  in  any  part  of  the 
body.  Then  follow  fatty  degeneration  and 
death.  The  commonest  form  of  salt  causing 
arsenic-poisoning  is  Paris  green;  while  rat- 
poison  and  matches  arc  responsible  for  most 
cases  of  phosphorus  poisoning.  Treatment  of 
arsenic  poisoning  calls  for  prompt  washing  of 
the  stomach,  small  doses  of  magnesia  and 
water  every  15  minutes  for  several  hours  and 
stimulant  supportives.  Phosphorus  can  usu- 
ally be  detected  by  the  odor.  There  should  be 
prompt  washing,  and  avoidance  of  oils,  although, 
castor-oil  may  help  in  getting  phosphorus  out 
of  the  intestinal  canal.  Authorities,  however, 
prefer  the  saline  cathartics.  A  prompt  oxidiz- 
ing agent,  permanganate  of  potash  or  nydrogeu 
peroxide,  should  be  used,  or  small  doses  (1  to 
2  grains),  diluted,  of  copper  sulphate. 

For  the  effects  of  poisoning  by  the  alcohols, 
sec  Alcoholism.  Practically  all  of  the  anaes- 
thetics (ether,  chlorotorm,  cthvl  chloride,  etc.) 
and  hypnotics  (chloral,  paraldehyde,  trional, 
sulphonal,  veronal,  etc.)  belong  to  the  alcohol 
group  (see  Alcohol),  and  the  symptoms  are 
closely  allied. 

Phenols  form  a  distinct  group  in  which  car- 
bolic acid,  creosote,  creolin,  lysol,  rcsorcin, 
pyrogallic  acid,  thymol,  guaiacol,  naphthaline, 
salol,  etc.,  belong.  They  cause  symptoms  closely 
resembling  one  another.  Carbolic  acid  may  be 
taken  as  the  type.  This  causes  gastro-cn- 
teritis,  with  severe  pain,  white  scar  of  lips  and 
throat,  buzzing,  dizziness,  smoky  to  blackish 
urine,  pale,  bluish  face,  weak  heart,  quick 
breathing,  coma  and  sometimes  convulsions. 
Treatment  is  by  quick  washing  of  the  stomach. 
A  mixture  of  lime  and  sugar  of  syrupy  con- 
sistency, Epsom  salt,  milk,  white  of  eggs,  car- 
diac stimulants  and  artificial  respiration  are  all 
valuable. 

Another  large  group  of  poisons,  the  anilines, 
includes  many  of  the  modern  drugs,  such  as 
acetanilid.  Closely  allied  are  different  aniline 
dyes.  Also  phenacetin,  antipyrin.  In  these  the 
characteristic  signs  of  poisoning  arc  somewhat 
similar  to  those  seen  in  the  phenol  group,  but 
in  the  more  pronounced  ones  of  this  scries  the 
main  changes  occur  in  the  blood.  There  is 
bluciiess  of  the  skin  and  lips,  difficulty  in 
breathing,  sometimes  pinkish  to  purplish  urine, 
rapid  and  feeble  heart  action.  The  chief 
chances  are  due  to  a  partial  destruction  of  the 
red  blood-cells.  In  phenacetin  the  blood  rarely 
disintegrate*  as  in  antifebrin  or  acetanilid; 
whereas  in  antipyrin  there  is  no  real  blood 
action.  The  treatment  of  these  forms  is  by 
prompt  evacuation,  cardiac  stimulation,  oxygen 
and.  moM  important  of  all.  artificial  respiration. 

Alkaloidal  poison*  (see  Alkaloids)  arc  nu- 
merous. The  commonest  forms  of  poisoning 
from  tlu'<e.  the  most  powerful  poisons,  arc 
morphine  (opium.  laudanum,  paregoric), 
Mryrhiune  (rux  vomica^,  atropine  (bella- 
donna'. «i  i-.tine  (coca),  aconitinc  (aconite) 
and  nici  tine  (tobacco).  In  acute  opium  poison- 
ing the  classical  symptoms  are  drowsiness, 
coma,  small  pin-point  pupils,  loss  of  pain,  slow 


breathing  (six  to  eight  to  a  minute),  ecu: 
skin,  dry  mouth,  rousing  with  more  or  leu 
active  consciousness  and  quick  relapse.  Treat- 
ment is  by  washing  the  stomach  with  hot  strove 
tea  or  coffee,  by  mouth  or  by  rectum,  and  by 
artificial  respiration.  Too  much  walking  o:  the 
patient  about  is  not  desirable. 

Strychnine  poisoning  causes  twitching  o: 
muscles,  cramps,  irregular  muscular  move- 
ments,  convulsions  at  slightest  jar  or  touch 
fixation  of  muscles  of  breathing,  with  cyanosu 
Treatment  is  by  great  quiet,  alcohol,  chloro- 
form and  stimulants. 

Belladonna  poisoning  shows  wide-awake. 
restless  consciousness,  sometimes  active,  bus? 
delirium;  dry  mouth,  skin  hot  and  flushed, 
pupils  widely  dilated  and  paralyzed  to  light  ud 
accommodation,  rapid  feeble  heart  and  rapd 
respiration.  Treatment  is  by  prompt  evacuanoo 
of  stomach,  sodium  bromide,  opium,  r?B*in*  or 
coffee. 

Another  group  of  glycoside  poisons  is  char- 
acterized by  a  great  similarity  in  action.  Slasr 
of  these  are  used  in  medicine  and  some  wot 
used  as  arrow-poisons  by  wild  natives.  Tk» 
group  contains  digital  in  (digitalis).  strophanti* 
(strophantus),  convallarin  (lily -of -the- valley). 
bryonin  (bryonia),  apocynin  (dogbane),  okaa- 
dnu  (oleander),  scillain  (squills),  etc.  These 
arc  all  heart  poisons.  They  first  quicken  the 
heart,  then  slow  and  regulate  it,  hence  their  use- 
fulness in  many  heart  diseases;  but  in  overdoses 
they  paralyze  the  heart  by  overstimulation.  As 
these  drugs  rarely  cause  poisoning,  the  treat- 
ment is  omitted. 

Tox  albumins  form  a  group  of  special  char- 
acter, and  all  arc  very  violent.  Some  arc  ot 
vegetable  and  others  of  animal  orisrin.  The 
most  important  are  abrin  (in  jequirity-seedsr. 
ricin  (from  the  seed-coats  of  the  castor-od 
bean  —  frequently  causing  death  in  children 
who  eat  the  whole  bean),  phallin  (in  poisono» 
mushrooms),  rattlesnake  poison,  cobra  potsom, 
hclodcrma  and  the  poison  of  lizards,  etc 

The  most  important  of  the  bacterial  toxin 
some  of  which  might  be  classed  here,  arc  db- 
cusscd  under  their  respective  heads.  For  the 
endogenous  intoxications  see  the  articles  c* 
the  infectious  diseases,  cholera,  diphtheria, 
tuberculosis,  pneumonia,  tetanus,  typhoid,  etc: 
also  the  diseases  of  metabolism,  uraemia,  dia- 
betes. Basedow's  disease.  Addison's  disease — 
thyroidism,  myxecdema,  cretinism,  etc  See 
Toxins  and  Antitoxins. 
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TOXINS  AND  ANTITOXINS.  Mitchell 
and  Reichart  (at  the  University  of  Pennsyl- 
vania) first  demonstrated  that  the  poisonous 
constituents  of  snake  venom  are  proteins,  or 
closely  related  bodies.  This  statement  did  not 
meet  with  favor  in  Europe,  especially  in  Ger- 
many, at  the  time,  but  further  studies  have 
confirmed  it  and  it  is  now  a  well-established 
fact  that  some  of  the  most  powerful  poisons 
known  are  proteins,  or  at  least  so  closely  asso- 
ciated with  proteins  that  all  attempts  to  obtain 
them  free  from  proteins  up  to  the  present  time 
have  failed.  Such  bodies  have  been  found  in 
animal,  vegetable  and  bacterial  life,  but  are 
limited  to  certain  genera  and  species.  In  1887 
Sewall  (at  the  University  of  Michigan)  re- 
ported a  research  which  should  be  recorded  as 
the  first  step  in  the  discovery  of  methods  of 
securing  immunity  to  the  action  of  these  pro- 
tein poisons,  now  known  as  toxins.  Sewall 
studied  the  effects  of  the  venom  of  the  rattle- 
snake on  pigeons.  Having  ascertained  the 
minimum  fatal  dose  of  this  poison  he  at  first 
administered  less  than  this  quantity,  and,  by 
gradually  increasing  the  dose,  established  an 
immunity  which  enabled  the  pigeons  to  bear 
without  apparent  harm  many  times  the  mini- 
mum fatal  quantity.  That  tnis  investigator  at 
the  time  appreciated  the  possible  bearing  and 
significance  on  protection  against  disease  of 
his  results  is  shown  by  the  following  quotation 
from  his  report :  (<This  work  was  undertaken 
with  the  hope  that  it  might  form  a  worthy  con- 
tribution to  the  theory  of  prophylaxis.  I  have 
assumed  an  analogy  between  the  venom  of  the 
poisonous  serpent  and  the  ptomaine  produced 
under  the  influence  of  bacterial  organisms."  In 
1891  Ehrlich,  in  a  similar  manner,  succeeded  in 
establishing  in  animals  a  high  degree  of  im- 
munity against  two  of  the  most  potent  protein 
vegetable  poisons  known  —  ricin,  from  the 
castor  bean,  and  abrin,  from  the  jequirity  bean. 
One  gram  of  ricin  is  sufficient  to  kill  one  and 
one-half  million  guinea  pigs,  and  the  potency  of 
abrin  is  about  one-half  that  of  ricin.  To  these 
poisons  immunity,  as  Ehrlich  demonstrated,  is 
easily  established  by  feeding  the  animals  by  the 
mouth  upon  small  and  gradually  augmented 
doses.  While  these  vegetable  products  differ 
from  snake  venom  in  being  absorbable  from  the 
alimentary  canal,  the  resemblance  in  potency 
and  in  the  production  of  immunity  is  striking. 
Moreover,  like  snake  venoms  these  are  pro- 
tein poisons.  Ehrlich  made  two  important  ad- 
vances over  preceding  workers.  He  found  that 
the  immunity  produced  with  these  substances 
is  specific.  An  animal  immunized  to  ricin  has 
no  immunity  to  abrin,  and  vice  versa.  It  was 
later  found  that  this  specificity  holds  good  with 
all  poisons  of  this  class.  In  the  second  place, 
Ehrlich  found  that  the  blood  serum  of  the  im- 
munized animal  contains  the  immunizing  agent, 
and  that  transference  of  this  serum  to  a  fresh 
non-treated  animal  confers  a  passive  immunity 
upon  the  recipient.  Moreover,  this  transferred 
immunity  is  quantitative.  If  the  first  or  actively 
treated  animal  has  been  given  an  immunity  of 
10  times  the  fatal  dose,  and  no  more,  then  one- 
tenth  of  its  blood  will  be  required  to  give  the 
fresh  animal  immunity  to  one  minimum  lethal 
dose,  while  if  the  actively  treated  animal  has 
been  immunized  to  100  fatal  doses,  one-hun- 
dredth  of   its   blood   serum   will   immunize  a 


fresh  animal  to  one  fatal  dose,  and  one-tenth 
of  its  serum  to  10  fatal  doses.  Furthermore, 
he  found  that  the  immunity  of  an  actively 
treated  mother  may  be  transferred  to  the  nurs- 
ing young  through  the  milk.  Roux  and  Yersin 
of  the  Pasteur  Institute  found  that  cultures  of 
the  diphtheria  bacillus,  especially  cultures  four 
or  five  weeks  old,  when  freed  from  the  living 
organism  by  filtration  through  porcelain,  con- 
tain a  poison  similar  in  many  respects  to  snake 
venom  and  the  vegetable  products  ricin  and 
abrin.  The  bacteria  —  free  cultures  —  when 
injected  into  guinea  pigs  even  in  minute  doses, 
killed  the  animals  in  the  same  time  and  with 
the  same  symptoms  and  lesions  that  result  from 
inoculation  with  the  living  organism.  Von 
Bchring  later  immunized  larger  animals,  first 
goats,  then  horses,  to  filtered  diphtheria  cul- 
tures, and  demonstrated  that  the  blood  of  ani- 
mals thus  immunized  has  both  protective  and 
curative  value  in  the  treatment  of  diphtheria. 
The  toxin  of  diphtheria  is  prepared  by  grow- 
ing a  virulent  culture  of  the  diphtheria  bacillus 
at  38° C.  for  two  weeks  or  more  and  then  re- 
moving the  bacteria  by  filtration.  In  other 
words,  diphtheria  toxin  is  an  old  filtered  cul- 
ture of  the  diphtheria  bacillus.  The  potency 
of  the  toxin  solution  depends  upon  many  con- 
ditions, all  of  which  must  be  considered  when 
one  attempts  to  secure  a  highly  active  product. 
The  medium  generally  employed  for  the 
growth  of  the  diphtheria  bacillus  consists  of 
beef  tea  containing  1  per  cent  of  sodium 
chloride,  from  1  to  3  per  cent  of  peptone,  and 
made  feebly  alkaline  with  a  solution  of  sodium 
carbonate.  This  medium  is  placed  in  glass 
flasks,  each  of  which  should  not  be  more  than 
one-third  full  in  order  that  there  may  be  a  large 
surface  exposed  to  air  which  favors  the 
growth  of  the  bacillus  and  the  production  of 
toxin.  The  flasks  are  inoculated  by  floating 
small  masses  of  diphtheria  bacillus  growths, 
taken  from  agar  tubes,  on  the  surface  of  the 
beef  tea  in  the  flasks.  After  having  been  thus 
inoculated,  the  flasks  are  kept  at  37°C.  for 
about  14  days,  when  they  are  filtered  and  the 
filtrate  constitutes  the  diphtheria  toxin.  The 
toxin  solution  quickly  loses  its  potency  when 
freely  exposed  to  air  and  light,  but  when 
properly  protected  it  remains  without  material 
deterioration  for  months,  and  under  most 
favorable  conditions,  for  years.  Protection  is 
secured  by  covering  the  toxin  solution  kept  in 
dark  bottles  with  a  layer  of  toluol.  In  this 
way  both  air  and  light  are  excluded.  Pro- 
tection is  made  more  complete  by  keeping  the 
bottles  in  a  dark  room,  the  temperature  of 
which  does  not  rise  above  15°C.  When  por- 
tions of  the  solution  are  to  be  used,  with- 
drawal is  made  by  sterilized  pipettes  intro- 
duced through  the  layer  of  toluol.  Under 
these  precautions,  the  toxin  solution  may  be 
kept  without  marked  loss  in  toxicity  for  two 
years  or  even  longer.  Before  the  toxin  pre- 
pared as  stated  above  is  used  in  the  prepara- 
tion of  antitoxin,  its  strength  must  be  deter- 
mined. This  is  done  by  ascertaining  the  mini- 
mum amount  of  it  necessary  to  kill  a  guinea 
pig  of  from  200  to  300  gram- weight  within  from 
three  to  five  days.  This  amount  is  known  as 
the  minimum  lethal  dose.  In  most  laboratories 
engaged  in  the  preparation  of  diphtheria  anti- 
toxin, the  toxin  is  not  regarded  as  sufficiently 
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potent  unless  the  minimum  lethal  dose 
does  not  exceed  0.02  cubic  centimeter. 
However,  it  is  not  always  easy  to  secure 
a  preparation  of  such  high  potency,  and 
weaker  solutions  may  he  used.  Occasion- 
ally a  much  stronger  product  is  obtained,  and 
when  this  happens  the  preparation  is  greatly 
prized  and  carefully  kept  under  the  conditions 
mentioned  above.  Horses  free  from  disease 
are  carefully  selected  liy  skilled  veterinarians. 
Usually  they  are  submitted  to  a  malcin  test  to 
be  sure  that  they  arc  free  from  glanders.  Dur- 
ing the  procedure  the  animals  should  be  care- 
fully guarded  against  wounds  however  slight, 
since  these  may  serve  as  ports  of  entry  for 
tetanus  infection.  Into  these  horses  the  toxin 
solution  is  injected,  at  first  in  small  amounts. 
The  first  dose  is  usually  followed  by  a  tran- 
sient distu rUince  in  health.  This  may  be  slight, 
and  indeed  may  not  be  in  evidence  at  all. 
However,  often  after  the  first  dose  the  ani- 
mal's coat  roughens,  the  appetite  is  impaired, 
and  it  may  show  some  elevation  of  temperature. 
When  there  is  complete  return  to  health, 
usually  after  three  or  four  days,  a  second  in- 
jection of  the  toxin  is  made.  It  is  safer  to 
make  the  second  injection  no  larger  than  the 
first.  Indeed,  the  practice  is  to  make  the 
second  injection  slightly  less  than  the  first.  In 
this  case  there  is  usually  no  recognizable  dis- 
turbance in  the  well-being  of  the  animal. 
After  the  third  or  fourth  treatment  the 
quantity  of  toxin  used  can  be  rapidly  increased 
and  it  soon  develops  that  the  animal  bears 
without  apparent  effect  many  times  the  amount 
which  if  used  without  previous  treatment  would 
have  caused  death.  After  this  condition  of  im- 
munity has  been  secured,  a  portion  of  blood 
is  drawn  from  a  vessel  in  the  neck  of  the 
horse,  allowed  to  coagulate,  and  the  separated 
serum  tested  for  its  antitoxic  strength.  This 
process  is  known  as  the  standardization  of  the 
antitoxin.  The  procedure  consists  in  ascer- 
taining how  much  of  the  blood  serum  of  the 
treated  horse  is  necessary  to  neutralize  100 
minimum  lethal  doses  of  the  toxin.  The  serum 
of  the  horse  and  the  toxin  are  mixed  in  vary- 
ing proportions  in  vitro,  and  the  mixture  in- 
jected into  guinea  pigs  of  from  200  to  300 
grams  weight.  The  amount  of  toxin  taken  in 
these  mixtures  represent*  1(H)  minimum  lethal 
doses,  and  the  minimum  amount  of  serum 
which  must  be  added  to  this  so  that  the  mix- 
ture will  have  no  effect  on  the  guinea  pig  is 
known  as  an  immunity  unit.  It  will  be 
seen  from  what  has  been  said  that  the 
filtered  culture  of  the  diphtheria  bacillus 
constitutes  the  toxin,  while  the  blood  serum  ot 
the  immunized  horse  continues  the  antitoxin. 
Until  of  these  are  standardized,  and  one  neu- 
tralizes the  other  quite  as  effectiveh  as  acid 
neutralizes  alkali.  Ihphiheria  antitoxin,  which 
i-  the  blood  m  rum  of  an  immunized  horse, 
i>  put  on  the  market  in  tuhe>  fitted  with  hypo- 
di  riiiic  net  tllis  and  ready  for  use  without 
ti.insiVr.  Thi>  avoids,  the  possibility  of  coii- 
t.iniin.itioii  after  the  preparation  leave*  the 
laboratory  of  the  manufacturer.  Such  con- 
tain i>  an  l.tbeli<l  showing  the  number  of  ini- 
munit>  units  coiit.iimd.  and  this  i-  whollv  with- 
out lefereiue  to  the  amount  of  fluid  in  the 
tube.  When  mi.  h  a  pi ep.ir.itinn  is  labeled 
"5.UU0  Immunity   l.'nits"  it  is  tu  bo  understood 


that  all  the  fluid  in  that  tube,  whether  it  Ve 
5  cubic  centimeters  or  more,  contains  enough 
antitoxin  to  neutralize  5,000  times  100  minimus 
lethal  doses  of  the  toxin  as  tested  on  a  guinea 
pig.  The  practice  of  medical  men  most  sldltnl 
in  treating  diphtheria  is  to  use  an  antitoxin  of 
the  highest  obtainable  potency,  and  doses  of 
from  20,000  to  40,000  immunity  units  are  now 
commonly  employed. 

When  a  child  is  suffering  from  diphtheria. 
its  throat  constitutes  the  flask  in  which  the 
bacillus  is  growing  and  elaborating  its  toxin. 
The  toxin  filters  through  the  walls  of  the 
pharynx  into  the  blood.  The  physician  in- 
jects under  the  skin  of  the  child  the  sennn 
of  the  immunized  horse  which  he  calls  ana- 
toxin, and  this  passes  into  the  blood  of  the 
child  and  neutralizes  the  toxin  absorbed  in  the 
throat.  Thus,  the  acid  and  alkali  are  brought 
together  and  a  harmless  product  results.  The 
toxin  l>eing  neutralized  as  fast  as  it  is  absorfcd 
from  the  throat  does  not  attack  or  injure  the 
l>ody  cells  of  the  child.  It  must  be  evident 
that  the  earlier  in  the  infection  the  neutralizing 
agent  can  be  used,  the  more  satisfactory  is  the 
result.  Here,  hours  count.  It  has  )>cen  shown 
that  when  the  antitoxin  is  injected  into  the 
child  on  the  first  sign  of  the  disease  the  per- 
centage of  recoveries  is  100.  Out  of  J.42S 
cases  studied  by  Hilbert  the  percentage  of 
deaths  varied  with  the  day  on  which  the  anti- 
toxin was  administered  as  follows: 

First  <Uv    2  2 

Second  (lay 7  t 

Third  day i:  1 

Fourth  day 11  I 

Fifth  day 1J  t 

Sixth  day 34  1 

After  the  sitth  day JJ  • 

According  to  Wernicke  the  saving  of  lives 
during  the  first  year  of  the  use  of  diphtheria 
antitoxin  in  Germany  amounted  to  20,000,  and 
if  the  agent  were  promptly  and  properly  used 
the  saving  of  lives  would  amount  in  that  coun- 
try to  45.000  annually.  The  value  of  diphtheria 
antitoxin  is  even  greater  than  is  indicated  by  the 
lowering  in  the  death  rate  from  this  disease, 
For  every  sick  child  treated  with  antitoxin. 
on  an  average  five  arc  saved  from  being  sick. 
While  the  curative  value  of  antitoxin  is  great 
its  preventative  value  is  still  greater.  The 
physician  called  to  a  family  in  which  one  child 
has  diphtheria  gives  a  curative  dose  of  anti- 
toxin to  the  sick  child  and  immunizing  doses  to 
the  others.  Even  when  the  sick  child  has  bees 
neglected  so  long  that  the  curative  value  of  the 
antitoxin  is  lost,  its  preventive  value  in  the 
others  is  still  potent.  Diphtheria  antitoxin  has 
lowered  not  only  the  mortality  rate  bat  still 
more  the  morbidity  rate,  In  1880,  before  the 
discovery  and  employment  of  this  agent,  deaths 
from  diphtheria  in  the  registered  area  of  the 
I'nited  States  amounted  to  112.6  per  100X00; 
in  l'MJ.  after  the  general  employment  of 
diphtheria  antitoxin,  it  was  18.8.  Certainly  it 
is  no  axaggeration  that  the  discovery  of 
diphtheria  antitoxin  is  one  of  the  most  benef- 
icent of  all  agents,  and  it  could  not  have  tan 
made  without  animal  experimentation.  The  pre- 
paration of  this  agent  necessitates  the  annual 
.sacrifice  of  the  lives  of  hundreds  of  guinea  pigk 
and  it  leads  to  the  saving  of  the  lives  of 
thousands  and  tens  of  thouands  of  children. 
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State  and  municipal  laboratories  arc  em- 
ployed in  the  detection  and  recognition  of 
diphtheria,  and* antitoxin  is  furnished  free  to 
those  who  cannot  afford  to  pay  for  it.  When 
a  physician  sees  a  case  which  he  suspects  to  be 
diphtheria  he  makes  a  swab  from  the  throat 
of  the  child  and  transfers  this  in  a  sterilized 
test  tube  to  the  municipal  laboratory.  Here 
a  culture  is  made  and  after  12  hours  a  positive 
statement  can  be  furnished  as  to  the  nature  of 
the  disease.  Even  this  delay  is  unnecessary  if 
the  physician  is  sufficiently  confident  that  he 
has  a  case  of  diphtheria  to  deal  with.  Under 
proper  precautions  there  is  no  danger  in  the 
administration  of  this  agent.  In  the  more  en- 
lightened communities  school  medical  inspec- 
tors are  constantly  on  the  watch  for  the  first 
evidence  of  this  disease  and  the  child  of  the 
poorest  citizen  is  transferred  and  treated  in  a 
municipal  hospital  with  as  much  skill  and  care 
as  the  richest  can  secure.  Since  diphtheria 
toxin  has  not  been  obtained  in  a  pure  state,  its 
nature,  so  far  as  its  chemistry  is  concerned, 
remains  unknown.  There  is  still  doubt  as  to 
in  just  what  group  it  should  be  classified.  Usu- 
ally it  gives  at  least  some  of  the  general  protein 
color  tests,  but  preparations  have  been  secured 
which  do  not  respona,  altogether  at  least,  to 
these  tests.  The  molecular  weight  of  the  toxin 
is  much  less  than  that  of  the  antitoxin  be- 
cause the  former  filters  readily  through 
porcelain  and  diffuses  quickly  through  gelatin, 
while  the  antitoxin  is  largely  removecf  from 
solution  by  filtration  through  porcelain  and 
does  not  diffuse  through  gelatin.  From  these 
facts  it  is  inferred  that  the  molecule  of  the  anti- 
toxin is  much  larger  than  that  of  the  toxin. 
The  toxin  is  highly  susceptible  to  heat,  a  tem- 
perature of  60°  C.  being  sufficient  to  markedly 
reduce,  although  it  does  not  wholly  destroy  its 
toxicity.  A  like  effect  is  induced  by  the  pres- 
ence of  both  mineral  and  vegetable  acids. 
Even  lactic  and  tartaric  acids  speedily  render 
it  inert  and  its  toxicity  is  reduced,  although 
not  completely  destroyed,  by  borax  and  boric 
acid.  It  is  highly  susceptible  to  the  action  of 
oxidizing  agents  such  as  potassium  perman- 
ganate, chlorine,  iodine,  etc.  It  diffuses 
through  parchment  but  does  not  pass  through 
animal  membranes  or  collodion  sacs.  It  is  in- 
soluble in  alcohol,  and  prolonged  contact  with 
this  agent  destroys  its  toxicity.  It  is  also 
robbed  of  its  virulence  by  the  digestive  fer- 
ments present  in  the  alimentary  canal,  and 
therefore  is  harmless  when  taken  into  the 
mouth,  provided  there  is  no  break  in  the  con- 
tinuity of  the  mucous  membrane.  From  solu- 
tion it  is  carried  down  mechanically  on  the 
addition  of  calcium  chloride,  which  precipitates 
calcium  phosphate.  In  this  respect  diphtheria 
toxin  closely  resembles  the  enzymes.  There 
are  other  respects  in  which  this  resemblance  is 
evident.  Some  of  these  are  as  follows: 
(1)  It  is  destroyed  by  heat;  (2)  in  its  purest 
preparation  it  does  not  respond  to  all  the  tests 
characteristic  of  proteins;  (3)  it  is  active  in 
high  dilutions ;  (4)  it  is  a  product  of  cell 
activity;  (5)  when  introduced  into  the  body 
there  is  a  period  of  incubation  before  the  de- 
velopment of  its  effects;  (6)  when  introduced 
into  animals  in  progressively  augmented  doses 
it  leads  to  the  production  of  an  antibody. 
The  chief  objection  to  accepting  the  theory 


fhat  toxins  are  enzymes  or  ferments  lies  in  the 
fact  that  in  their  action  on  animals  and  in  their 
reactions  with  their  antibodies  their  effects  may 
be  measured  mathematically  and  follow  the  law 
of  multiple  proportion.  In  other  words,  the 
toxins  do  enter  into  the  reactions  and  are  ex- 
hausted or  neutralized  in  doing  so.  On  the 
other  hand,  the  weight  erf  evidence  is  that 
enzymes  or  ferments  do  not  enter  into  the 
reactions  caused  by  their  presence  and  that  they 
are  not  consumed  in  such  reactions.  For  in- 
stance, the  hydrolytic  enzymes,  such  as  diastase 
and  pepsin,  cause  starch  and  protein  to  take  up 
water  and  pass  over  into  sugar  and  peptone 
while  the  enzyme  itself  does  not  enter  into 
the  reaction  and  is  not  consumed  in  the  process. 
It  might  be  stated  differently  as  follows:  An 
enzyme  changes  the  tempo  of  a  reaction  which 
would  more  slowly  occur  without  its  presence, 
while  a  toxin  combines  with  its  antibody  much 
as  an  acid  combines  with  an  alkali. 

When  a  fatal  dose  of  diphtheria  toxin  is 
injected  into  a  susceptible  animal,  such  as  a 
guinea  pig,  there  is  a  period  of  incubation  dur- 
ing which  the  animal  shows  no  marked  de- 
parture from  the  normal.  This  incubation 
period  varies  somewhat  with  the  size  of  the 
dose,  but  is  never  less  than  about  eight  hours, 
even  when  many  times  the  fatal  dose  has  been 
used.  However  it  should  not  be  inferred  that 
nothing  happens  during  this  period  of  incuba- 
tion. The  disturbance  simply  does  not  rise  to 
the  plane  of  gross  clinical  observation.  The 
toxin  begins  to  act  soon  after  its  introduction 
into  the  body.  Within  an  hour  or  two  the 
clinical  thermometer,  which  is  not  a  highly 
delicate  indicator  of  changes  in  temperature, 
shows  an  elevation  which  proceeds  slowly  un- 
til a  short  time  before  death,  when  there  is  a 
progressive  and  rather  rapid  fall  in  tempera- 
ture which  may  reach  some  degrees  below  nor- 
mal before  death.  The  skin  about  the  point  of 
injection  becomes  edematous  and  later  necrotic. 
The  interval  between  injection  of  the  toxin  and 
death  is  the  same  as  after  inoculation  with  the 
living  organism.  When  sublethal  doses  are 
given  there  is  often  paralysis,  beginning  in  the 
posterior  extremities  and  gradually  extending 
over  the  bodv.  The  internal  organs  are  hy- 
peremic,  with  minute  hemorrhages  in  the 
adrenals,  stomach  and  intestines.  Occasionally 
a  gastric  ulcer  is  produced.  Diphtheria  toxin 
apparently  has  a  special  avidity  for  nervous 
tissue.  Whether  this  action  is  primarily  cen- 
tral or  peripheral  has  not  been  satisfactorily 
determined,  though  it  is  most  probably  the  lat- 
ter. When  the  toxin  is  injected  into  a  sus- 
ceptible animal  it  soon  disappears  from  the 
blood  current  and  manifests  its  activity  on 
certain  organs  and  tissues.  It  has  not  been 
found  in  the  urine  except  when  massive  doses 
have  been  given.  In  unsusceptible  animals  it 
remains  for  a  long  time  in  the  blood  stream 
and  is  of  course  without  action  on  the  tissues, 
and  it  is  for  this  reason  that  the  animal  is  re- 
fractory. Animals  differ  widely  in  their  suc- 
ceptibility  to  diphtheria  toxin.  This  is  true 
of  individuals,  and  still  more  markedly  true  of 
species.  The  most  susceptible  animal  is  the 
guinea  pig.  Horses,  sheep  and  goats  are  suc- 
ceptiblc,  while  rabbits  are  less  so,  and  white 
mice  practically  refractory. 

The  toxin  is  a  secretion  of  the  living  bacillus 
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and  different  strains  of  the  orpanism  vary 
widely  in  the  amount  of  toxin  which  they 
elaborate.  There  is  apparently  no  constant 
and  fixed  relation  bet  wren  the  virulence  of  a 
given  strain  of  the  bacillus  and  its  toxin  pro- 
duction. A  strain  isolated  by  Park  of  New 
York,  and  generally  known  as  Park  No.  8, 
has  proved  in  both  American  and  European 
laboratories  to  be  a  most  efheient  toxin  pro- 
ducer. It  was  obtained  from  a  relatively  mild 
case  of  diphtheria  and  it  has  shown  no  great 
vi.ulencc  as  tested  by  the  experimental  inocu- 
lation of  guinea  pigs.  With  this  strain  filtered 
products  have  been  obtained  with  as  low  a 
minimum  lethal  dose  as  0.0015  cubic  centimeter. 
However  this  strain  sometimes  fails  to  produce 
a  satisfactory  toxin.  Through  another  strain 
Madscn  once  reported  a  toxin  whose  minimum 
lethal  dose  was  as  low  as  0.0005  cubic  centi- 
meter. This  is  the  most  powerful  diphtheria 
toxin  yet  reported.  The  cellular  substance  of 
the  diphtheria  bacillus  contains  a  protein  poison, 
as  was  first  shown  in  the  writer's  laboratory. 
Against  this  poison  diphtheria  antitoxin  has  no 
neutralizing  effect  and  it  must  be  regarded  as  a 
poison,  but  not  a  true  toxin.  It  will  be  seen 
that  the  word  toxin  has  come  to  have  a  distinct 
and  specific  meaning.  All  toxins  arc  poisons, 
but  all  poisons  are  not  toxins.  Those  poisons 
which  when  injected  into  animals  in  gradually 
augmented  doses  produce  antibodies  are  known 
as  toxins.  The  scrum  of  horses  immunized  to 
diphtheria  toxin,  and  known  as  diphtheria  anti- 
toxin, is  usually  preserved  by  the  addition  of 
0.5  per  cent  phenol  or  0.3  per  cent  tricresol. 
Filtration  of  the  serum  through  porcelain  re- 
moves the  antitoxin  on  account  of  the  large 
size  of  its  molecules.  Healing  antitoxin  to 
from  60°  to  70°  C  destroys  its  value,  but  the 
dried  antitoxin  will  bear  a  temperature  of 
110°  (".  for  half  an  hour  without  injury.  Diph- 
theria antoxin  is  quite  certainly  a  protein.  It 
is  true  that  it  bears  some  resemblance  to  fer- 
ments. It  is  in  and  of  itself  perfectly  harm- 
less to  the  animal  body.  All  disturbances 
which  may  result  from  the  administration  of 
diphtheria  antitoxin  are  due  to  other  constitu- 
ents of  the  serum  and  may  be  induced  by  the 
use  of  the  serum  of  a  normal  horse.  The  anti- 
toxin may  be  precipitated  from  the  serum  by 
metallic  salts  as  other  protein  constituents  arc, 
but  it  is  not  carried  down  mechanically  as  hap- 
pens to  the  toxins  and  the  ferments.  It  is 
more  than  probable  that  the  antitoxin  is  a 
globulin.  It  is  precipitated  with  this  protein 
fraction,  and  the  concentrated  antitoxin  has 
been  prepared  by  thi*  method.  Unfortunately 
the  immunity  induced  by  diphtheria  antitoxin 
is  only  temporary.  la>tiug  from  three  to  four 
weeks  while  one  attack  of  diphtheria  does  not 
give  immunity  to  another,  b'or  this  reason  it 
frequently  happens  that  a  child  who  has  once 
had  an  immunizing  dose  may,  a  few  months 
or  possibly  a  few  years  later,  need  a  curative 
dose.  The  fear  of  anaphylactic  shock  has  led 
many  physician*  to  hesitate  about  a  "reinjec- 
tion"  of  how  serum  after  an  interval  of  10 
day*  or  Ionizer,  but  with  proper  care  one  may 
do  ibis  with  saiYty.  In  all  cases  of  "reinjection" 
after  an  interval  of  10  da>  s  or  longer  one  drop 
of  On  antitoxin  >houM  be  administered  and  if 
no  untoward  symptoms  follow  within  an  hour, 
any  amount  of  the  >crum  mav  be  injected  with 
safety.    This  procedure  should  be  adopted  not 


only  in  all  cases  of  €rcinjection*  but  when  ihr 
patient  has  shown  at  any  tine  asthmatic  symp- 
toms. With  these  precautions  no  physician  need 
fear  to  use  diphtheria  antitoxin  in  the  treat- 
ment of  this  disease.  When  antitoxin  is  n*d 
early  in  the  disease  the  extension  of  the  mem- 
brane in  the  throat  usually  stops  in  a  few 
hours.  For  this  reason  laryngeal  diphtheria  » 
now  rarely  seen  except  in  neglected  cases.  Not 
only  docs  the  extension  of  the  membrane  rtot 
on  the  administration  of  the  antitoxin,  but  as 
a  rule  that  already  formed  begins  to  recede, 
becomes  detached  and  fades  away. 

In  all  civilized  countries  the  manufacture 
of  diphtheria  antitoxin  is  under  government 
control.  In  the  United  States  this  is  one  of 
the  functions  of  the  United  States  Public 
Health  Service.  No  one  can  manufacture  diph- 
theria antitoxin  without  a  permit  from  uns 
service  and  such  permits  are  not  granted  until 
personal  inspection  has  convinced  the  service 
ot  the  reliability  and  scientific  intelligence  of 
the  manufacturer.  Besides  this,  every  batch  of 
diphtheria  antitoxin  prepared  is  tested  not  only 
by  the  manufacturer  but  in  the  Hygienic 
Laboratory  at  Washington.  It  is  highly  essen- 
tial that  the  preparation  and  standardization  of 
so  valuable  an  agent  as  this  should  be  under 
government  control. 

Tetanus,  or  lockjaw,  is  one  of  the  most 
strikingly  distressing  and  fatal  diseases  known. 
Therefore  it  is  not  strange  that  it  is  men- 
tioned in  some  of  the  earliest  medical  writ- 
ings. It  was  known  to  the  writers  of  clas- 
sical times  that  tetanus  was  in  some  way  con- 
nected with  wounds  and  that  it  was  mock 
more  common  in  military  than  in  civil  life 
Furthermore,  it  has  long  been  known  that  the 
frequency  of  the  development  of  tetanus  does 
not  run  parallel  with  the  extent  or  gravity  of 
the  wound.  Indeed  it  is  more  likely  to  result 
from  a  trivial  penetrating  wound  than  from  i 
large  open  one.  The  infectious  nature  of  tms 
disease  was  first  demonstrated  by  French  phy- 
sicians, especially  Verneuil.  However  the  ex- 
perimental transfer  of  tetanus  was  first  made 
by  two  Italian  physicians.  Carle  and  Rattone,m 
1884.  They  inoculated  12  rabbits  with  matter 
taken  from  a  pustule  on  a  man  who  had 
tetanus.  Within  a  few  days  11  of  these  aimnalt 
developed  the  disease,  and  from  these  it  was 
transferred  to  other  rabbits.  Soon  thereafter 
Nicolaier  induced  tetanus  in  rabbits,  guinea 
pitfs  and  mice,  by  inserting  bits  of  earth  under 
the  skin.  This  investigator  also  discovered  the 
specific  bacillus,  but  failed  to  separate  it  from 
associated  bacteria.  Thi.s  was  done  by  a 
Japanese  bacteriologist,  Kitasato.  The  tetanus 
bacillus  develops  spores  which  are  highly  re- 
sistant to  heat  and  other  adverse  agents  and 
may  retain  their  vitality  quite  indefinitely.  In 
some  localities  100  per  cent  of  rabbits  inoculated 
with  the  soil  develop  this  disease.  As  a  rule,  the 
spores  arc  most  abundant  in  filthy  soil. 
cially  that  richly  impregnated  with  horse 
nure.  Before  the  days  of  aseptic 
tetanus  was  especially  prone  to  follow 
procedures,  as  was  noted  by  Larrey,  Napoleon's 
Kreat  surgeon,  and  many  other  operators  both 
in  the  field  and  in  hospitals.  Among  certain 
primitive  dirty  people  tetanus  of  the  newfr 
born  is  frequent  on  account  of  the  methods 
of  cutting  and  dressing  the  cord.  On  certain 
islands,  as  Reunion  and  Cayenne,  the  iafanttk 
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rate  from  this  cause  has  in  some  years 
s  high  as  50  per  cent.  In  other  localities 
s  works  havoc  among  women  in  the 
:ral  state.  Some  savage  tribes  smear 
arrowheads  with  mud  rich  in  tetanus 
The  marked  mortality  from  Fourth 
/  celebrations  in  this  country  a  few  years 
as  due  to  tetanus  infection.  Fortunately 
irbaric  rites  with  which  we  were  ac- 
led  to  celebrate  the  birthday  of  our  na- 
lave  been  beneficially  modified,  largely 
h  the  knowledge  spread  by  fhe  Journal 
i  American  Medical  Association.  The 
Df  our  country  most  abundantly  infected 
his  virus  seem  to  be  the  Atlantic  States, 
illy  Long  Island  and  the  Valley  of  the 
n.  Commercial  gelatin  and  catgut  used 
geons  have  been  the  bearers  of  this  in- 
i,  and  most  thorough  sterilization  is  neces- 
l  order  to  destroy  the  spores.  Formerly 
3ke  of  idiopathic  and  traumatic  tetanus, 
we  are  quite  sure  that  the  former  does 
ist.  The  wound  may  be  so  trivial  that  it 
tied  before  symptoms  of  the  disease 
p.  In  other  cases  the  wound  may  not  be 
skin,  but  on  a  mucous  membrane,  as  in 
>uth,  nose  or  throat.  The  writer  saw  a 
.  which  the  virus  had  entered  through  the 
rom  which  a  tooth  had  been  extracted, 
been  claimed  that  tetanus  is  more  preva- 
i  black  and  mixed  races  than  among 
,  and  some  have  endeavored  to  show  the 
ice  of  racial  susceptibility.  The  truth  is 
Ithiness  is  the  predisposing  agent  rather 
l  racial  difference.  The  simple  custom 
ing  the  wash  by  spreading  the  clothes  on 
Hind  has  been  found  to  play  a  part  in  the 
;nce  of  this  disease.  The  distribution 
tetanus  virus  seems  to  be  world-wide, 
been  found  in  every  land,  in  the  temperate 
rrid  zones  at  least,  and  in  many  waters 
.s  those  of  Lake  Geneva  and  the  Dead 
It  may  be  present  in  bilge  water  and 
»n  ships  have  been  infected  from  this 
Many  years  ago  on  an  English  ship 
l  naval  battle  16  of  the  wounded  died  of 
i.  It  may  be  carried  into  wounds  with 
r  infected,  clothing  or  with  the  dirt  on 
:in,  and  it  has  been .  found  on  nearly 
article  worn  by  the  soldier,  from  his 
:o  his  collar.  Virgin  forest  soil  has  gen- 
been  found  free  from  this  virus,  but  the 
ngs  from  the  streets,  stables,  houses, 
md  cars  frequently  produce  tetanus  when 
iced  under  the  skin  of  animals.  Of  our 
:ic  animals,  the  horse  is  the  most  sus- 
e  and  is  a  frequent  victim.  The  ox- 
next,  followed  closely  by  sheep  and 
Dogs  and  cats  are  not  easily  infected, 
succumb  to  inoculation.  When  swallowed, 
anus  bacillus  has  no  effect  unless  there 
ic  break  in  the  mucous  membrane  and 
iminatcd  with  the  faeces  unchanged.  In 
ay  the  f.xcal  matter  of  men  and  animals 
s  the  soil. 

anus  toxin,  one  of  the  most  potent 
>  known,  is  prepared  by  growing  the 
i  bacillus  in  bouillon  or  blood  serum  un- 
aerobic  conditions.  The  bacillus  is  re- 
by  filtration  and  the  filtrate  constitutes 
:in.  It  is  of  delicate  nature  and  is  easily 
-ed  by  both  physical  and  chemical  agents, 
and  air  rapidly  render  it  inert.  Even 
ration    of    the    culture    both    light   and 


air  should  be  excluded.  According  to  Kitasato, 
exposure  to  sunlight  completely  destroys  the 
toxin  within  from  15  to  18  hours.  Other 
investigators  have  reported  the  time  as  only 
half  of  this.  Oxidizing  agents  such  as  dilute 
solutions  of  potassium  permanganate,  mineral 
and  vegetable  acids,  destroy  it  promptly.  From 
its  solution  in  the  filtered  cultures  tetanus  toxin 
is  thrown  down  on  the  addition  of  ammonium 
sulphate,  and  by  dialysis  and  evaporation  in 
vacuo  it  can  be  obtained  in  dry  form,  not  pure 
but  mixed  with  the  proteins  carried  down 
with  it  by  the  reagent,  ihe  purest  preparations 
yet  made  still  give  the  protein  reactions  and 
there  are  those  who  claim  that  the  toxin  is  an 
albumose,  but  this  does  not  necessarily  follow. 
According  to  Brieger  and  Cohn,  the  fatal  dose 
for  a  mouse  is  about  0.0000005  gram  and  for  a 
man,  about  0.00023  gram.  It  requires  2,000  times 
as  much  of  the  poison  per  kilo  of  body-weight 
to  kill  a  rabbit  as  it  does  to  kill  a  horse,  and  the 
chicken  is  100  times  less  susceptible  than  the  rab- 
bit. It  is  highly  poisonous  when  introduced  sub- 
cutaneously  or  intravenously,  but  is  most 
potent  when  administered  subdurally  or  in- 
tracerebrally.  This  is  due  to  the  fact  that  it 
has  a  predilection  for  nervous  tissues.  It  has 
been  shown  quite  conclusively  that  when  in- 
jected subcutaneously  the  toxin  Is  conveyed 
to  the  nerve  centres  through  the  axis  cylinders 
of  the  motor  nerves,  and  that  symptoms  of 
tetanus  first  develop  when  the  anterior  horns 
of  the  spinal  cord  are  reached.  This  explains 
why  there  is  always  a  period  of  incubation, 
both  after  subcutaneous  injection  of  the  toxin 
and  as  a  result  of  wound  infection  with  the 
bacillus.  It  also  makes  plain  the  observation 
so  frequently  recorded  that  the  period  of 
incubation  is  shorter  the  nearer  the  site  of  in- 
oculation is  to  the  central  nervous  system. 
That  tetanus  toxin  does  combine  with  certain 
constituents  of  the  central  nervous  system  was 
demonstrated  some  years  ago  by  Wassermann 
who  found  that  when  the  toxin  is  rubbed  up  in 
a  mortar  with  brain  or  spinal  cord  tissue  it 
is  completely  fixed  and  neutralized.  In  other 
words,  it  forms  a  compound  with  some  con- 
stituent of  this  tissue.  This  is  probably  what 
happens  when  the  poison  is  generated  by  the 
bacillus  in  the  animal  body  and  as  a  result  of 
the  injury  'thus  caused  to  the  nervous  tissue 
tetanic  spasms  occur.  A  tetanus  antitoxin  is 
prepared  in  a  manner  similar  to  that  employed 
in  the  preparation  of  diphtheria  antitoxin.  Un- 
fortunately, however,  the  brillant  practical  re- 
sults obtained  in  the  treatment  of  diphtheria 
have  not  been  secured  in  the  treatment  of 
tetanus.  The  value  of  tetanus  antitoxin  as  a 
protective  agent  has  been  recognized  for  many 
years  and  has  been  fully  confirmed  in  the 
treatment  of  the  wounds  of  the  World's  War. 
Before  the  United  States  entered  the  war, 
American  laboratories  were  busy  supplying  the 
armies  of  the  Allies  with  this  material.  Sol- 
diers received  a  protective  dose  before  they 
went  into  battle  and  all  wounded  were  treated 
with  this  agent  as  soon  as  possible.  In  this 
way  a  high  death  rate  from  tetanus  has  been 
avoided,  notwithstanding  the  fact  that  a  large 
proportion  of  the  wounds  are  infected  with  the 
bacillus.  If  one  waits  until  symptoms  of 
tetanus  have  developed  the  administration  of 
the  serum  fails  in  a  large  proportion  of  the 
cases  to  effect  a  cure.    However,  even  under 
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this  condition  rhe  treatment  is  not  wholly  with- 
out value.  The  cessation  of  trench  warfare 
was  followed  by  a  notable  decrease  in  the  num- 
ber of  wounds  infected  with  the  organism  of 
this  disease. 

In  certain  parts  of  Germany,  especially  in 
Wurttcmburg  and  neighboring  parts  of  Baden 
and  Bavaria,  where  sausage,  a  favorite  article 
of  diet,  has  been  imperfectly  cured  and  eaten 
raw,  poisoning  from  this  article  of  food  has 
long  been  known.  Rarely,  similar  cases  have 
occurred  among  those  in  the  United  States  who 
persisted  in  the  Old  World  method  of  preparing 
and  eating  sausage.  As  a  rule,  food  which 
produces  this  form  of  intoxication  has  been 
prepared  for  a  long  time  before  it  is  eaten. 
The  disease  thus  produced  is  known  as  *hotul- 
ism°  and  it  should  be  clearly  understood  that 
this  docs  not  include  the  ordinary  form  of  food 
poisoning  which  leads  to  vomiting  and  purging 
and  generally  ends  in  recovery.  In^  188:>,  some 
JO  cases  of  botulism  developed  in  a  small 
Belgian  village  and  were  studied  by  Van 
Ermengem  of  Ghent.  In  this  instance,  the 
food  was  a  ham  which  had  been  kept  in  dilute 
brine.  It  was  from  a  sound  animal,  other  por- 
tions of  which  had  been  eaten  while  fresh  with- 
out harm.  In  fact  the  companion  ham,  from 
the  same  brine,  had  been  eaten  without  dis- 
turbing those  who  had  partaken  of  it.  The 
sound  ham  lay  near  the  surface  and  was  not 
wholly  covered  by  the  brine  while  the  faulty 
piece  lay  on  the  bottom  of  the  vat  and  was 
completely  excluded  from  the  air.  It  was  not 
noticeably  decomposed,  but  was  marked  by 
soft  colored  spots  and  gave  off  the  odor  of 
butyric  acid.  In  this  meat  the  bacillus  botulinus 
was  found.  An  aqueous  extract  of  the  ham 
was  injected  into  animals  and  proved  to  be 
intensely  poisonous.  In  cats  it  caused  dilatation 
of  the  pupils  and  abundant  mucous  secretion  in 
the  mouth  and  pharynx,  prolapse  of  the  tongue, 
roughness  of  the  voice  followed  by  complete 
aphonia,  difficulty  in  swallowing  and  paralytic 
symptoms  resulting  in  death  within  from  four 
to  eight  days.  Mice  and  guinea  pigs,  rabbits 
and  apes  were  affected  in  much  the  same  way. 
The  apes  were  found  to  be  equally  susceptible 
when  fed  by  mouth,  while  cats,  rats,  dogs  and 
chickens  were  not  susceptible  when  fed.  Other 
outbreaks  due  to  the  same  cause  have  been  re- 
ported from  time  to  time  in  this  and  other 
countries 

The  bacillus  botulinus  is  strictly  anaerobic, 
except  when  grown  with  other  organisms 
which  consume  the  air.  It  grows  only  feebly 
at  animal  temperature,  but  at  lower  tempera- 
tures and  when  the  air  is  excluded  it  develops 
its  toxin.  It  will  be  seen  that  it  does  not  cause 
an  infection  but  an  intoxication.  Indeed,  the 
bacillus  does  nut  multiply  in  the  animal  body, 
or  doe*  so  only  to  a  flight  extent.  It  i<  a 
toxicogenic,  rather  than  a  pathogenic,  organism. 
A  striking  characterise  of  this  toxin  i<  that 
it  affect*  Nome  animals,  including  man.  when 
taken  by  the  mouth.  It  also  ha*  a  predilection 
fi-r  in  rvoiis  ti>Mie.  According  to  Marinesco 
and  other <  it  induces  marked  changes  in  the 
ielk  of  the  anterior  horns,  leading  i<>  chroma- 
inl\-i-.  and  disintegration  of  Kiel's  granules. 
Like  tetania  tuxin.  it  comhim  <  in  vitro  with 
nr\"U-  ,i'-ue.  ;iirir:ivj  an  inert  compound.  An 
effectivi  ;!:;'i:«  \i:i  ha*  been  prepared  and  has 
proved  etVicknt  in  animal  experimentation.   The 


writer  is  not  aware  that  this  antitoxin  hat  U 
used  in  the  treatment  of  botulism  in  man  Thi* 
toxin  may  occur  in  canned  vegetables  as  well 
as  in  meats.  There  was  quite  a  scare  in  the 
United  States  in  1917  concerning  the  possibility 
of  botulism  being  widely  prevalent  on  account 
of  the  new  methods  of  preserving  food  pro- 
posed at  that  time  by  the  Agricultural  Depart- 
ment. This  fright  has  not  been  justified  by 
subsequent  events.  Apparently  the  badlloi 
botulinus  is  not  widely  distributed.  So  far,  it 
has  been  found  only  once  except  in  food  an! 
that  was  in  the  fa»ccs  of  hogs.  As  has  been 
stated,  it  grows  only  in  the  absence  of  air  or 
in  association  with  other  organisms  which  con- 
sume the  air,  and  it  has  been  found  in  canoed 
foods.  In  such,  it  produces  gas  which  bulges 
the  ends  of  the  can  and  food  from  such  con- 
tainers should  not  be  eaten.  In  brine  of  more 
than  10  per  cent  strength  it  will  not  grow.  It 
is  of  special  interest  because  it  is  essentially  i 
saprophytic  organism  producing  in  food  in  the 
absence  of  air  a  most  potent  poison  which 
affects  man  when  taken  into  the  stomach. 

Reference  has  already  been  made  to  the  fid 
that  the  toxins  were  first  found  in  the  venom 
of  snakes.  Antitoxins  to  these  venoms  have 
been  prepared,  their  value  demonstrated  ex- 
perimentally on  animals,  and  some  slight  use 
of  these  preparations  have  been  made  in  ibe 
treatment  of  men  bitten  by  poisonous  snakes  a 
India.  However,  these  antitoxins  like  all  other* 
arc  strictly  specific  and  an  antitoxin  must  be 
prepared  for  the  venom  of  each  species  of 
poisonous  snake.  The  rarity  of  death  from  tlu 
cause  in  most  parts  of  the  world  and  the  ddE- 
culty  of  preparing  and  keeping  cm  hand  h 
antitoxin  for  the  treatment  of  the  bite  of  each 
species  limits  the  use  of  this  preparatk-n. 
Within  recent  years  an  antitoxin  has  been  pre- 
pared and  used  successfully  in  the  treatment  of 
cerebrospinal  meningitis.  In  this  ins:ance  i 
definite  amount  of  fluid  is  withdrawn  by  punc- 
ture under  aseptic  precautions  from  the  spinal 
canal  and  is  replaced  by  the  injection  of  the 
antitoxin.  Furthermore,  it  has  been  demoa- 
stratcd  in  our  own  camps  during?  the  war  that 
the  intravenous  injection  of  this  antitoxin  a 
beneficial. 

Scientific    investigations    and    ex| 
studies  on  animals  have  given  to  m*u  , 
absolute    control    of    diphtheria    and   of 
enteric  diseases  as  typhoid  fever  and  its         w 
Tuberculosis*,  formerly  known  as  the  *C 
of  the  Hosts  of  Death,9  has  been  grea 
but  to-day  pneumonia, —  or  as  we  sin 
the  pneumonias. —  is  the  mostly  dcadl> 
that  we  have  to  deal  with  in  both  tnilitaij 
civil  lite.    The  medical  profession  I       recc 
come  to  a  realization  of  the  fact  thi»i  • 
ally  there  are  many  forms  of  pneumoiu«. 
the  first   place,  there  are   several   type*  of 
pncumococcus.     In  the  second  place,  <  «- 

gani<m*    belonging    to    the    streptococcus 
staphylococcus   groups    may    cause  ■*■ 

In  the  Rockefeller  Institute  there  h«»  ucu  -t- 
pared  a  serum  for  the  treatment  of  that 
of  pneumonia  due  to  pneumococcus  Tjrpv  * 
Animals  have  been  immunized  to  this  organus 
and  the  -era  of  such  animals  have  been  *t4 
in  the  cure  of  this  disease.  However,  it  is  w 
certain  at  present  that  such  sera  have  nw 
antitoxic  values.  Some  claim  that  the  sera  ci 
animals  immunized  with  this  type  of 
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coccus  have  a  bactericidal  action,  while  others 
think  that  they  only  render  phagocytic  action 
more  effective.  In  order  to  be  of  service  in  the 
treatment  of  pneumonia  due  to  pneumococcus 
Type  I,  a  relatively  large  amount  of  the  serum 
must  be  used.  In  other  words,  a  certain  de- 
gree of  concentration  must  be  reached.  The 
law  of  multiple  proportion  which  holds  good 
between  diphtheria  toxin  and  its  antitoxin  fails 
here.  Our  experience  in  the  World  War  has 
demonstrated  the  great  destructiveness  of  the 
pneumonias  and  the  lesson  that  we  have  learned 
should  lead  to  the  greatest  effort  toward  the 
discovery  of  both  preventive  and  curative 
measures  in  these  diseases.  On  the  battlefields 
of  France  the  gas  bacillus,  known  also  as  the 
Welch  bacillus,  proved  a  most  distressing  and 
destructive  agent.  Shortly  before  the  war 
closed  Bull  and  Pritchett  at  the  Rockefeller  In- 
stitute discovered  an  antitoxin  for 'the  poisons 
of  this  organism  and  fully  demonstrated  its 
value  in  experimental  animals.  The  cessation 
of  trench  warfare  led  to  a  rapid  reduction  in 
the  number  of  wounds  infected  by  this  organ- 
ism and  the  time  has  not  yet  come  for  a  cor- 
rect estimate  of  the  practical  value  of  the  anti- 
toxin. See  Immunity;  Medical  Science  and 
The  World  War;  Serum  Therapy. 

Victor  C.  Vaughan, 
Dean,  Department   of  Medicine  and  Surgery, 
University  of  Michigan. 

TOXODON,  a  genus  of  large  Pleistocene 
mammals  whose  complete  remains  are  found  in 
the  Pampas  formations  of  Argentina.  They 
were  about  the  size  of  a  hippopotamus;  the 
teeth  consist  of  large  incisors,  very  small  lower 
canines  and  strongly-curved  molars,  all  with 
persistent  roots.  According  to  Cope,  the  tarsal 
bones  more  nearly  resemble  those  of  the  Tro- 
boscidca  than  any  other  known  ungulates. 
With  a  smaller  genus,  Nesodom,  it  constitutes 
the  sub-order  Toxodontia. 

TOY,  Crawford  Howell,  American  Oriental 
scholar:  b.  Norfolk,  Va,  23  March  1836;  d. 
Cambridge,  Mass.,  12  May  1919.  He  was  grad- 
uated at  the  University  of  Virginia  in  1856, 
studied  in  Berlin  (1866-68),  and  became  pro- 
fessor of  Hebrew  in  the  Southern  Baptist  Theo- 
logical Seminary  in  1869  and  professor  of  He- 
brew and  other  Oriental  languages  and  lecturer 
on  biblical  literature  at  Harvard  in  1880.  From 
1909  until  his  death  he  was  professor  emeritus. 
His  published  works  include  (The  Religion  of 
Israel >  (1882)  ;  < Quotations  from  the  Old  Tes- 
tament in  the  new  Testament*  (1884); 
( Judaism  and  Christianity,  a  Sketch  of 
the  Progress  of  Thought  from  Old  Tes- 
tament to  New  Testament  (1890);  He- 
brew Text  and  English  Translation  of  EzekieP 
(1899);    Commentary   on    Proverbs'    (1899); 

.^Introduction     to     the    History    of     Religion> 

•1(1913),  and  others. 

TO  YAM  A,  td-ya-ma',  Japan,  the  capital  of 
the  prefecture  of  Toyama,  situated  near  the 
head  of  Toyama  Bay,  west  coast  of  Nippon, 
170  miles  northwest  of  Tokio.  It  has  consider- 
able trade  in  drugs  and  leather.  Pop.  of  the 
■  city  about  64,822;  of  the  prefecture,  829,596. 

TOYNBEE,  toin'be,  Arnold,  English  social 

^economist  and  philosopher:  b.  London,  23  Aug. 

1852;   d.  Wimbledon,  9  March  1883.     He  was 

interested  in  various  movements  of  popular  re- 
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form  and  the  betterment  of  the  laboring  classes. 
Though  called  a  socialist,  he  was  certainly  a 
conservative  one  and  vigorously  opposed  in  two 
lectures  the  doctrines  of  the  ( Progress  and 
Poverty  >  (1880)  of  Henry  George  (q.v.). 
Toynbee  Hall  in  Whitechapel,  London,  was 
established  in  his  memory  in  January  1885  and 
was  the  first  ^universal  settlement. ft  His  writ- 
ings were  posthumously  collected  as  (The  In- 
dustrial Revolution  >  (1884;  4th  enlarged  ed., 
1894).  Consult  Montague,  (Life)  (Johns 
Hopkins  historical  scries,  1889) ;  Milner,  <  Ar- 
nold Toynbee:  a  Reminiscence >  (1895). 

TOYNBEE,  Paget,  English  critic  and 
author:  b.  Wimbledon,  20  Jan.  1855.  He  was 
educated  at  Balliol  College,  Oxford,  and  from 
1878  to  1892  was  a  private  tutor.  An  Italian 
scholar,  he  has  been  a  contributor  to  Romania 
and  the  Giornale  Storico  della  Letteratura 
Italiana,  and  published  < Index  of  Proper  Names 
in  the  Works  of  Dante*  (1894-97);  diction- 
ary of  Proper  Names  and  Notable  Matters  in 
the  Works  of  Dante)  (1898);  <Ricerche  e 
Note  Dantesche>  (1899);  <A  Critical  Text  of 
the  Divine  Comedy }  (1899)  ;  besides  editions  of 
the  three  parts  of  Cary's  Vision  of-  Dante, } 
with  introductions  and  notes  (1899-1901-02)  ; 
a  <Life  of  Dante>  (1900;  2d  ed.,  1901),  and 
<  Dante  Studies  and  Researches1  (1902). 

TOYNBEE  HALL,  a  social  settlement,  the* 
first  in  the  world,  founded  by  Canon  S.  A.  Bar- 
'nett  in  memory  of  Arnold  Toynbee,  who  while  a 
student  at  Oxford  became  interested  in  the 
White  Chapel  district  poor.  The  settlement 
was  opened  in  1884  and  was  a  success  from  the 
start,  gradually  becoming  a  centre  of  educa- 
tional and  social  endeavor  and  rallying  to  its 
work  many  of  the  leading  young  men  of  the 
time.  Consult  Gell,  Philip  L.,  ( Account  of  the 
Work  of  Toynfoee  Hall  in  East  London }  (Bal- 
timore 1889).  See  Social  and  University 
Settlements. 

TOYS,  American,  Manufacture  of.     To 

teH  the  story  of  the  art  of  toy-making  from 
its  earliest  days  it  would  be  necessary  to  follow 
the  industry  back  through  many  centuries,  for 
the  archaeologists,  in  delving  among  the  tombs 
of  ancient  Greece  and  E^ypt,  have  made  the  sur- 
prising discovery  that  children  played  with  dolls 
— and  jointed  dolls  at  that  —  more  than  5,000 
years  ago.  Moreover,  by  the  side  of  these  dolls 
the  scientists  have  unearthed  other  playthings 
that  children  still  crave:  dolls'  furniture,  the 
utensils  for  cooking  and  for  keeping  shop,  and, 
what  is  perhaps  more  interesting  from  the  point 
of  view  of  the  antiquarian,  the  articles  used  by 
the  priests  in  making  the  sacrifices,  cleverly 
duplicated  in  miniature,  showing  that  the  chil- 
dren of  those  times  also  played  at  having  re- 
ligious exercises  for  the  benefit  of  their  dolls. 

Scientists  now  claim  that  the  custom  of 
playing  with  dolls  is  one  that  is  practically  as 
old  as  the  world  itself,  and  they  base  their  as- 
sumption upon  the  theory  that  playthings  are 
and  always  have  been  just  as  necessary  a  con- 
stituent of  human  health  and  development  as 
either  food  or  medicine.  The  most  eminent 
modern  psychologists  support  this  theory.  They 
claim  that  the  reason  why  children  crave  toys 
is  that  their  nature  requires  them,  and  that  to 
deprive  them  of  such  playthings  would  be  to 
retard  their  mental  growth  and  development. 
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In  spite  of  the  early  origin  of  toys  the  prog- 
ress in  the  manufacture  of  playthings  was  so 
slow  that  even  as  late  as  100  years  ago  they 
were  few  in  number,  simple  of  construction 
and  extremely  costly,  especially  in  the  United 
States.  At  that  time  no  such  articles  were 
systematically  manufactured  in  this  country,  and 
as  the  cost  of  importation  added  materially  to 
the  price,  there  were  comparatively  few  persons 
who  were  financially  able  to  purchase  such 
puppets  for  their  little  ones.  Instead,  the  chil- 
dren of  those  days  accepted  more  primitive 
playthings  —  dolls  that  were  often  not  dolls  at 
all,  but  pieces  of  cloth,  cither  folded  and  pinned 
in  such,  manner  as  to  suggest  the  "shape"  that 
was  not  there,  or  with  head  and  bust  stuffed  hard 
with  sawdust,  the  features  being  indicated  by 
pen  and  ink  drawing.  In  addition  to  these 
dolls  there  were  a  few  other  toys  that  cou  d  be 
purchased  for  children,  but  hoops,  jumping- 
ropes,  ten-pins,  marbles,  pop-guns,  the  jack-in- 
the-box  the  battledoor  and  shuttlecock,  a  few 
simple  games,  some  roughly  illustrated  books, 
alphabet  blocks,  etc.,  represented  the  limit  of 
the  toy-sellers'  stock. 

So  far  as  America  is  concerned  the  toy- 
making  industry  is  of  so  recent  an  origin  that 
it  can  scarcely  be  said  to  have  a  history-  Be- 
fore 1875  more  than  90  per  cent  of  the  toys 
sold  in  this  country'  were  of  foreign  manufac- 
ture, and  we  have  made  no  attempt  to  export 
such  few  articles  as  we  did  make  into  other 
countries.  To-day,  on  the  other  hand,  scarcely 
5  per  cent  of  the  toys  we  sell  are  made  abroad, 
while  our  exports  arc  increasing  rapidly. 

To  obtain  anything  like  an  accurate  idea  of 
the  great  progress  that  this  nation  has  made  in 
the  art  of  toy-making  it  is  necessary  to  remem- 
ber that  up  to  about  1875  there  was  not  a  doll 
factory  in  the  United  States,  and  that  such  other 
toys  as  were- manufactured  in  American  turning 
mills  were  cheap  in  quality  and  unprepossessing 
in  appearance.  When  the  American  manu- 
facturers began  to  make  toys,  al>out  a  quarter 
of  a  century  ago,  they  found  that  it  would 
be  extremely  difficult  for  them  to  compete  suc- 
cessfully with  the  foreign  toy-makers  in  the 
field  which  they  had  occupied  for  so  long.  In 
the  first  place  material  was  cheaper  in  Europe, 
and  there  could  be  no  comparison  between  the 
comparatively  good  wages  paid  to  workmen  in 
this  country  and  the  miserable  pittance  allowed 
in  those  German  and  Swiss  villages  where  the 
entire  population  was  held  under  contract  to 
produce  such  goods  at  prices  that  barely  enabled 
them  to  keep  body  and  soul  together.  To  over- 
come this  difficulty  American  inventive  genius 
was  called  into  play,  with  the  result  that  the 
local  manufacturers  not  only  established  many 
new  lines  of  toy  specialties  but  that  they  evolved 
countless  ingenious  contrivances  that  the  for- 
eign producer  has  never  dreamed  of  making. 
Thus  while  we  still  import  some  dainty  toys 
from  France  and  Switzerland,  nearly  all  the 
newest  and  most  unique  productions  are  now 
made  in  America. 

Sim  pi  i  toys  are  made  mostly  of  wood  and 
metal,  using  the  same  principles  employed  by 
mechanical  engineers  in  the  making  of  duplicate 
machinery.  A  design  having  been  decided  on, 
and  reduced  to  its  mn-;t  simple  elements,  gigs  are 
fashioned  so  that  each  piece  is  a  duplicate  of 
every  other  piece,  and  the  construction  is  pushed 


through  on  the  American  factory  system.  May 
toys  arc  really  model  machines,  as  steam-et- 
gincs,  locomotives,  cars,  carriages,  fire-engines, 
automobiles,  tanks,  etc. ;  others  are  mere  figures 
or  puppets,  as  the  Noah's  ark  men.  wooden  fat* 
diers  and  the  like ;  others  are  miniatures  of  com- 
mon household  articles,  as  chairs,  tables,  plates, 
cups,  spoons,  etc.,  assured  to  be  proper  for  the 
furnishing  of  a  doll's  house.  Others  are  very 
elaborate  and  costly  as  goat's  carriage,  poia 
mobiles,  working  locomotives,  contractors'  ma* 
chinery,  imitation  large  figures  of  elephants, 
dogs  and  Teddy  bears,  hobby  horses,  etc.  Soar 
single  toys  in  playthings  sell  at  retail  between 
$100  and  $200,  which  is  not  considered  extrara- 
gant  by  the  rich. 

The  United  States  census  compiles  together 
the  manufacturers  of  toys  and  games.  It  ii 
not  possible  'wholly  to  separate  the  two,  but  it 
appears  that  there  were  in  1914  about  200  estab- 
lishments wholly  devoted  to  toy-making,  aad 
as  many  more  partly  devoted  to  the  industry, 
which  gives  employment  to  about  5.000  person* 
with  annual  products  valued  at  $8,000,000. 

TRACERY,  in  architecture,  pennanest 
openwork  in  a  window,  the  top  of  a  doorway, 
etc.,  characterized  by  geometric  and  ornamental 
management  of  the  prominent  lines  of  the  de- 
sign. It  is  common  in  the  cathedral  structure! 
of  Europe,  especially  in  the  older  French  aai 
Italian  structures.  The  term  is  extended  to 
similar  decorative  work  of  a  conventional  char- 
acter, as  on  a  dado  or  ceiling  decoration, 

TRACHEA,  tra-ke'a  or  tra'ke-a,  or  WIND- 
PIPE,  the  principal  air-passage  of  the  body; 
a  tube  extending  from  the  larynx  to  a  point 
opposite  the  third  dorsal  vertebra,  where  the 
tube  divides  into  two  chief  divisions  or  bronchi, 
one  of  which  supplies  each  lung  with  the  air 
necessary  for  respiration  or  breathing.  The 
trachea  is  of  cylindrical  form  and  is  bow  mem- 
branous and  cartilaginous  in  its  structure.  Its 
length  is  about  four  and  one-half  inches  and 
its  diameter  from  three-fourths  inch  to  oat 
inch;  that  of  the  male  being  larger  than  that 
of  the  female.  The  front  or  anterior  surf  tot 
of  the  organ  is  convex  and  is  covered  in  the 
neck  and  chest  by  various  structures,  inclndng 
the  isthmus  of  the  thyroid  gland,  the  inferior 
thyroid  veins,  the  sternohyoid  and  sternothyroii 
muscles,  the  first  part  of  the  sternum,  the  arch 
of  the  aorta,  etc.  The  trachea  rests  on  the  gullet 
or  oesophagus,  while  in  the  chest  it  is  situated 
between  the  pleurae  or  membranes  lining  the 
thorax  and  has  the  pneumogastric  nerve  OB 
each  hide.  The  trachea  is  composed  of  ri 
or  zones  of  a  gristly  or  cartilaginous 
known  as  the  cartilages  of  the  trachea.  It 
on  the  gullet  or  oesophagus,  while  each 
forms  an  imperfect  ring,  being  unclosed 
and  having  the  gristlv  edges  merely  joined  If 
fibrous  mi-mliranc.  The  cartilages  are  sepa- 
rated from  each  other  and  also  connected  to- 
gether by  narrow  bands  of  fibrous  tissue.  The 
first  cartilage  of  the  trachea  is  broader 


the  others  and  may  be  divided  at  one  extremes 
while  the  last  cartilage  is  thick  in  the  namk 
and  curved  backward  at  the  point  where  the 
trachea  divides  into  the  two  bronchi  Soeae* 
times  two  of  the  cartilages  may  unite.  He 
muscular  fibres  of  the  trachea  exist  in 
tudinal  and  transverse  layers  and  are 
of  utKtriped  or  non-striated  fibres.   (SccMcscv* 
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rsTEM).  The  trachea  itself  is  lined  by 
:  mucous  membrane,  which  is  covered 
lelial  cells  provided  with  delicate  vibratile 
es  or  cilia.  The  trachea  derives  its  blood 
he  inferior  thyroid  arteries.  Its  nerves 
'Om  the  pneumogastric  trunks  and  recur- 
anches,  as  well  as  from  the  sympathetic 

Foreign  bodies  falling  into  the  trachea 
rcqucntly  enter  the  right  bronchus,  be- 
>f  the  larger  size  of  the  latter  and  be- 
>f  the  more  oblique  position  of  the  left 
is. 

eases  and  Injuries  of  the  Trachea. — 
achca  is  liable  to  inflammation  and  its 
ts  and  frequently  suffers  from  extension 
ase  from  the  larynx.  Acute  inflamma- 
ay  occur  as  an  idiopathic  affection  or  a 
m  of  other  disease,  as  smallpox,  measles, 

tuberculosis,  croup,  etc.  The  symptoms 
n  in  the  windpipe  from  the  top  of  the 
«,  expectoration  of  mucus,  sometimes 
ular    rings    and    a    peculiar    brazen-like 

Chronic    inflammation    usually   accom- 

follicular  pharyngo-laryngitis,  tubercu- 
ld  syphilis,  and  may  extend  to  the  sub- 
;  tissues  and  the  cartilaginous  structures, 
ig  in  ulceration,  cicitrization  and  stricture, 
eatment  consists  in  rest,  the  application 
m  poultices,  the  inhalation  of  steam  im- 
ted  with  balsamic  or  anodyne  substances 
e  administration  of  antiphlogistic  rcm- 
Constriction  of  the  trachea  may  be  pro- 
by  aneurismal  or  other  tumors  pressing 
illy  on  the  trachea;  or  the  symptoms 
;  produced  by  pressure  on  the  nervous 
>r  the  inferior  laryngeal  fibres.    Foreign 

occasionally  pass  through  the  larynx 
e  trachea  and  the  accident  is  a  formid- 
ic,  which  not  un frequently  proves  fatal, 
reident  occurs  most  frequently  among 
n  and  is  caused  by  a  sudden  inhalation 
lolding  something  in  the  mouth.  Occa- 
/,  however,  a  foreign  body  may,  during 

of  swallowing  and  without  an  inhala- 
iss  under  the  epiglottis  and  into  the  upper 

the  larynx.  Foreign  bodies  in  the  wind- 
ay  be  arrested  above  the  rima  glottidis, 
n  the  vocal  cords,  in  the  cavity  of  the 

or  in  the  trachea.  In  such  cases  the 
is  suddenly  seized  with  convulsive  cough 
spneea.    The  speech  is  more  or  less  af- 

and  the  breathing  is  whistling  or 
ms;  but  the  diagnosis  rests  mainly  on 
iden  accession  of  the  symptoms.  When 
:sence  of  a  foreign  body  is  made  out,  it 
to  be  removed  at  once.  When  the  body 
e  in  the  trachea,  a  free  opening  lower 
should  be  at  once  made  and  the  open- 
iy  be  either  longitudinal  or  transversely 
x.  It  is  advisable  in  nearly  all  cases  to 
be  trachea,  as,  by  securing  a  free  aper- 
3r  respiration,  spasm  of  the  glottis  is 
d  and  the  foreign  body  may  be  removed 
h  the  artificial  opening,  or  it  may  fall 
h  the  glottis  into  the  mouth.  Fracture  of 
chea  occurs  from  direct  violence  and  in 
ases  the  wounded  part  should  be  laid 
open,  so  as  to  secure  the  passage  of  air 

lungs.  Union  of  the  wound  by  suture 
e  avoided,  that  by  suppurative  inflamma- 
.ing  preferable,  the  head  and  neck  being 
d  in  a  suitable  position.    Foreign  bodies 

trachea   and   all    kinds   of   injury   from 


external  violence  are  serious  affections,  as  dis- 
ease of  the  lungs  is  apt  to  be  induced. 

The  term  trachea  as  applied  in  respect  to 
invertebrates  connotes  a  more  or  less  compli- 
cated arrangement  of  air-tubes  and  spiracles 
(q/v.),  most  fully  developed  in  insects  and  con- 
stituting the  respiratory  system.  See  Insects. 
For  the  general  subject,  see  Anatomy;  Lungs; 
Nose  and  Throat;  Respiration. 

TRACHEOTOMY.  See  Nose  and  Throat. 

TRACHOMA.    See  Ophthalmia. 

TRACHYTE,  traTcit,  an  igneous  or  pyro- 
genic  rock  of  the  effusive  type  and  consisting 
of  a  ground  mass  of  slender  hair-like  crystals 
of  orthoelastic  feldspar  and  fcrro-magnesian 
silicates  (hornblende  or  augite)  and  generally 
phenocrysts  of  sanidine  feldspar.  It  differs 
from  rhyolite  chiefly  in  the  absence  of  quartz. 
Trachyte  occurs  in  the  Black  Hills,  in  Custer 
County,  Colo.,  in  Montana,  along  the  river 
Rhine,  where  the  Drachenfels  furnishes  the 
most  typical  variety,  in  the  Auvergne,  in  Italy, 
and  in  the  Azores.  The  compact  pre-Tertiary 
varieties  arc  classed  as  felsites  (q.v.)  or  as 
porphyries. 

TRACING  PAPER,  transparent  paper 
which  enables  a  drawing  or  print  to  be  clearly 
seen  through  it  when  laid  on  the  drawing,  so 
that  a  pen  or  pencil  may  be  used  in  tracing  the 
outlines  of  the  original.  It  is  prepared  from 
smooth,  unsized,  white  paper  rendered  trans- 
parent by  an  oily  application,  as  of  oil  of  tur- 
pentine with  an  equal  part  of  Canada  balsam, 
nut-oil,  etc. 

TRACT  NUMBER  90.  See  Tracts  for 
the  Times. 

TRACT  SOCIETIES.  The  circulation  of 
religious  appeals  in  writing  preceded  the  inven- 
tion of  printing  and  was  used  by  Wyclif  and 
other  reformers  at  times  and  places  when  and 
where  open  preaching  might  have  been  too 
perilous.  The  printing-press  made  it  possible  to 
multiply  such  appeals  and  it  was  largely  used 
for  this  purpose  in  the  religious  controversies 
of  the  16th  and  17th  centuries.  The  17th  cen- 
tury and  the  beginning  of  the  18th  witnessed  the 
organization  of  several  societies  within  the 
Church  of  England  for  promoting  Christian 
knowledge  and  ((the  dispersion  both  at  home 
and  abroad  of  Bibles  and  tracts  of  religion.* 
It  was  not,  however,  until  1750  that  members  of 
different  Protestant  denominations  united  in 
London  to  form  the  "Society  for  Promoting 
Religious  Knowledge  Among  the  Poor*  This 
and  other  societies  with  a  similar  object  circu- 
lated many  religious  books  and  tracts. 

In  the  United  States  the  Methodist  Book 
Concern,  established  in  Philadelphia,  issued  its 
first  publication  in  1789,  and  removed  to  New 
York  in  1804.  In  1822  a  bindery  was  estab- 
lished and  in  1824  a  printing  office  was  added. 
The  division  of  the  Methodist  Church  on  the 
slavery  issue  led  to  the  establishment  of  a 
separate  book  concern  at  Nashville^  Tenn.,  by 
the  Methodist  Episcopal  Church  South.  The 
publications  of  the  Book  Concern  are  of  three 
classes  —  first,  the  bound  volumes,  denomina- 
tional papers  and  some  pamphlets;  second,  those 
of  the  Methodist  Episcopal  Sunday  School 
Union,  and  third,  those  of  the  Methodist  Epis- 
copal Tract  Society.  The  Concern  has  developed 
far  beyond   the  *tract  society,*  being  now  a 
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large  religious  publishing  house.  The  salaries 
of  bishops  and  other  expenses  of  the  Methodist 
Episcopal  Church  are  paid  out  of  the  profits  of 
the  Book  Concern. 

The  American  Tract  Society  was  founded 
in  the  spring  of  1825.  In  this  society  Christians 
of  various  Protestant  denominations  untied  to 
publish  and  circulate  "whatever  would  best 
diffuse  a  knowledge  of  our  Lord  Jesus  Christ 
as  the  redeemer  of  sinners  and  promote  the 
interests  of  vital  godliness  and  sound  morality,9 
the  material  circulated  to  be  such  as  would  re- 
ceive the  approbation  of  all  evangelical  Chris- 
tians. The  society  established  a  system  of 
colportage,  gave  wide  circulation  to  tracts  and 
sought  to  place  Christian  literature  in  every 
family.  Periodicals  were  established  for  young 
and  old  and  the  needs  of  the  large  foreign 
population  were  met  by  religious  publications  in 
their  own  languages.  The  society  has  contrib- 
uted from  its  earnings  nearly  $1,000,000  to 
assist  missionaries  abroad  in  pnnting  books 
approved  by  the  society.  In  donations  and 
legacies  the  society  has  received  over  $7,000,000 
and  has  expended  that  amount  in  its  gratuitous 
work,  besides  printing  and  circulating  over  800,- 
000,000  tracts,  pamphlets,  books  and  periodicals, 
many  of  which  were  sold.  Among  the  nationali- 
ties reached  in  their  own  languages  by  publica- 
tions of  the  American  Tract  Society  are  the 
Swedish,  Danish,  French,  Spanish,  Dutch,  Ital- 
ian, Portuguese,  Polish,  Bohemian,  Hebrew, 
German-Hebrew,  Hungarian,  Lithuanian,  Fin- 
nish, Welsh  and  Armenian.  It  has  furnished 
religious  reading  matter  to  the  American 
soldiers  in  large  quantities.  Besides  the  Ameri- 
can Tract  Society,  every  important  denomina- 
tion has  an  organization  for  the  circulation  of 
its  denominational  literature. 

TRACTARIANISM,  the  name  usually 
given  to  a  system  of  religious  opinion  and  prac- 
tice promulgated  within  the  Church  of  England 
in  a  series  of  papers  published  under  the  title 
of  *  Tracts  for  the  Times. }  between  September 
1833  and  March  1841.  The  immediate  object  of 
the  writers  seems  to  have  been  to  rouse  a  large 
number  of  nominal  adherents  of  the  Church  of 
England  from  their  apathy,  by  awakening  their 
interest  in  what  the  writers  conceived  to  be  the 
distinctive  principles  of  that  Church.  For  this 
end  they  sought  to  mark  out  a  middle  way  be- 
tween "Romanism*  and  what  they  called  ultra- 
Protestantism.  The  leaders  in  this  movement 
were  J.  H.  Newman,  John  Keble  and  E.  B. 
Pusey,  and  they  were  assisted  by  not  a  few 
devoted  adherents,  such  as  R.  H.  Froude 
(brother  of  the  historian),  Hook,  Palmer,  Per- 
seval,  Isaac  Williams  and  others.  In  the  first 
stage  of  the  movement  little  else  was  attempted 
than  the  inculcation  of  the  peculiar  and  ex- 
clusive powers  of  ministers  episconally  ordained 
by  the  laying  on  of  hands  in  a  direct  and  un- 
broken line  from  the  apostles,  and  it  was  not 
till  the  publication  in  183H  of  the  ( Remains  *  of 
R.  H.  Froude,  under  the  joint-editorship  of 
Newman  and  Keble,  that  any  suspicion  was 
created  in  the  public  mind  of  the  ultimate  tend- 
encies of  the  movement.  The  volumes  pub- 
lished under  that  title  were  pervaded  by  an 
unmistakably  anti -Protestant  spirit,  and  the  fact 
of  their  being  edited  and  defended  (as  they 
afterward  were)  by  two  who  were  known  to  be 
K  ader>  in  the  Tractarian  movement  caused  that 


movement  to  be  denounced  by  many  who  bd 
hitherto  treated  it  with  indifference  or  fo- 
bea ranee,  or  had  even  bestowed  upon  it  a  cer- 
tain measure  of  approval.  From  that  dale  At 
bishops  began  a  series  of  charges  all  bow- 
ing more  or  less  strongly  against  the  amhon 
of  the  tracts,  and  treating  them  not  as  hernia 
but  as  disturbers  of  the  Church.  Still  the  awtt- 
ment  went  on  more  actively  than  ever.  A  sssV 
titude  of  controversial  writings  appeared  m 
both  sides,  and  the  tracts  gradually  shown! 
more  and  more  of  a  leaning  to  the  Rons* 
Catholic  Church.  At  last,  in  Tract  No.  f| 
written  by  Mr.  Newman,  and  published  it 
March  1841,  an  attempt  was  made  to  prove  oaf 
there  is  no  insurmountable  barrier  between  d* 
Roman  Catholic  and  the  Anglican  commamoss; 
that  the  Thirty-nine  Articles,  although  prenusi 
by  Protestants,  are  susceptible  of  a  Caiholc 
interpretation  not  inconsistent  with  the  da> 
trines  of  the  Council  of  Trent.  On  the  15lkof 
the  same  month  the  hebdomadal  board  of  tat 
University  of  Oxford  condemned  the  tract  a 
teaching  a  mode  of  interpreting  the  Tinny 
nine  Articles  inconsistent  with  the  statutes  of 
the  university,  and  the  bishop  of  the  duces 
of  Oxford  recommended  that  -the  series  «f 
tracts  should  terminate  with  that  number, 
it  did.  A  few  years  later  (1845)  Newman 
over  to  the  Church  of  Rome,  as  several  of  _ 
other  partakers  in  the  movement  had  done  be- 
fore him.  The  effects  of  the  movement  am 
still  be  traced  within  the  English  Church  h 
the  extreme  development  of  ritualism  in  a  sn> 
tion  of  the  High  Church.  See  Great  Butadt 
—  The  Church  or  England;  Newman,  Pus- 
c:s  William  ;  Pussy,  Edward 
ism;  Ritual. 


&«.     i«i 


TRACTION,  Electric.    T 

development  of  electric  tractii 
that  of  other  great   technical   ue\ 
starting  with  experiments  on  a  snu**.  ; 
ing  no  practical  outcome,  followed  1-y  < 
ments  on  a  larger  scale,  showi 
possibility  of  the  system,  and  fi-  *a 

experience  so  obtained  in  a  succeasj       o 
rial  application  of  the  system  to  p       * 
ating  conditions.    It  was  not  until         i» 
and  development  of  dynamo-electi «, 
made  it  possible  to  obtain  electrical 
a  reasonable  cost  that  the  commercial  kc 
of  electric  traction  became  possible.  ; 
after  that,   electric  machinery  had 
proved  before  electricity  could  comoti-r 
existing  means  of  traction.    Amoi 
study  the  problem  seriously  wen.  ^ 
Germany,  and  Edison,  Field,  Daft  atau 
poelc  in  this  country.    Before  1884  a  fi 
had  been  built  for  exhibition  purposes 
that  time  until  1888,  although  some 
were  equipped  with  a  few  cars,  yet 
been  proved  that  electricity  could  be  \* 
substituted  on  tramways   for  cable 
traction.     In    February   of    1888    t 
Electric  and  Manufacturing;  Ct       \mMa^ 
the  equipment  of  the  tram*      » 
Va.,  with  the  Sprague  Electric  ]     , 
and  operated  the  road  so  successai 
road  manaperj  from  other  parts  oi 
try  were  convinced  that  they  had  si 
substitute   for  animal  traction   t 
crease  their  facilities  for  transf* 
create  the  cost  of  operation. 
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the  development  of  electric  roads  in  the  United 
States  has  been  rapid.  At  first  horse  tramways 
were  electrically  equipped,  then  cables  were  dis- 
placed by  electric  trolley  roads,  then  the  tram- 
ways were  extended  further  to  the  suburbs  and 
surrounding  towns,  and  towns  were  connected 
by  interurban  roaas  equipped  electrically,  run- 
ning at'  high  speeds  and  offering  a  service  im- 
possible with  steam  locomotives.  For  city  train 
service  on  elevated  roads,  the,  substitution  of 
electricity  has  taken  a  longer  time,  as  the  steam 
locomotives  were  efficient  and  as  the  changes 
involved  an  expenditure  which  would  not  have 
been  advisable  unless  decided  advantages  with 
respect  to  service  and  cost  of  operation  were 
shown. 

Direct-current  Railway  Motors. —  On  all 
the  electric  roads  in  this  country,  and  on  a  large 
proportion  of  those  abroad,  direct-current  mo- 
tors are  used  for  traction.  These  motors  are  of 
the  series  type,  and  are  usually  connected  to  the 
axle  through  a  single  spur  gearing.  The  charac- 
teristics of  the  direct-current  series  motor  are 
admirably  adapted  to  traction  work.  The  speed 
is  dependent  upon  the  tractional  effort,  and  the 
motor  slows  down  when  the  tractional  effort 
increases,  having  something  of  the  effect  of  a 
variable  speed  gear;  this  is  very  important  in 
practical  railway  work,  for  if  the  motors  ran 
at  a  constant  speed,  the  energy  demanded  on 
grades  would  be  greatly  exaggerated  and  much 
larger  motors  would  be  required.  It  is  also 
true  that  this  type  of  motor  gives  a  greater 
flexibility  to  the  system,  as  far  as  speed  is  con- 
cerned, and  this  flexibility  is  important  in  prac- 
tical operation.  To  show  the  difference  between 
a  series  motor  and  a  shunt  motor,  suppose  the 
track  resistance  is  10  pounds  per  ton  weight  of 
the  car;  then  if  the  speed  were  constant  (as 
would  be  the  case  with  a  shunt  motor),  the 
power  required  on  a  5  per  cent  grade  would 
be  11  times  as  much  as  on  a  level  —  air  re- 
sistance being  omitted  —  while  with  a  series 
motor  it  would  be  only  three  or  four  times 
as  much. 

It  might  be  well  to  briefly  trace  the  develop- 
ment of  electric  railroad  motors  in  the  United 
States.  The  motors  used  by  Sprague  in  the 
equipment  of  the  Richmond  road  had  too  small 
a  capacity  for  the  work  required  and  very  often 
burned  out.  They  were  two-pole  machines,  of  a 
rated  capacity  of  7.5  horse  power,  and  at  first 
drove  the  axle  through  a  single  reduction  gear- 
ing; the  work,  however,  was  so  heavy  that  it 
was  found  necessary  to  change  to  a  double  re- 
duction gearing,  the  teeth  of  the  pinion  stripping 
on  the  heaviest  grades.  These  motors  were  un- 
protected from  moisture  and  from  the  dust  and 
dirt  of  the  streets.  The  methods  of  suspend- 
ing the  motor  and  some  of  the  details  of  the 
regulation  are  still  retained.  The  field  magnets 
of  the  motor  were  sleeved  on  the  axle,  thus 
centring  the  armature  on  the  axle  and  al- 
lowing a  satisfactory  relation  between  the  two. 
The  first  motors  had  a  double  commutator, 
which  was  soon  abandoned,  as  it  greatly  in- 
creased commutator  troubles,  which  were  at  that 
time  serious.  The  brushes  first  used  on  these 
motors  were  of  copper  and  a  number  of  forms 
were  experimented  on,  it  being  necessary  to  rer 
verse  the  motor  without  injuring  the  commu- 
tator. None  of  the  experiments  with  copper 
brushes  were  successful,  and  it  was  not  until 
the  introduction  of   the  carbon  brush  by  the 


Thomson-Houston  Company  that  the  commu- 
tator difficulties  were  largely  obviated. 

Soon  after  the  Sprague  Company  entered  the 
railway  field,  the  Thomson-Houston  and  West- 
inghouse  companies  took  up  electric  railway 
work,  and  greatly  aided  its  development  by 
adding  their  immense  resources  to  the  resources 
of  the  Sprague  Company.  From  this  time  the 
development  of  street  railway  apparatus  was 
rapid.  The  first  motors  of  all  the  companies 
used  double  reduction  gearing,  and  one  of  the 
first  improvements,  after  the  introduction  of  the 
carbon  brush,  was  the  design  of  a  comparatively 
slow-speed  motor  which  allowed  a  single  reduc- 
tion gearing  to  be  used.  The  first  motor  of  this 
kind  was  made  by  the  Wenstrom  Company,  and 
within  a  short  time  other  manufacturers  were 
making  slow-speed  motors  —  some  going  so  far 
as  to  attempt  gearless  motors ;  the  latter,  how- 
ever, were  not  successful  owing  to  their  great 
weight  and  lack  of  efficiency  at  reasonable 
speed.  Most  of  the  slow-speed  motors  that 
were  made  at  this  time  were  not  thoroughly  en- 
closed, their  efficiency  being  such  that  a  better 
ventilation  than  could  be  obtained  by  a  totally 
enclosed  machine  was  necessary.  The  machines 
were,  as  a  rule,  of  the  four-pole  type,  with 
parallel  armature  windings,  requiring  four 
brushes  and  causing,  under  certain  conditions, 
unbalancing  in  the  circuits  that  greatly  increased 
the  armature  losses  and  decreased  the  efficiency. 
The  next  step  in  motor  development  was  made 
by  the  Westinghouse  Company  in  what  they 
called  their  No.  3  motors,  a  machine  much  like 
those  at  present  in  use.  It  had  four  poles,  each 
of  them  provided  with  a  field  coil,  while  the  ar- 
mature was  provided  with  what  is  called  a 
series  winding,  necessitating  only  two  brushes 
and  doing  away  with  the  unbalanced  armature 
circuits  of  the  earlier  machines.  This  type,  with 
the  modifications  suggested  by  experience,  is  the 
one  used  in  this  country  at  the  present  time, 
and  almost  universally  used  abroad. 

Controllers. —  The  first  method  used  for 
regulating  railway  motors  was  by  inserting  re- 
sistance in  the  circuit  of  the  machine ;  this  was 
modified  and  developed  until,  in  the  Richmond 
motors  of  the  Sprague  Company,  the  series- 
parallel  system  was  used  combined  with  a  vari- 
able resistance  obtained  by  making  different 
combinations  of  the  coils  into  which  the  field 
windings  of  the  machine  were  divided.  On 
starting  and  for  slow  speeds  the  two  motors 
were  used  in  series,  while  for  the  higher  speeds 
they  were  placed  in  parallel.  This  system  was 
abandoned,  and  for  some  years  a  parallel  sys- 
tem for  operating  two  motors  on  a  street  car 
was  used.  One  difficulty  found  in  the  early 
series-parallel  control  was  the  liability  of  the 
motors  to  slip  when  in  series  position.  The 
slipping  on  one  pair  of  wheels  would  allow  die 
motor  connected  to  these  wheels  to  revolve  at 
such  a  high  speed  that  its  counter-electromotive 
force  would  cut  off  the, power  from  the  other, 
and  the  car  would  not  start.  This  difficulty, 
which  always  exists,  but  which  is  not  of  im- 
portance on  ordinary  roads,  was  further  com- 
plicated by  the  electrical  difficulties  in  the  con- 
troller—  the  method  of  control  not  being  as 
efficient  as  that  used  at  present.  In  the  Sprague 
system,  there  was  no  resistance  outside  of  the 
motors,  but  the  motor  fields  were  divided  into 
a  number  of  coils,  and  the  relations  of  these 
coils  were  varied,  giving  first  a  high  resistance 
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and  a  very  strong  field  for  a  given  current,  and 
afterward  a  comparatively  low  resistance  and  a 
comparatively  weak  field.  The  difficulty  of  this 
system  lay  in  the  fact  that  all  the  heating  inci- 
dental to  the  low  efficiency  of  the  motors  on 
starting  was  liberated  in  the  field ;  and,  further, 
the  inductance  of  the  fields  was  greatest  at  the 
breaking  of  the  circuit,  when  all  the  coils  were 
in  scries.  The  Thomson-Houston  Company 
modified  this  by  placing  a  variable  resistance  di- 
rectly in  the  motor  circuit,  the  resistance  being 
regulated  by  a  movable  contact  arm,  con- 
trolled by  the  motorman.  This  gave  better  re- 
sults than  the  Spraguc  system,  but  it  also  lacked 
efficiency.  In  1891  the  General  Electric  Com- 
pany brought  out  a  series-parallel  controller, 
similar  in  some  respects  to  the  early  Spraguc 
control,  but  differing  from  it  in  the  fact  that  the 
regulating  resistances  were  not  obtained  by  vari- 
ations of  the  different  motor  field  windings,  but 
by  resistances  outside  of  the  motor.  This  sys- 
tem, with  variations  due  to  different  conditions 
of  operation,  is  still  used  and  gives  excellent  re- 
sults. Perhaps  the  most  important  develop- 
ment in  controller  work  was  due  to  the  intro- 
duction of  the  magnetic  blow-out  devised  by 
Prof.  Elihu  Thomson.  This  apparatus  is  so 
placed  as  to  control  the  breaking  of  the  cir- 
cuits, and  almost  entirely  eliminates  the  destruc- 
tive effects  of  sparking,  due  to  the  breaking. 
The  method  of  operation  is  as  follows:  At 
first  the  two  motors  are  placed  in  scries,  the  re- 
sistance being  also  in  series  with  them;  then 
the  resistance  is  gradually  cut  out,  until  finally 
the  motors  arc  in  scries  across  the  line  with 
no  outside  resistance  in  their  circuits.  Then 
the  resistance  is  again  cut  in  and  one  of  the 
motors  is  short-circuited;  the  next  operation 
cuts  out  the  short-circuited  motor,  the  next 
places  it  in  parallel  with  the  other  motor,  a 
large  part  of  the  resistance  still  being  in  series 
with  them;  the  rest  of  the  operations  consist  in 
cutting  out  the  resistances  until  finally  the  mo- 
tors are  in  parallel  across  the  line.  The  shifting 
of  the  circuits,  due  to  the  various  operations 
necessary  for  regulation  and  cross  circuiting,  is 
carefully  guarded  against  by  enclosing  the  dif- 
ferent sections  in  compartments. 

Multiple-unit  System  of  Control. —  In  ur- 
ban train  service,  where  a  number  of  cars  arc 
operated  iti  one  train,  with  frequent  stops,  the 
question  of  acceleration  is  of  the  utmost  import- 
ance. In  order  to  accelerate  quickly,  it  is  nec- 
essary to  have  a  large  margin  of  tractive  effort 
on  the  train  —  that  is,  it  is  necessary  to  have  a 
large  proportion  of  the  total  weight  of  the  train 
on  the  driving  wheels.  When  the  question  of 
displacing  steam  locomotives  for  elevated  rail- 
way service  first  came  up,  and  was  attacked  on 
the  basis  of  using  electric  locomotives,  the  ad- 
vantages of  the  latter  were  not  apparent.  There 
was,  of  course,  some  advantage  in  the  matter  of 
expense,  but  not  enough  to  justify  the  expendi- 
ture necessary  to  change  from  steam  to  electric 
service.  Mr.  Sprague  devised  a  system  by  which 
a  number  of  cars  on  a  train  could  be  equipped 
with  electric  motor-*  and  controlled  from  any 
one  of  the  cars;  this  system  he  called  the  'mul- 
tiple-unit* system.  At  firM  it  was  opposed  by 
most  of  the  manufacturing  companies  and  by 
many  electrical  engineers.  With  his  customary 
energy,  however,  Mr.  Sprague  worked  his  sys- 
tem out  to  a  practical  demonstration,  and  to- day 
all    trains    operated   by    electricity    employ   his 


fundamental  methods.    The  advan  i 

system  arc  theSe:    It  gives  a  large  — « 
of  the  total  weight  of  the  train  on 
wheels,  and  at  the  same  time  distt 
weight  over  the  whole  length  of  the  u— 
the  first  place,   this  allows   rapid  ace 
without  slipping  of  the  wheels,  and 
ond  place,  it  does  not  impose  an  uu 
on  any  elevated  structure.    It  is  also  t* 
course,  to  change  the  number  of 
train  without  changing  the  relative  «* 
the  driving  mechanism  of  the  car.     I« 
more  utilizes  all  the  train  space  for 
portation    of    the    passengers.      Its 
tages,  compared  with  a  single   lococumr 
in  the  fact  that  it  necessitates  a  gri 
ber  of  motors,  thus  adding  to  the  t. 
stallation  and  repairs,  and    it  gres     r  < 
cates  the  system  of  control. 

In  the  Sprague  system  each  car  is 
with  a  controlling  device  operated  b*  » 
motor,  the  motor  being  operated  thro 
cuit  controlled  by  the  motorman.    T 
to  a  considerable  extent  automatic,  «4 
at  which  the  different   positions   of 
trollcr  on  each  car  are  changed  dep 
the  flow  of  current  into  the  motors,  «» 
determined  by  the  motorman.     This 
port  ant  feature  of  the  apparatus  and 
acceleration  uniform,  ana  at  a  rate  u* 
greatest     efficiency.       The      General 
method  of  control  is  somewhat  diffe 
this,  each  car  having  a  master-coutr&« 
much  like  the  ordinary  tramway  conn 
the  speed  at  which  the  current  is  < 
motors  being  determined  by  the  raw  -* 
the  motorman   turns   the  handle   of 
t roller.    In  the  Wesdnghouse  control 
paratus  which  supplies  current  to  t 
operated    pneumatically,    the     vs     «= 
pneumatic  system  being  worked  Ly  I 
a  local  circuit,  which  has  as  a  source 
a  few  storage  batteries  on  each  car  am* 
crated  by  a  master-controller  on  es 
the  train.    This  makes  all  the  operau 
pendent  of  the  line  current  and  gives  v«j 
tivc  and  efficient  action. 

Overhead  Trolley  System. —  For  < 
the  current  to  run  electric  cars,  a  « 
devices  were  used,  until  finally  Spt 
cess  at  Richmond  fixed  a  type  of  «, 
vice   that  is   still   considered  :  (U 

country  and  is  largely  used  abro«u-    Unui 
ally  determined  by  experiments,  it  » 
possible  that  a  moving  contact  device  • 
kct  the  current  necessary  to  supply         ■ 
to  the  cars  without  such  destruc 
and  heating  that  it  would  be  inouc 
the  first  experiments  on  electric  ratlrui 
current  was  collected  from  the  rails;  a 
it  was  collected  through  small  carriages 
on  the  overhead  wire;  and  finally  it  dti 
into  a  rotating  wheel  having  a  o 
underside    of    the    trolley    wire 
against  it  by  some  spring  arrangi 
is  called  a  *bow*  trolley  was  first 
is,  a  wire  bent  into  the  shape  of  a  i 
ing  against  the  underside  of  the  wii< 
ing  no  rolling  contact.    This  is  i     I 
considerable  extent  abroad  and  uu 

^chantages  over  the  trolley  wheel  \ 

country.    A  number  of  modifications  of  < 
these  systems  have  been  devised  and  • 
The   overhead  trolley  wires,    from  *i 


u» 
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current  is  collected,  are  usually  of  copper;  they 
are  either  suspended  from  insulators  fastened 
to  a  span  wire  between  poles  on  the  two  sides 
of  the  track,  or  from  brackets  fastened  to  a 
pole  and  projecting  over  the  track.  In  this 
country  they  are  almost  universally  placed  over 
the  centre  of  the  track,  but  abroad  they  are 
sometimes  placed  on  the  side  of  the  road,  the 
trolley  being  so  constructed  as  to  make  a  side- 
bearing  contact. 

Underground  Trolleys. —  From  the  earliest 
application  of  electricity  to  railways,  attempts 
were  made  to  do  away  with  the  overhead  wires 
used  in  the  ordinary  trolley  systems.  Conduits 
having  a  slot  through  which  a  current-collecting 
device  could  pass  were  placed  beside  the  tracks 
or  between  the  rails ;  conductors  were  placed  in 
these  conduits  and  the  collecting  devices  on  the 
cars  were  made  to  bear  against  the  conductors. 
At  first  the  conduits  were  not  large  enough,  not 
enough  space  was  given  for  insulation,  and  the 
results  were  unsatisfactory.  The  first  success- 
ful system  to  be  installed  was  a  tramway  at 
Budapest,  designed  by  the  Siemens  Company. 
Here  the  conduit  was  on  the  side  of  the  track, 
the  tram  rail  forming  part  of  the  slot.  The  con- 
ductor was  supported  from  below  by  insulators 
and  the  system  was  constructed  on  a  larger 
scale  than  had  been  previously  employed  —  the 
details  were  carefully  worked  out  and  the  road 
has  operated  successfully  from  the  time  of  its 
installation.  In  the  meantime,  in  this  country, 
the  necessity  of  some  such  system  in  the  cities 
of  New  York  and  Washington,  where  overhead 
wrires  were  not  permitted,  had  forced  the  differ- 
ent electrical  companies  to  take  up  seriously 
the  question  of  conduit  construction,  with  the 
result  that  successful  systems  were  worked  out 
for  both  Washington  and  New  York,  the  sys- 
tems being  practically  the  same.  The  slot  in 
these  systems  is  in  the  middle  of  track.  The 
conduit  is  constructed  as  follows:  Cast-iron 
yokes  supporting  the  tramrail  and  slot  rail  are 
placed  at  intervals  of  five  feet,  the  rails  are 
attached  to  the  yokes  and  the  whole  structure 
is  blocked  up  in  its  proper  position;  then  sheet 
steel  is  placed  between  the  yokes,  forming  a 
tunnel  ot  the  proper  dimensions,  and  concrete 
is  packed  around  the  yokes  and  the  forms,  sup- 
porting the  structure  in  its  proper  position  and 
forming  a  tunnel  for  the  conductor  rails.  The 
steel  forms  arc  then  taken  out.  The  conductors 
are  made  of  T-iron,  held  from  above  by  porce- 
lain insulators  placed  in  cast-iron  boxes  along 
the  track.  The  details  of  the  ditfercnt  systems 
that  have  been  installed  vary,  but  the  above  is 
practically  the  standard  type  of  construction. 
The  current  for  the  car  is  collected  by  means 
of  what  is  known  as  the  plow,  whicn  passes 
through  the  slot  and  has  two  cast-iron  contact 
shoes  held  against  the  conductor  rail  by 
springs;  the  rail  is  supported  on  .cross- rods 
on  the  car  and  has  a  wide  limit  of  lateral 
motion.  It  is  usual  to  place  ducts  beside  the 
track,  these  ducts  containing  the  feed  wires 
that  are  connected  at  various  intervals  with  the 
conducting  rail. 

The  Generation  and  Distribution  of  Cur- 
rent.—  In  the  earlier  roads,  and,  in  fact,  in 
many  of  the  roads  now  operated  in  this  coun- 
try, the  current  for  the  motors  is  obtained  from 
direct-current  machines,  having  a  voltage  of 
between  500  and  600  volts.  These  machines  are, 
as  a  rule,  compounded  so  that  their  voltage  in- 


creases with  an  increase  of  load.  There  were 
two  reasons  for  this :  One  is  that  the  increased 
voltage  compensates  to  a  certain  extent  for  the 
loss  of  voltage  in  the  distributing  system;  the 
other,  and  most  important  reason,  is  that  the 
strengthening  of  the  field  prevents  the  sparking 
that  might  otherwise  be  caused  by  the  armature 
reactions.  It  is  the  custom  to  ground  the  nega- 
tive side  of  the  machines  and  connect  the  trol- 
ley wires  through  what  is  called  "feed  wires*  to 
the  positive  brushes.  These  feed  wires  are 
carried  along  the  line,  connected  at  intervals 
to  the  trolley  wires,  It  being  usually  the  custom 
to  divide  the  road  into  sections  and  feed  the 
different  sections  from  different  feed  wires. 
At  the  voltage  which  has  been  adopted  as  the 
standard — that  is,  from  500  to  600  volts  — 
the  economical  distribution  when  the  service  is 
heavy  is  limited,  and  if  a  direct-current  system 
is  to  be  employed  for  a  large  area,  a  number 
of  stations  must  be  installed.  For  this  reason, 
when  the  distances  are  great,  it  is  sometimes 
necessary  to  employ  a  high  potential  alternating 
system,  reducing  it  to  a  500- volt  continuous-cur- 
rent system  at  centres  of  distribution  called  sub- 
stations. On  intcrurban  lines,  for  instance, 
where  the  distances  are  great  compared  with 
the  number  of  units  in  operation,  this  method 
becomes  imperative,  as  otherwise  the  variations 
of  load  on  the  central  station  would  be  exces- 
sive, and  the  cost  of  power  would  be  practically 
prohibitive.  This  method  of  operation  may  be 
described  as  follows:  The  central  station,  lo- 
cated at  some  point  where  the  greatest  economy 
of  operation  can  be  obtained,  generates  alternat- 
ing currents  at  a  high  potential ;  these  alter- 
nating currents  are  takeri  to  the  sub-stations, 
situated  at  reasonable  distances  from  one  an- 
other along  the  line,  and  arc  there  changed  to 
alternating  currents  of  lower  potential  by  means 
of  transformers  and  then  converted  into  direct 
currents  of  the  proper  potential  by  means  of 
rotary  converters.  In  this  way  a  large  area 
can  be  supplied  from  one  central  station  and  a 
comparatively  large  number  of  units  can  be 
operated  at  one  time  from  this  station,  thus 
giving  conditions  of  maximum  economy.  On 
the  sub-stations  themselves,  there  is,  of  course, 
a  fluctuating  load  and  it  is  the  custom  to  install 
storage  batteries  in  connection  with  the  rotary 
converters  to  equalize  the  load ;  the  battery  stor- 
ing energy  when  the  load  is  light  and  giving  it 
out  when  the  load  is  heavy. 

The  Return  Circuit  and  Electrolysis. —  In 
most  of  the  overhead  traction  systems,  the  cur- 
rent passing  through  the  motors  goes  through 
the  wheels  of  the  car  to  the  rails,  and  then 
returns  to  the  station,  "bus  bars9  finally«appcar- 
ing  at  the  negative  brushes  of  the  dynamos. 
When  a  system  is  operated  in  this  way,  the  rail* 
are  bonded  —  that  is,  two  adjacent  rails  are 
connected  by  conductors  securely  attached  to 
the  rails  and  giving  a  low  resistance  to  the 
electric  current.  If  the  bonding  is  good,  a 
considerable  part  of  the  current  passes  along 
the  rails  while  a  small  portion  strays  through 
the  earth  to  other  conductors,  such  as  water 
pipes  and  gas  mains,  using  these  as  a  return 
conductor.  If  the  bonding  is  bad,  however,  a 
considerable  portion  of  the  return  current  is 
carried  by  the  underground  pipes,  causing  them 
at  times  serious  injury.  For  this  reason,  and 
also  because  of  the  fact  that  low  conductivity 
in  a  rail  return  causes  loss  of  energy,  it  is  of 
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importance  that  the  bonding  of  the  rails  should 
s  thoroughly  perfected  as  possible;  it  should 
bi  carefully  inspected  at  intervals,  as  the 
ds  are  liable  to  break  and  product  a  high 
-distance  between  the  adjoining  rails,  thus 
diverting  a  considerable  amount  of  current  lo 
the  underground  pipes.  The  matter  of  the  elec- 
trolysis of  underground  metallic  structures  re- 
Vcd  little  attention  during  the  first  two  or 
ec  years  of  electric  railroad  development; 
effect,  however,  naturally  increased  with 
e  and  the  development  of  the  systems  until 
_.._  serious  damage  that  occurred  became  evi- 
dent, and  means  for  preventing  it  was  MUf^BL 
These  means,  as  a  rule,  consisted  in  connecting 
different  points  of  the  rail  circuit  to  the  negative 
bus-bars  of  the  station,  by  return  feeders,  and 
in  making  metallic  contacts  between  the  rail 
and  pipes  at  points  where  the  current  was  leav- 
ing the  pipes;  alsfi  in  met.ilUcally  connecting  the 
S'pes  near  the  station  with  the  negative  bus-bars. 
o  electrolytic  damages  is  done  when  the  cur- 
rent leaves  the  pipe  through  a  metallic  conductor; 
it  is  only  when  the  current  passes  irom  the  pipe 
through  an  electrolyte,  such  as  is  furnished  by 
moist  soil,  that  corrosion  takes  place.     In  tunc 

f daces,  the  joints  of  the  pipes  have  been  insu- 
ated  to  prevent  the  current  from  passing 
through  them  and  this  is  perhaps  the  most 
efficient  means  of  avoiding  electrolytic  troubles. 
Alternating- cur  rent  Motors.—  The  most 
important  drawbacks  of  the  induction  motor 
are  these:  In  the  first  place  the  motor  has 
practically  the  same  characteristics  as  a  direct- 
current  shunt  motor  and,  therefore,  does  not 
afford  the  variation  of  speed  with  load  that 
is  one  of  the  most  important  and  valuable 
features  of  a  scries  motor.  In  the  second 
place  three  circuits  are  necessary  to  operate 
the  machine  and  while  the  track  can  be  used 
for  one  of  these  circuits,  the  necessity  of  two 
wires  over  each  track,  the  wires  having  a  con- 
siderable difference  of  potential,  makes  the  prac- 
tical operation  of  such  a  traction  system  diffi- 
cult. Numerous  systems  have  been  devised  for 
regulating  these  motors,  but  they  are  either  com- 
plicated or  inefficient  and  it  is  the  opinion  of 
the  writer  that  induction  motors  will  not  be 
used  for  railroad  work  except  under  special 
conditions.  The  only  advantage  such  a  system 
offers  is  the  high  potential  that  can  be  used 
and  this  advantage  is  neutralized  by  the  fact 
that  the  three  conductors  necessary  make  high 
potentials  practically  unavailable.  Electrifica- 
tion offers  a  wonderful  opportunity  for  saving 
in  capta]  expenditure,  where  expanding  de- 
mands new  facilities  which  by  other  means 
would  be  inordinately  expensive  to  provide. 
The  higher  sustained"  speeds  of  electrically- 
hauled  trains  on  heavy  grades  offers  an  ir- 
resistible opportunity  to  expedite  traffic  and 
the  flexibility  of  make-up  and  movement  of 
multiple-unit  lllborbw  trains  is  a  most  valu- 
able consideration.  The  fact  that  el' 
a  source  of  railroad  motive  power  offers  the 
onlv  possible  connecting  link  between  the  water- 
fall and  the  locomotive  wives  it  an  unique  po- 
sition, analogous  to  th:.t  of  alternating  current 
in  the  general  power  distribution  field.  It  is 
more  difficult  to  prove  out  the  economy  of  e!cc- 
■  ition  on  tbi';  basis,  bat  it  is  certainly 
sound  over-all  conservation  lo  use  lo  the  limit 
a  form  of  motive  power  that  cuts  down  mate- 
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(1)  Form-wound  armature  coils,  wilh  special 
insulation  in  (he  ends  of  the  slots;  (2)  Strap- 
wound  field  coils  securely  fastened  and  held 
against  vibration;  (3)  Suhmminl  brush-holder 
design  and  consirttction ;  (-1)  Mica  insiihted, 
undercut  commutations;  (5)  Bearings  of  ample 
size  with  oil-satining  pockets,  lubricated  by  oil 
drawn  up  and  filtered  through  waste;  (6) 
Two-point  gear  case  suspension.  The  unit 
switch  control  has  proved  itself  capable  of 
handling  the  heavy  currents  encountered  and 
also  to  withstand  the  bumps  to  which  the  loco- 
motives are  subjected,  particularly  in  switching 
work,  low-speed,  drag-freight  service  or  main- 
line service.  In  this  control  the  various  ni;iiu 
Connections  are  made  by  unit  switches, 
actuated  by  compressed  air  taken  from  the  air- 
huike  system;  the  admission  of  air  to  the  switch 
cylinders  being  controlled  by  magnet  valves, 
which  valves  are  operated  by  current  from  a 
control  circuit  through  a  train  line  from  the 
master  controller.  Current  from  this  control 
circuit  is  tapped  from  points  on  the  control 
icsisler  which  is  connected  hetween  trolley  and 
ground,  or  may  be  supplied  by  a  storage  battery. 
In  late  years  the  solution  of  the  electric 
railway  problems  has  become  more  difficult. 
The  automobile  has  become  a  most  serious  com- 
petitor; at  this  time  more  than  6.1  KXI.OOO  pleasure 
:■■  licensed.  The  automobile  has  not  only 
decreased  riding  upon  the  trolley  curs  during 
business  hours,  but  it  has  deprived  the  railway 
n.illy  all  of  its  pleasure  riding.  The 
entire  economic  basis  of  the  industry  has  been 
undermined  and  if  the  business  is  to  survive 
it  must  be  a  radically  different  business  in  the 
future  than  it  is  at  the  present  time  It  must, 
M  die  first  place,  secure  prompt  and  adequate 
j  a  sufficient  increase  in  revenues  to 
■i  lo  function  as  a  public  utility;  for  a 
rejuvenation  of  credit  is  essential  to  carrying 
through  the  radical  readjustment  in  operating 
methods  which  will  be  necessary.     In  many  of 


the  smaller  cities,  the  companies  must  turn  to 
one-man  cars,  permitting  more  frequent  service 
with  reduced  operating  cost.  In  the  larger 
cities  the  companies  and  the  public  must  face 
the  necessity  of  abandoning  the  theory  of  a  fl.it 
five-cent  fare  covering  the  entire  city  area  and 
of  charging  the  passenger  according  to  the  dis- 
tance which  he  rides.  See  Amehican  Street 
Railways;  Railway ?,.   - 

Edwahb  S.  Farrow; 
Consulting  Military  and  Civil 
TRACTION  ENGINE,  an  engine  designed 
for  drawing  loads  on  ordinary  roads  o 


The  traction  engine  is  designed  to  withstand 
severe  jolts  and  to  climb  gradients  of  at  least 
1  in  10  and  on  a  surface  which  sinks  some- 
what beneath  the  weight  of  the  engine,  thus 
presenting  a  continual  slope  upwards  in  front 
of  the  wheels.  The  speed  seldom  exceeds 
tight  miles  an  hour  and  consequently  it  is 
usual  to  reduce  the  speed  of  the  driving-wheels 
from  that  of  the  engine  shaft  hy  intermediate 
gearing.  Usually  attached  to  the  main  axle 
is  a  winding  drum,  by  which  heavy  loads  may 
be  drawn  up  bad  hills  on  a  wire  rope,  the 
engine  haying  previously  ascended,  light,  to  the 
top.  A  heavy  fly-wheel  and  a  high-speed  gov- 
ernor are  provided.  The  driving-wheels  of  a 
traction  engine  have  tires  or  treads  of  great 
breadth  to  distribute  the  weight  of  the  boiler 
and  engine  over  a  large  area  of  yielding  road- 
way. The  tires  are  also  usually  corrugated  or 
roughened  to  give  adhesion  A  very  efficient 
mcansof  steering  is  always  provided  in  the  ti 
lion  engine  to  enable  it  to  make  the  sharp  lu 
required  in  ordinary  roads,  and  it  is  further- 
more usually  so  designed  that  by  throwing  out 
the  intermediate  gearing  from  connection  wiib 
the  traction- wheels,  the  steam-engine  proper 
can  he  used  as  an  agricultural  engine  fur 
threshing,  milling,  pumping  and  other  similar 
purposes.     Light    traction   engines  were  once 
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favorites  in  drawing  plows  hut  'have  been  dis- 
placed liy  the  triii* tor  of  the  internal-comhns- 
tjM  engine  type,  although  these  are  really  trac- 
tion engines.  It  is.  however,  usual  to  limit 
this  term  to  the  older  type  of  land  engine  pro- 
Pillid  by  itotKL  This  apt  appears  to  hold  lis 
j.Lce  in  America  for  hauling  threshing  ma- 
chines from  place  to  place  and  for  driving 
them.  In  roadless  countries,  such  as  part-  of 
Australia,  Africa,  etc.,  a  heavy  type  of  trac- 
tion engine  ia  employed  to  haul  trains  of  wag- 
onc,  «i  well  m  to  ,u-i  as  portable  engines  for 
providing  power  Tor  threshing  machines  etc. 
rli  signed  fur  threshing  outfits  in  sup- 


*   cultivat 
The   locomotive 
form   of   tractor, 

i  track 

*  began  to 


,-ihncd  I 


a  of  the  present  century  the  steam  I 

engine  has  -been  displaced  to  a  very  great  ex- 
utn  by  tractors  and  engines  of  the  Internal 
crimhusiioii  type,  (See  Tractor).  Consult 
I.  James  H„  'The  Traction  Engine: 
and  Abuse1  (3d  ed,  Philadelphia 
1915). 

TRACTOR,  a  machine  that  draws  a  load, 

Especially  ■  power-engine  mounted  on  wheels 
or    traveling   on    roads   or   rough   ground  and 
hauling   wagons,   trailei 
the    like;    ,.     Iij.lmu-,- 

m  -he  first  eu 
but  docs  not  bear  the  i__ 
consent  the  term  haa  been 
tOiid-cnginca  thai  dp  nOI 
or  ridl  do  rails,  The  wot-  ... 
he  used  when  steam  plowing  became  general. 
For  tin-  purpose  a  road-engine  was  developed 
with  massive  v-h.cl  ,  having  broad  metal  tire* 
that  would  not  sink  readily  in  soft  soil,  and 
then  greater  grip  on  the  ground,  or 
trnclor  capacity,  cross-pieces  were  fixed  on  the 
rims,  so  as  to  resist  slipping  when  there  waa 
hard  pulling.  This  engine  was  provided  with 
i  bngi  horizontal  boiler,  an  upright  smoke- 
stack and  many  of  the  conveniences  of  a 
locomotive.  At  the  rear  was  usually  a  draw- 
I  .11  In  which  could  be  hitched  a  gang  of  plows, 
or  Cultivator*,  or  mowing  or  reaping  machines. 
It  has  made  pi.s-.iUe  the  extensive  wheat  [arm- 
ing   of    the    Great    Northwest    and    has    hecn 

introduced  in  the  principal  agricultural 
countries  of  the  world,  inknutional  plowing 
matches  have  been  held  with  these  farm  trac- 
tors, notably  at  the  Canadian  government  ex- 
perimental farm  in  Ontario.  These  hi 
instituted  by  the  Ontario  f>rpartmcnl  of  Agri- 
culture in  co-opera ti on  with  IWnn  n  ■ 
nations.  tra£ton  have  been  so 

large  and  costly  that  their  use  was   prohibited 

11     farms,    and    |hq     i 
factory    Only    M    Ipproadmaldy    level    areas    of 
ground. 

It  has  remained  for  Henry  Ford  and  Son  to 

small      mil     itwxpenaivi      tractor 

inn,     This 

machine  i->  known  as  rhe-PoTflsoii   tractor,  and 

as    introduced    in     1918    carried    a    22 

power    I 

type.     The  frame  is  like  a  small  aulo-tniik.  and 
rile   fore- wheel*  arc  ol      '  ...      .;         ^h 

hall  hear-. 

inches  in  diameter  and  12  inchc  wid: 

drivers,    and    carry    most   of   the    wergwiRfi? 

gripping  flanges  of  these  are  of  angle-steel,  set 


hv. 


snivel,    and    i 

iu  a  half  circle      The  forwarr!  i 

'  is  mounted  u.l  _ 
wheel  device  The  fifth-wheel  i 
takes  its  name  from  ihe  fifth 
front   axle  of   an  ordinary   ■ 
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has  been  developed  into  a  mechanism  that  is 
much  more  than  a  wheel.  Some  manufacture!  s 
use  a  swiveling  pair  of  bolsters  instead  of  this 
fifth- wheel  device.  When  a  trailer  is  loaded 
ready  to  start,  the  tractor  is  backed  up  to  it, 
and  hitched  on  by  simply  guiding  the  two  small 
wheels  of  the  fifth-wheel  device  up  the  tracks; 
or,  if  an  automatic  coupler  is  used,  the  method 
of  connecting  may  be  very  similar  to  that  used 
in  coupling  railway  cars.  It  is  necessary  to 
provide  trailers  with  brakes,  else  they  might 
create  trouble  in  going  down  hill,  and  these 
have  to  be  connected  with  the  tractor,  so  as 
to  be  operable  in  unison  with  the  brakes  when 
set  by  the  driver.  The  connection  between 
tractor  and  trailer  must  also  be  such  as  to 
permit  a  rocking  motion,  so  that  when  passing 
over  uneven  roads  all  the  wheels  shall  travel 
on  the  road  without  straining  the  framework. 

Military  Tractors. —  The  military  ^tank* 
which  attained  fame  in  the  World  War  was 
based  on  a  peculiar  form  of  tractor  designed  to 
work  in  a  rough  country,  as  in  logging  opera- 
tions, canal  building,  etc.  The  very  heavy  end- 
less chains,  bearing  feet  on  each  link,  fitted 
these  machines  for  the  most  arduous  pulling 
work  under  the  most  trying  conditions,  and 
some  military  man  among  the  British  recog- 
nized their  possibilities  when  armored,  and  the 
military  (<tankw  was  the  result,  introducing  this 
type  of  machine  to  untold  thousands  who  other- 
wise would  never  have  heard  of  it.  Though 
too  slow  of  operation  to  compete  with  the  ordi- 
nary tractor  of  auto-truck  type,  yet  the  tank- 
tractor  has  such  superiority  in  marshy,  stony 
and  very  rough  ground,  that  it  has  obtained 
considerable  use. 

The  Synmotor. —  Another  peculiar  form  of 
tractor  that  has  been  invented  by  a  New  Jersey 
genius  is  called  the  synmotor.  It  is  an  adapta- 
tion of  the  motor-cycle  to  agricultural  traction. 
Instead  of  pneumatic  tire  wheels,  this  machine 
is  provided  with  steel  rims  and  angle  grips, 
like  the  wheels  of  big  farm  tractors,  and  is 
designed  to  draw  cultivators,  seeders  and  small 
mechanism  used  in  truck  farming.  Its  peculiar- 
ity lies  mainly  in  its  being  attached  by  a  wire 
to  a  central  post,  around  which  it  circles  in  re- 
ducing spirals.  When  started  on  a  circle  of 
ground  it  docs  its  work  automatically  until  the 
entire  circle  of  100  or  more  feet  in  diameter 
is  plowed  or  cultivated,  excepting  a  small  por- 
tion in  the  centre.  It  operates  in  a  four-  to 
seven- foot  swath,  and  uses  gasoline  fuel. 

The  drawing  or  pulling  device  of  a  rope- 
way or  wire  way  is  also  termed  a  tractor.  See 
Motor  Truck  ;  Tank. 

TRACTOR,  Caterpillar.  A  tractor  em- 
ploying, instead  of  the  usual  drive  wheel,  a 
flexible  steel  belt,  or  track,  which  supports  the 
weight  of  the  machine,  even  in  very  soft  ground 
and  gives  it  greatly  increased  tractive  efficiency 
under  all  conditions.  Invented  by  Benjamin 
Holt,  of  Stockton,  Cal.,  about  1900,  it  was  first 
used  in  the  peaty  soil  of  the  San  Joaquin  delta, 
or  "tule,"  country.  It  is  particularly  adapted  to 
cultivation  of  orchards  or  other  plowed  ground 
since  there  is  no  soil  packing;  to  reclamation 
work  in  swampy  land;  to  hauling  where  roads 
have  not  been  established,  as  in  desert,  forest  or 
in  military  operations;  to  climbing  grades,  since 
the  track  principle  affords  unusual  pulling 
effort  in  proportion  to  weight,  and  to  other  ex- 


treme conditions.  It  is  also  used,  of  course, 
wherever  ordinary  tractors  can  be  used  and  is 
often  preferred  because  of  absence  of  injury 
to  pavements.  ^Caterpillar*  is  a  trade-marked 
word  properly  applied  only  to  the  Holt  tractor. 
Other  tractors  following  the  same  general 
principle  are  referred  to  as  "Crawlers,*  <(Crecp- 
ers,®  "Alligators,1*  <(Centipedes,l>  ^Tracklayers,0 
etc.     See  Tank. 

TRACTOR  ENGINE.  Sec  Internal 
Combustion  Engine. 

TRACTS  FOR  THE  TIMES,  a  series  of 
short  essays  or  theological  pamphlets  published 
in  Oxford  between  1833  and  1841  by  the  leaders 
of  the  Oxford  movement  —  Newman,  Keble 
and  Pusey.  See  Tractarianism  ;  Oxford 
Movement. 

TRACY,  tra'si,  Benjamin  Franklin,  Ameri- 
can lawyer  and  politician :  b.  Oswego,  N.  Y.,  26 
April  1830j  d.  1915.  He  was  admitted  to  the 
bar  in  1851,  was  district  attorney  of  Tioga 
County  in  1853-59,  helped  to  organize  the  Re- 
publican party  in  New  York  State  and  served 
in  the  legislature  during  1861-62.  At  the  open- 
ing of  the  Civil  War  he  recruited  two  volunteer 
regiments  in  New  York,  the  109th  and  the  137th, 
and  became  colonel  of  the  former.  Later  he 
was  colonel  of  the  127th  regiment  of  United 
States  negro  troops,  and  at  the  close  of  the 
war  was  brevetted  brigadier-general  of  volun- 
teers. As  United  States  district  attorney  for 
the  eastern  district  of  New  York,  1866-73,  he 
drafted  an  internal  revenue  bill  which  more 
than  trebled  the  United  States  revenue  at  a 
time  when  the  huge  war  debt  was  being  liqui- 
dated. In  1881-82  he  served  as  judge  of  the 
Court  of  Appeals,  and  in  1889  became  Secretary 
of  the  Navy  in  President  Harrison's  Cabinet 
His  term  was  marked  by  a  large  increase  in 
the  navy  and  the  formation  of  a  reserve  naval 
militia.  At  the  close  of  this  service  he  resumed 
his  law  practice  in  New  York.  He  was  presi- 
dent of  the  commission  that  drafted  the  charter 
for  Greater  New  York  in  1895-96,  under  which 
he  was  the  Republican  candidate  for  mayor  in 
1897,  but  failed  of  election.  In  1899  fie  was 
counsel  for  Venezuela  in  the  boundary  arbitra- 
tion between  that  country  and  England. 

TRACY,  Joseph.  American  Congregational 
clergyman:  b.  Hartford,  Vt.,  3  Nov.  1794;  d. 
Beverly,  Mass.,  24  March  1874.  He  was  gradu- 
ated at  Dartmouth  in  1814,  ordained  to  the 
ministry,  and  was  pastor- of  churches  at  West 
Thetford  and  West  Fairlee  in  1821-29.  He 
edited  the  Chronicle,  Windsor,  Vt.,  for  five 
years,  the  Boston  Recorder  for  one  year  and 
then  became  president  of  the  Massachusetts 
Colonization  Society  and  of  the  American 
Colonization  Society  for  Massachusetts,  which 
positions  he  held  until  his  death.  He  was  asso- 
ciate editor  of  the  American  Theological  Re- 
view for  many  years  and  published  ( Three  Last 
Things>  (1839)  ;  (The  Great  Awakening,  a  His- 
tory of  the  Revival  of  Religion  in  the  Time  of 
Edwards  and  Whitefield>  (1842) ;  and  <A  Me- 
morial of  the  Semi-centennial  Anniversary  of 
the  American  Colonization  Society }   (1867).   • 

TRADE.  See  Commerce;  Imports  and  Ex- 
ports. 

TRADE,  Acts  of.  See  Acts  of  Trade; 
Great  Britain  —  Navigation  Act. 
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TRADE,  Board  of.  (1)  In  the  United 
-laics  a  body  of  men  selected  from  among  the 
business  men  of  a  city,  and  appointed  to  rep- 
resent arid  aci  for  tie  whole  btllil  i 
muiiity  in  advancing  and  protection  theit  inter- 
ests. (2)  A  similar  hotly  acting  for  a  trade  or 
industry,  usually  for  the  regulation  of  trade 
abuses.  (J)  In  England,  a  p  rmanent  commit- 
tee of  llie  Privy  Council,  presided  over  by  a 
member  of  the  Cahiiici.  Bud  divided  into  seven 
depaiUttaU,  each  having  its  separate  staff.  It 
controls  the  issuing  of  patents,  registering  of 
■■  l  eompameg,  bandies  trade  insurance, 
settles,  dispute*,  etc.  The  British  Board  of 
Trade  conducted  highly  useful  work  during  the 
Kftttt  World  War,  exchanging  commercial  in- 
telligence, and  assisting  manufacturers  and  mer- 
*n  the  unusual  problems  confronting  then). 
TRADE  ASSOCIATIONS,  buuneii  or- 
anizatious  composed  of  the  individuals,  firms 
■  ml  corporations  engaged  in  a  trade  or  industry. 
Formed  and  operated  to  deal  with  those  things 
which  the  membership  have  a  community 
interest,  as  wage  scales,  uniform  rules  and 
isures,  guarding  of  Legislative  interests, 
.maiiiing  prices,  exchanging  of  information 
10  credit!  of  customers,  eic.  These  associa- 
is  in  the  United  States  developed  mainly 
after  1870.  largely  as  a  result  of  the  growth 
of  the  trade  unions.  (See 
Unionism).  The  demands  by  workmen  for 
letter  pay  and  conditions  were  generally  re- 
istcd,  and  employers  met  and  began  to  organ- 
e  against  their  employees.  Before  such  mect- 
gs  the  proprietors  in  a  particular  trade  rarely 
lad  any  persona!  acquaintance,  knowing  each 
r  Only  by  name,  and  usually  having  a  poor 
on  of  each  other,  because  of  sharp  corn- 


each  other  changed;  they  learned  to  respect 
their  competitors,  and  warm  friendships  some- 
times developed  between  them.  They  began 
to  talk  with  each  other  about  trade  problems, 
and  soon  saw  the  wisdom  of  combined  action 
in  securing  trade  reforms.  Their  anti-union 
associations  took  on  a  broader  scope;  they  en- 
gaged secretaries  and  business  managers,  and 
began  to  do  business  in  (hose  things  which  were 
-ie  common  interest  and  benefit  of  the 
So  came  into  being  the  American  News- 
Publishers'  Association,  the  National  V- 
■iation  of  Stove  Manufacturers,  the  Asso- 
_  ition  of  Wool  Manufacturers,  the  Typothetae 
(q.v.),  The  National  Erectors'  Association,  the 
Coal  Operators'  Association,  the  Photo-En- 
gravers' Association.  National  Metal  Trades 
Aaaoi  i. ition,  National  Founders'  Association 
and  hundreds  of  others  As  lime  wenl  on,  each 
of  these  associations  tended  to  enlarge  its  scope 
and  sometimes  leveral  organisations  were 
formed  in  one  trade,  to  care  for  different 
branches  of  the  work.  For  instance,  in  New 
York  City,  the  Typothcta-.  the  oldest  organisa- 
tion among  employing  printers,  concerns  itself 
largely  with  exchanging  information  as  to  costs, 
bookkeeping,  preferring  fair  competition,  «:. idl- 
ing credits,  etc  The  Printers'  League  handles 
all  labor  difficulties,  makes  agreements  with 
the  unions,  settles  disputes  as  to  shop  rules 
and  the  like  The  Matter  Printers*  Associa- 
tion concerns  itself  with  the  well-being  of  the 
smaller  priming  offices,  the  job  prime i 


on    uniform    ireatment   by    paper    j  otter  i.  4c 
charging  of  a  fair  profit  on  engraving,  "  ' 
[rig,   etc.,   report*   on   customer*   who  »« 
pay,   eic      In   most   cities,  however, 

■  rves  a  trade  whollv. 
is   felt   for  rwo  or  ihrcc   to   : 
ol   work     h   Is  pi 

iii  PVCTJI  large  city  there  is  a  tra-f 
tion  in  every  trade  represented  by 
able  inn..!.,  i-  oi  house*  These  coi 
naturally  led  to  combinations  to  "_.. 
and  the  public  has  been  jealous 
certain  organizations,  which  they 

the  suspicion  jdvaatafr, 

At  other  nan 
the  members  of  a  trade  association  have 
sought    fair   protection    from    competition 
was  ruinous  and  not  advantageous  to  the 
munily.       Where    the    trade    argaiUMtiOfl*  Jum 
gone  too  far,  and  used  tl 
tion  to  push  prices  above  a  fall 
usually  been 

■        .::..:.:        ' 

binaiion  in  restraint  of  trade,"  and  caused 

dissolving  of  trade  associations,  or  elte  the 

creased   prices    have    brought    nevr    firms   ir-. 

the  field,  that  did  not  belong  to  the 

and   these   have   undersold,   and  bruua 

the  level  of  prices  lo  a  basis  of  keen 

tion.     Of  late  years  there  is  a    :   I 

United    States    for    the    large    trade    oega 

tions  to  work  together 

They   call    upon    each    other   for   assistance  a 

securing    needed     legislation,     ami 

formed   a    National   Association  of 

hirers,  whose  influence  is  very 

Trade,  Be 

TRADE  DOLLAI 
United  States,  containing  37ti  uoj 
ver  and  42  troy  grains  of  alloy.     1 
issued  under  Acl  of  Coi 
legal  tender  to  the  amount  of  $5. 
under  the  Act  22  Jul] 
lender  power.    They  were  intended 
countries  doing  business  on  a  silver 
silver  depreciated  in  value  the  trade 
predated,  and  speculators  bought  them 
at  80  or  90  cents  and   circulated   tbe«n 
United   Stales   al    fare   value.      This 

by  the  government  in  1875.  and  the 

the  silver.    When  the  lower  value 

understood,  and  they  1 1 

they    were    ol 

peared   from  ctrculatic 

TRADE-MARKS.     Certain  marks  ur 
scriptions   set   on   manufactured   KOods   foe  mr 
purpose   of    establishing    the   identity   of   the--' 
manufacture  or  selection-     An  examination  « 
Ihe  evolution   and  development    ■ 
mark  in  the  United  Stales  of  America  >■  «*- 
■  :■  aminatiaa  of  the  evolution  ■- 
development  oi  i In   v.i-t 
to 

Definition, 
li  ■s.tjni 
article   to  which   it   i 
(,.»-).  Hi 

euce    II    evu 
to  a  degree  of  supe 
A  trade-mark  may  c 
or  of  a  symbol,   rle 


irade-roarlr   is 
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it  may  be  constituted  by  an  original  and  dis- 
tinctive shape  or  form  of  package  in  which  the 
goods  are  packed  or  contained;  or  it  may  con- 
sist of  a  combination  of  some  or  all  of  these 
elements;  but  in  whatever  form  the  trade-mark 
appears  on  the  market,  its  office  is  either  to  in- 
dicate the  origin  or  source  of  manufacture  of 
the  article,  or  when  used,  as  it  may  be,  by  the 
dealer  who  sells  to  the  ultimate  purchaser  or 
consumer,  but  who  docs  not  manufacture  or 
produce  the  article,  it  may  then  indicate  selec- 
tion or  endorsement  of  the  manufacture  of 
the  article  bearing  such  dealer's  mark- 
Office  of  the  Trade-mark. —  Not  only  does 
the  trade-mark  indicate  the  source  or  origin 
of  the  goods  to  which  it  is  attached,  but  it 
also  performs  the  office  of  guaranteeing  or 
assuring  to  the  purchaser,  whether  he  be  an 
intermediate  or  an  ultimate  one,  that  the  hon- 
est skill  of  the  owner  of  the  trade-mark,  the 
good  quality  of  the  goods,  the  carefulness 
of  selection,  the  purity  of  ingredients  or  cor- 
rectness of  weight  or  measure  are  to  be  found 
in  the  articles  to  which  such  mark  is  affixed. 
Further  than  this  the  protected  and  defended 
trade-mark  builds  up  for  the  manufacturer  to 
whom  it  belongs  that  following  in  the  market 
which  becomes  immensely  valuable  in  apprais- 
ing the  goodwill  of  such  a  business. 

The  Origin  of  the  Trade-mark.— The 
introduction  of  the  trade-mark  into  commercial 
use  was  natural,  and  when  once  effected  rapidly 
became  a  trade  necessity. 

A  chemist  in  the  olden  days  prepared  a 
mixture  or  lotion  and  recommended  it  to  the 
customers  of  his  shop,  who  found  it  effica- 
cious. A  shoemaker  made  shoes  for  his  patrons 
which  by  reason  of  good  quality  and  superior 
workmanship  won  favor  for  him  among  his 
patrons;  so  that  these  trades-people,  pursuing 
their  various  lines  of  industry,  not  only  retained 
their  custom,  but  were  recommended  by  their 
patrons  to  others,  such  customers  becoming  ac- 
customed to  resort  to  the  shop  of  the  one  or 
the  other  of  the  tradesmen  who  supplied  such 
wants,  a  habit  which  is  known  in  law  as  the 
goodwill  of  a  business. 

So  long  as  the  customer  of  the  chemist 
transacted  his  business  face  to  face  with  him 
in  the  same  old  shop,  or  so  long  as  the  shoe- 
maker measured  his  patrons  and  delivered  his 
goods  to  them  in  person,  so  long  was  it  un- 
necessary for  such  manufacturers  to  mark 
their  wares. 

Their  customers  and  patrons  obtained  a  per- 
sonal delivery  and  needed  no  other  assurance 
or  guaranty  as  to  the  genuineness  of  the  articles 
purchased  by  them;  but  after  a  while,  some  of 
these  purchasers  and  users  of  these  various 
articles  removed  to  other  localities,  and  would 
desire  to  continue  to  use  the  same  lotion  or  wear 
the  same  shoes ;  and  they  would  order  the  same 
directly,  if  they  could,  or  through  some  agent 
middleman  if  they  could  not;  and  then  in  the 
latter  case,  to  quiet  any  apprehension  which 
such  customers  residing  at  a  distance  might  feel 
regarding  the  genuineness  of  the  articles  de- 
livered to  them,  the  chemist  would  affix  a  label 
to  the  bottle  or  jar  containing  the  lotion,  which 
would  bear  his  name  and  address ;  and  the  shoe- 
maker would  mark  on  some  part  of  the  shoe 
his  name  and  address;  after  a  while  the  pro- 
ducers of  these  various  articles  found  that  the 


mere  use  of  their  name  and  address,  while  con- 
stituting a  good  and  sufficient  indication  of  the 
origin  of  their  products,  was  nevertheless  sub- 
ject to  several  matters  of  inconvenience;  the 
first  was  that  perchance  many  of  the  customers 
could  not  read;  and  the  next  was,  that  the  use 
of  the  name  of  the  manufacturer  alone  was  at- 
tended by  a  legal  difficulty,  to  wit,  that  while 
a  man's  name  would  constitute  a  most  perfect 
trade-mark,  yet  any.  other  man  bearing  the  same 
name  had  an  equal  right  to  use  it,  provided 
he  did  so  honestly  and  fairly,  and  if  engaged  in 
the  same  line  of  business,  a  trade  confusion 
would  naturally  and  often  did  arise,  as  wit- 
ness the  Brown  Iron  Bitters  case. 

Adoption  of  Symbols  and  Arbitrary 
Words. — To  reach  and  remedy  these  difficulties, 
manufacturers  then  began  to  adopt  and  use 
symbols  consisting  of  pictures  or  devices,  at 
first  simple  in  their  nature,  such  as  shields, 
stars,  geometrical  figures  or  representations  of 
animals  and  the  like ;  they  also  coined  arbitrary 
and  fanciful  names,  not  descriptive  of  kind  or 
origin,  which  were  generally  used  in*  connection 
with  the  name  and  address  of  the  manufac- 
turer; and  so  it  came  to  pass  that  symbols, 
devices  and  arbitrary  designations  or  titles  were 
slowly,  gradually,  but  generally  substituted  in 
the  place  of  the  mere  name  and  address  of  the 
manufacturer;  the  goods  in  due  course  of  time 
became  known  by  such  marking;  the  marks,  in 
turn,  served  to  indicate  origin,  as  well  as  to 
guarantee  the  peculiar  excellence  which  the  pur- 
chasers or  consumers  expected  and  had  a  right 
to  find  in  their  purchases  with  respect  to  qual- 
ity, purity,  measure  or  value. 

So  public  usage  has  also  often  given  an 
accidental  meaning  to  a  trade-mark,  not  at  all 
contemplated  originally;  as  witness  the  case  in 
France,  where  a  man  named  Jean  Bardon  manu- 
factured cigarette  paper,  marking  it  with  his 
initials,  aJ.  B.,®  which  he  separated  by  a  lozenge, 
so  that  the  mark  appeared .  to  be  the  word 
<(JOB*  The  public  became  accustomed  to  call 
for  ^JOB"  paper,  and  that  name  was  duly  pro- 
tected as  a  trade-mark,  although  it  had  never 
been  intended  to  invent  or  use  the  word  "JOB* 
in  connection  with  Jean  Bardon  cigarette  paper. 

Requirements  of  a  Valid  Trade-mark. — 
Inasmuch  as  the  markets  of  commerce  are 
"markets  overt*  or  "open  markets,®  it  soon 
became  evident  that,  in  order  to  secure  a  trade- 
mark which  would  be  unique,  and  the  exclusive 
property  of  the  person  or  firm  originating  and 
adopting  it,  such  mark  would  of  necessity  have 
to  be  one  which  others  did  not  have  an  equal 
right  in  law  to  use  for  the  same  class  of  mer- 
chandise; so  that  it  became  an  established  rule 
of  construction  of  the  law  of  trade-marks  that 
no  mark  would  be  protected  as  the  exclusive 
property  of  any  one  person  which  others  had 
an  equal  right  to  use ;  as,  for  instance,  a  mark 
indicating  quality,  or  a  geographical  mark,  in- 
dicating that  the  goods  bearing  the  mark  were 
made  or  produced  in  a  certain  locality;  or  a 
mark  which  merely  consisted  of  the  statement 
of  ingredients,  or  the  generic  or  class  title  of 
the  article;  to  be  perfectly  plain,  every  person 
living  in  New  York,  making  hats  or  shoes,  or 
other  articles  of  commerce,  would  have  the 
right  to  label  and  mark  such  articles  as  "New 
York  Hats*  or  "New  York  Shoes*  or  the  like; 
so  every  person  would  have  the  right  to  make 
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the  "Best  Quality  Hats*  or  the  "Best  Quality 
Shoes"  or  "Superior  Hats*  or  "Superior  Shoes* 
or  the  like. 

Kinds  of  Trade-marks. —  There  are  two 
distinct  kinds  of  trade-marks,  to  wit,  a  mark 
consisting  of  a  word  or  words,  or  a  mark 
consisting  of  a  symbol  or  picture. 

The  former  kind  may  be  designated  as  an 
•car-mark,**  and  being  mainly  distinguished, 
when  used,  by  its  sound,  it*  has  been  held  by 
high  authority  that  the  use  by  another  of  a 
similar  word,  alone  or  in  any  form  or  com- 
bination, or  in  connection  with  any  style  of 
label  or  form  of  package,  is  unlawful,  and 
would  constitute  an  infringement  upon  the 
original  mark. 

The  other  kind  of  a  mark,  consisting  of  a 
symbol  or  picture,  may  be  designated  as  an 
tfeyc-mark,})  because  it  appeals  to  the  sense  of 
sight.  To  constitute  an  infringement  upon  such 
a  mark,  the  defendant's  mark  must  be  of  so 
close  a  resemblance  as  to  be  likely  to  mislead  a 

Jnirchaser  using  ordinary  attention.  There  may 
)e  also  an  infringement  upon  important  parts 
of  a  trade-mark,  without  the  whole  of  the  mark 
being  copied.  This  will  be  restraiped,  because 
the  law  does  not  look  for  complete  identity  in 
the  imitation  trade-marks,  but  similarity  will 
be  held  sufficient  to  warrant  the  interposition 
of  a  court  of  equity. 

"Secondary  Meaning*  Phrases  Protected. 
— In  dismissing  this  branch  of  the  subject,  it  may 
be  stated  that  no  mark  which  merely  indicates 
an  essential  element  or  quality  of  the  article  to 
which  it  is  applied  can  be  exclusively  appro- 
priated as  a  trade-mark,  subject,  however,  to 
one  important  qualification  which  has  attended 
the  evolution  of  the  law  of  protecting  industrial 
property  in  this  country,  and  which  was  ren- 
dered necessary  by  the  natural  and  proper  de- 
sire on  the  part  of  our  courts  and  judges  to 
do  equity  and  to  protect  the  purchasing  public. 

The  exception  to  which  we  refer  is  when 
a  term,  phrase,  title  or  designation  which  is 
used  in  connection  with  a  trade-mark  acquires 
what  is  known  as  a  "secondary  meaning*  in  the 
market. 

By  this  we  mean  that  when  a  phrase,  title 
or  designation,  which  of  itself  could  not  be 
protect ed-  as  a  technical  trade-mark,  because 
primarily  conceived  and  deigned  to  merely  in- 
vile  trade  or  catch  and  engage  public  atten- 
tion, becomes  in  time  so  identified  and  associ- 
ated with  the  articles  of  merchandise  to  which 
it  is  affixed,  that  the  public,  on  seeing  it,  at 
once  recognizes  that  it  stands  for  the  goods 
to  which  the  trade- mark  proper  is  usually  at- 
tached, even  though  that  mark  should  be 
al»ent. 

An  illustration  «»f  this  may  be  found  in  the 
case  of  a  trade-mark  for  a  certain  medicine; 
the  words  "Candy  Cathartic0  ate  certainly  de- 
scriptive, as  fully  descriptive  as  any  words  well 
can  be;  but  thev  had  been  used  to  so  large 
an  extent  and  were  >o  thoroughly  advertised 
in  connection  with  the  medicine,  in  question 
that  it  wa>  shown  that  many  purchasers  in-" 
stead  of  calling  lor  the  trade-marked  name 
of  the  article  would  ask  for  "Candy  Cathar- 
tic"; and.  vice-\ei>a.  druggist*  handling  the 
aiticle  ""  a-Mniar»d  and  identified  the  sec- 
ondary phrase  or  :iile,  "Candy  Cathartic.19  with 
the    ii.hIi  -ni.uk    ;«!<i|ki    that    when   "Cand\    Ca- 


thartic* was  called  for  a  box  of  the  table* 
would  be  promptly  handed  out.  The  coon  ac- 
cordingly protected  such  descriptive  phrast 
against  use  by  a  competing  firm. 

•Camel's  Hair,*  a  purely  descriptive  term 
for  belting,  was  protected  after  it  had  acquired 
a  secondary  meaning  on  the  market,  as  apply- 
ing to  a  particular  make  of  belting.  Likewise. 
"Stone*  was  upheld  as  a  designation  for  ale, 
the  name  Stone  being  the  name  of  the  village 
in  which  the  brewery  was  located,  and  which 
through  such  use  had  come  to  designate  a 
ticular  product. 

Likewise,  a  geographical  name  may  \ 
quire  a  secondary  meaning,  especially 
infringers  who  do  not  reside  in  the  same  geo- 
graphical territory  or  locality;  as  witness  the 
fact  that  'Saint  Louis*  was  protected  as  i 
mark  for  lager  beer  against  brewers  using 
the  same  title,  but  not  doing  business  in  the 
city  of  Saint  Louis.  The  history  of  the  •Dur- 
ham1* tobacco  case  may  also  be  profitably  con- 
sidered, where  Black  well,  the  proprietor  of 
•Durham*  smoking  tobacco,  failed  in  his  at- 
tempt to  restrain  another  tobacco  manufacturer 
of  Durham  from  using  such  title  in  connection 
with  tobacco,  whereat  certain  Virginia  tobacco 
manufacturers  outside  of  Durham,  becoming 
emboldened  by  the  defeat  of  the  Blackwell  con- 
cern, began  to  use  the  title  "Durham*  in  con- 
nection with  their  tobacco,  but  were  promptly 
enjoined  from  so  doing  by  the  courts. 

It  by  no  means  follows,  however,  that  the 
defense  of  such  trade-marks  by  the  courts  estab- 
lishes the  wisdom  of  their  selection  as  such 
marks.  On  the  contrary,  they  are  to  be  avoided 
as  leading  to  litigation  more  or  less  annoyiag 
and  expensive.  In  the  selection  of  a  trade- 
mark every  precaution  should  be  taken 
personal,    geographic    and    descriptive 

and  equally  against  such  marks  as  in  apf 

or  in  sound  as  spoken  shall  simulate  trade- 
marks already  owned  by  others.  An  error  m 
these  respects,  even  though  it  escapes  legal 
prosecution,  may  result  in  the  partial  or  total 
waste  of  money  spent  in  advertising,  which. 
indeed,  may  redound  as  well  to  the  advantage 
of  a  competitor  as  to  one's  self.  Another  point 
to  be  remembered  in  devising  or  selecting  a 
trade-mark  is  that  it  should  be  simple  and 
easily  recognized.  Few  customers  give  keen 
and  close  observation  to  goods  purchased,  and 
the  ultimate  value  of  the  goodwill  of  a  manu- 
facturing business  may  be  largely  dependent 
upon  the  instant  and  unqualified  recognition  of 
favorite  brands. 

The  Doctrine  of  "  Clean  Hands.a"-~Another 
and  most  important  matter  to  be  considered 
by  the  owner  of  trade-marks  is  in  their  cor- 
rect use  of  their  trade-mark. 

The  usual  protection  and  relief  sought 
against  infringement  and  the  invasion  of  trade- 
mark property  is  by  means  of  a  suit  in  canity 
brought  to  restrain  the  infringer  from  conch 
ing  to  imitate  or  use  the  infringing  mark, 
for  an  accounting  for  damages;  but  as 
a  proceeding  in  equity  is  governed  by 
settled  principles  of  equity,  one  defense  - 

has   been   very   often   successfully   urged  

raised  to  defeat  any  action  on  the  part  of  the 
owner  of  a  trade-mark  is  what  is  known  at 
the  defense  of  "unclean  hands.* 

It  is  a  well-settled  principle  of  equity  mat 
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ho  enters  a  court  of  equity,  seeking  equity, 
do  equity,  and  come  with  clean  hands.* 

other  words,  a  party  will  not  be  heard 
mplain  of  the  wrongful  acts  of  another 
gainst  himself,  if  that  same  party  has 
guilty  of  similar  wrongful  acts  of  fraud, 
presentation  or  deceit  against  the  pur- 
[g  public. 

e  United  States  Supreme  Court  in  the 
ated  and  leading  case  of  Manhattan 
ine  Company  against  Wood,  many 
ago,  laid  down  the  doctrine  that  a  party 
.  find  no  relief  in  a  court  of  equity  as 
>t  an  alleged  wrongdoer  if  he  himself 
guilty  of  wrongdoing  in  using  the  mark 
:eive  the  purchasing  public, 
.ving  this  important  fact  in  mind,  it  be- 
s  trade-mark  owners  and  users  to  be  very 
tl  in  the  use  of  their  marks,  labels  and 
?es,  and  the  following  simple  rules  may 
e  observed  for  their  protection  and  benefit, 
misstatements  concerning  the  origin, 
i  or  quantity  of  the  articles  to  which  the 
is  attached  should  be  used  in  connection 
Jie  labels,  packages  or  accessories  of  the 
So,  also,  if  a  trade-mark  was  not  orig- 
adopted  by  a  party  but  was  acquired  by 
er  or  assignment,  such  fact  must  be  dis- 
announced  on  the  labels  or  packages.  The 
,  however,  will  not  countenance  the  trans- 
•  assignment  of  a  trade-mark  except  as 

of  the  transfer  of  the  business  which  it 
presented.    The  business  cannot  be  trans- 

to  one  party  and  the  trade-mark  to  an- 

lile  the  doctrine  of  aUncIean  Hands*  has 
carried  to  a  very  great  extent  by  the 
,  it  has  been  held  in  many  cases  that  too 
an  application  of  such  a  rule  would  lead 
destruction  of  valuable  industrial  prop- 
nd,  at  the  same  time,  relegate  the  purchas- 
blic  to  the  tender  mercies  of  false,  fraud- 
md  infringing  marks. 
e  courts  have  in  many  cases  recognized 
tct  that  where  there  is  no  vicious  or 
ful  intent  on  the  part  of  a  trade-mark 
,  who  is  shown  to  conduct  a  legitimate 
Dnest  business,  that  slight  lapses  or  im- 
al  misstatements,  not  persisted  in  or  con- 
,  and  statements  which  are  substantially 
although  not  entirely  so,  will  be  over- 
and  not  visited  with  the  punishment  of 
g  equitable  relief  to  the  trade-mark 
who  is  guilty  of  such  infractions. 
i  understanding  which  the  public  has  of 
trade  customs  or  usages  are  also  al- 
to prevail ;  as  witness  the  (<Hennessy 
p*  cases,  decided  by  the  New  York  courts 
►eals,  where  the  defense  was  interposed 
e  plaintiff's  bottles  were  not  full  or  actual 
>r  quarts  in  size,  and  that,  therefore,  the 
;  of  said  trade-mark  were  guilty  of  in- 
and  misconduct;  but  the  court  held  that 
ich  as  such  pints  or  quarts  were  known  as 
lercial*  pints  or  quarts,  and  understood 
>e  by  the  purchasing  public,  that  no  fraud 
ther  contemplated  or  had  been  committed, 
lough  the  bottles  to  which  the  mark  was 
rd  were  not  of  full  measure. 
w  Trade-mark  Property  is  Acquired. — 
ty  in  a  trade-mark  is  acquired  by  priority 
•ption  and  continued  use  on  the  market, 
e  announcement  of  an  intention  to  adopt. 


a  certain  title  or  symbol  which  is  not  followed 
or  accompanied  by  use  on  the  market  does  not 
confer  any  trade-mark  rights.  Moreover,  the 
law  requires  that  the  trade-mark  shall  be  in 
actual  use  in  trade  before  application  is  made 
for  its  registry.  The  title  to  a  mark  may  be 
lost  by  deliberate  abandonment  or  the  transfer 
to  others  of  the  title  or  goodwill  of  a  business 
in  which  the  mark  has  been  used. 

The  person  who  adopts  and  first  uses  a 
certain  distinguishing  mark  for  his  goods,  be- 
comes possessed  with  what  is  known  as  the 
common-law  right  of  ownership  thereof,  and 
such  right  is  an  enforceable  one,  and  will  be 
protected  by  the  courts  of  this  country. 

Patent  Office  Registration. —  Trade-marks 
may  be  registered  under  the  existing  registra- 
tion statutes  only  when  the  same  are  used  in 
commerce  with  foreign  nations,  or  among  the 
several  States  or  with  Indian  tribes.  The 
provision  for  marks  used  among  the  several 
States  is  new  and  in  force  since  1  April  1905. 
Under  this  law  marks  exclusively  used  for  10 
years  preceding  the  passage  of  the  law  can  be 
registered,  irrespective  of  the  prohibitions  in 
the  law,  which  would  otherwise  apply.  Regis- 
tration confers  no  greater  property  rights  than 
are  acquired  under  the  common-law  right  of 
ownership,  except  that  triple  damages  may  be 
recovered  in  certain  cases.  Registration,  how- 
ever, does  not  create  a  right  to  a  trade-mark; 
this  is  gained  only  by  priority  of  adoption.  The 
trade-mark  thus  signifies  a  public  claim  to  such 
adoption  and  use;  if  it  is  not  in  accordance 
with  the  facts  the  registration  may  be  canceled. 
Before  registry  a  trade-mark  is  published  30 
days  in  the  Official  Gazette  of  the  Patent  Office, 
during  which  period  any  person  having  good 
grounds  for  believing  that  its  registration 
threatens  his  rights  may  oppose  its  registration. 
Besides  the  national  law  in  the  matter  most 
of  the  States  have  trade-mark  laws  which  pro- 
tect the  intrastate  use  of  a  trade-mark,  a  use 
which  is  not  covered  by  the  Federal  law. 

Assignment  of  Trade-marks. —  Trade- 
marks may  be  assigned  with  the  goodwill  of 
the  business  in  which  they  are  used,  or  a  trans- 
fer of  the  business  itself;  or  they  may  descend 
by  inheritance :  but  such  an  assignment  must  be 
recorded  in  the  United  States  Patent  Office 
within  three  months  of  its  date  or  the  good- 
will thereof  does  not  vest  in  the  assignee  any 
enforceable  right  or  title.  A  trade-mark  has 
no  value  or  standing  apart  from  the  goodwill 
of  the  business  of  which  it  has  been  a  part. 

Partnership  Marks. —  Upon  the  dissolution 
of  a  partnership,  either  partner  may  there- 
after continue  to  use  the  trade-marks  of  the 
partnership,  unless  the  same  are  otherwise  dis- 
posed of  upon  the  dissolution,  or  where  other 
contractual  relations  exist  governing  the  future 
disposition  of  the  same  upon  a  dissolution. 

Defenses. —  In  cases  of  infringement,  actual 
deception  by  the  infringer  need  not  be  proven. 
The  likelihood  of  deception  is  sufficient  to  war- 
rant the  interposition  of  a  court  of  equity.  So 
it  is  no  defense  that  the  infringing  article  is 
superior  in  quality  to  the  genuine,  nor  is  the 
absence  of  intent  to  deceive  a  defense.  Laches 
or  delay  in  asserting  rights  are  -generally  held 
to  deprive  the  owner  of  the  right  to  claim  dam- 
ages or  obtain  a  preliminary  injunction.  Aban- 
donment is  also  a  good  defense,  but  strict  proof 
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of  an  intention  to  abandon  ownership  is  essen- 
tial to  the  establishment  of  this  latter  defense. 

Patented  Articles. —  Where  a  new  trade- 
mark consisting  of  a  word-symbol  is  affixed 
to  a  patented  article,  the  right  to  use  such 
name  or  title  for  such  article  will  become  public 
property  upon  the  expiration  of  the  letters 
patent,  as  was  held  in  the  ttCastoria*  and  "Singer 
Sewing  Machine"  cases.  Otherwise  the  mon- 
opoly enjoyed  by  the  owner  of  a  trade-mark 
is  perpetual. 

State  Laws. —  In  many  of  the  States,  acts 
have  been  passed  making  it  a  criminal  offense 
to  refill  or  use  again  without  the  owner's  con- 
sent bottles  or  other  packages  which  have  been 
registered  under  what  arc  known  as  ° Bottling 
Acts*  or  Trade-mark  Registry  Acts ;  so  in  many 
of  the  States  the  imitating  or  counterfeiting 
of  trade-marks  is  made  a  criminal  offense. 

Labor  Union  Marks. —  In  many  of  the 
States  labor  unions  or  associations  of  work- 
ing men  are  permitted  to  register  their  labels 
or  trade-marks,  indicating  that  the  goods  to 
which  such  labels  or  marks  are  affixed  were 
manufactured  by  union  labor,  and  such  acts 
have  been  sustained  as  constitutional  in  most 
of  the  States. 

Copyrighting  of  Labels.—  New  labels,  not 
previously  used,  and  containing  some  artistic 
or  novel  character  of  design,  may  be  copy- 
righted in  the  United  States  Patent  Office  and 
will  be  protected  for  30  years.  But  labels  which 
merely  describe  an  article,  or  only  indicate  size, 
number  or  weight,  or  are  only  the  result  of 
the  application  of  the  typesetter's  art,  arc  refused 
copyright  entry. 

Unfair  Trade  Competition. —  An  article  on 
the  subject  of  trade-marks  and  their  protec- 
tion in  this  country  would  at  the  present  time 
be  incomplete  without  some  mention  of  the 
cognate  subject  of  uUnfair  Trade  Competition.* 

The  evolution  of  the  law  of  trade-marks 
in  course  of  time  satisfied  the  courts  of  this 
country  that  the  mere  enforcement  of  strictly 
technical  trade-mark  rights  fell  far  short  of 
the  practical  requirements  and  necessities  of 
our  commerce,  inasmuch  as  the  purchasing  pub- 
lic was  being  constantly  cheated  and  defrauded 
in  having  goods  not  of  .a  genuine  source  of 
origin  foisted  upon  them,  while  the  owners  of 
such  genuine  goods,  as  well  as  the  purchasing 
public,  were  frequently  left  without  redress  or 
legal  protection.  To  remedy  this  defect  of  the 
administration  of  justice,  the  restraining  of 
unfair  trade  competition  was  applied  to  cases 
where  technical  trade-mark  rights  could  not  be 
enforced. 

The  essential  difference  between  a  case 
brought  to  restrain  the  infringement  of  a 
technical  trade-mark,  and  to  restrain  a  case 
of  unfair  trade  competition,  may  be  sum- 
marized as  follows: 

Both  suits  are  brought  to  restrain  a  fraudu- 
lent act  of  the  defendant ;  both  proceed  on  the 
theory  that  a  court  of  equity  will  protect  the 
property  rights  of  the  owner  of  the  trade-mark, 
and  at  the  same  time.  Lruard  the  purchasing 
public  agaiuM  beinn  deceived;  but  while  in  a 
case  bwiiiLzht  to  restrain  the  infringement  of  a 
trade-mark,  no  proof  01  actual  deception  is 
mow  required,  nor  U  any  proof  of  damage  to 
the  owner  «>i  flu  imiia'i'd  trade-mark  required 
to  enalile   him  to  recover,   in  a  case  of   unfair 


trade  competition  the  essence  of  maintain] 
suit  is  in  the  establishing  of  the  fraud 
tiscd  by  the  defendant  and  the  actual  dec 
caused    thereby    upon    the    purchasii 
Probable  deception  is  ranked  with  , 
ccption  in  constituting  infringement,    u  i 
st rued  as  an  attempt  to  steal  the  goi 
an  established  business. 

It  thus  follows  that  in  the  extei 
principles  of   doing  equity  and  ac«.wi 
fullest  protection   to  the  purchasing  1 
man  may  even  be  restrained   from 
own  name  in  the  transaction  of  his  i 
where  such  use  is  of  a  fraudulent  char; 
eulated  to  breed  trade  confusion  and 
to  mislead  and  deceive  the  purchasi 
already  accustomed  to  that  name  as 
with  another  line  of  merchandise. 

History.—  Trade-marks     are     of 
antiquity,  being  found  on  bricks  unea 
explorers  among  Egyptian  and  Assyr 
and    upon    Egyptian    pottery    dating   w 
6000  b.c.     Such  marks  have   also  been 
on  gold  and  silver  ornaments  and  ei 
carved  jewels,  and  the  containers  tiscu 
Roman  pharmacists  for  their  salves,  cr 
lotions.    In  more  recent  times  historic 
of  laws  protecting  workers  in  meta 
and  armorers  in  such  trade-marks  a> 
1374.    In  the  Middle  Ages  guilds  of  ; 
Germany,  France  and  Italy  compelled  uk 
trade-marks  by  their  members  as  a  pro 
to  the  purchaser  as  well  as  to  the  tr 
general.    Trade-mark  protection  in  Ei 
not  begin  until  1783,  and  it  was  not 
that   laws  were  passed  which   afforucu 
adequate  protection.    In  the  United  Stat 
tation  for  a  trade-mark  law  began  in  17 
the    Federal   trade-mark   law   was   not 
among  the  statutes  until  1870.    The  pre* 
bears  date  of  1905. 

Trade-mark  law  in  the  United  S 
substantially  been  made  during  the  m 
decades;  for  the  first  reported  Ameri 
mark  case  found  in  the  hooks  is  t        « 
against  Locke,  decided  by  Chancelloi  «Va 
in  the  Court  of  Chancery  in  the  State  e 
York  in  January  1840.    The  following  n 
American  trade-mark  cases  are  desu 
sporadic  until  about  the  year  1870,  i 
became  more  numerous.    Since  that  , 

mark  litigation  has  vastly  increased. 

The  Philosophy  of  the  Law  off 
marks. —  The  whole  legal  and  underly 
ciple  of  the  law  embraced  in  this  subjeu 
entire  philosophy  are   founded  upon   tl 
ory  of   securing  honest   trade  and   f; 
in  the  commerce  of  our  national  maru 
the  doing  of  strict  justice  between 
man,   while  protecting  the  extremely    * 
property  rights  which  are  at  the  presei 
found   to  exist  in  the  transaction  of 
business,  l>oth  in  the  ability  to  enjoy  u 
and  secure   from  invasion  the  marks  v 
mcrcc,  as  well  as  to  retain  the  goodwill 
business  in  which  they  are  used.     In  bi 
one  has  or  can  have  the  right  to  sell 
as  ostensibly  the  product  of  anothei 
built   up  a  goodwill  by  pronounced  < 
of  his  products. 

Equity  has  been  poetically  tern 
"Mower  of  justice11;  and  equity,  with  i 
arm,    and    with    the   acute   conscience 
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t,  is  able  to  prevent  and  remedy  acts  of 
lice,  where  the  law  itself  would  other- 
prove  powerless  and  futile.  See  Patents. 
ibliography.—  Elf reth,  W.  H.,  ( Patents, 
rights  and  Trademarks )  (New  York 
I ;  Geyer,  A.,  ( Registry  of  Water  Marks 
Trade  Marks*  (New  York  1900)  ;  Hopkins, 
,  *The  Law  of  Trademarks,  Trade  Names 
Unfair  Competition  (Cincinnati  1917) ; 
rdc,  A.,  (Traite  Theorique  et  Pratique  des 
iucs  de  Fabriquex  ct  de  Commerce } 
is  1914)  ;  Nims,  H.  D.,  <The  Law  of  Un- 
Compctition  and  Trade  Marks >  (New 
:  1917) ;  Rogers,  E.  S.,  (Good  Will,  Trade- 
rs and  Unfair  Trading*  (Chicago  1914)  ; 
stian,  L.  B.,  (The  Law  of  Trade  Marks* 
tdon  1911). 

Morris  S.  Wise, 

?r  of  the  { Trade-Mark  Record*  New 
rk. 

RADE  AND  TECHNICAL  PRESS, 
rican.  The  principal  function  of  the  trade 
technical  publication  is  the  advancement  of 
zommercial,  industrial,  professional,  scien- 
or  other  interest,  which  they  represent,  by 
ing  the  reader  informed  as  to  the  prevail- 
conditions  of  his  trade  throughout  the 
try,  and  even  the  entire  world.  Thus  a 
edited,  broad-minded,  accurate  and  pro- 
jive  trade  journal  will  exert  a  great  influ- 
toward  welding  together  the  separate 
;  of  each  great  profession,  trade  or  in- 
-y  into  one  vast  community  of  interest, 
general  newspaper  and  the  trade  journal 
r  in  the  fact  that  the  former  appeals  to 
vholc  public,  whereas  the  latter  caters  to  a 
ler  class  of  professional,  commercial,  tech- 
or  scientific  readers,  giving  within  its 
)ass  only  such  knowledge  as  pertains  to  its 
al  field. 

hese  organs,  of  which  every  great  trade 
ic  country  has  its  own,  bring  to  the  atten- 
of  those  interested  any  invention  or  dis- 
ry  which  is,  or  in  time  may  become,  of 
t  importance,  but  which  to  the  general 
c  would  be  of  little  or  no  interest;  they 
*nt  the  conditions  of  the  home  and  foreign 
cets  by  giving  tables  of  quotations  other- 
inaccessible  to  the  trade ;  and  gather  all 
ble  information  which  may  be  a  guide  to, 
hrow  any  light  upon,  future  conditions, 
oved  processes  or  methods  of  manufac- 
and  changes  or  improvements  in  other 
strics  which  would  possibly  have  a  bear- 
upon  a  certain  trade ;  the  many  items  of 
ral  interest  to  the  lines  with  which  they 
zonccrned,  and  the  public  questions  which 
ly  affect  those  interests;  the  almost  innu- 
ible  changes  taking  place  in  the  industrial 
d;  all  these,  and  more,  are  chronicled  in 
/  issue  of  the  trade  journal  and  discussed 
a  knowledge  of  detail,  a  grasp  of  the  sub- 
and  fullness  of  treatment  to  be  found  no- 
•e  else. 

uch  papers  are  of  much  importance  to  the 
?s  they  represent.  Some  are  merely  ad- 
sing  sheets;  some  contain  literary  matter 
z  with  the  special  news;  others  are  deeply 
itific;  yet  each  is  conducted  to  subserve 
interest  of  the  respective  trade.  Of  these 
rs  some  are  published  weekly;  some  semi- 
thly  and  others  monthly;  and  a  number  of 
inancial  papers,  which  may  be  considered  as 
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belonging  to  this  class,  are  published  daily. 
Some  instances  among  trade  journals  have  en- 
joyed remarkable  and  continued  success,  and 
have  financially  prospered  far  more  than  had 
been  hoped,  but  the  history  of  journalism  is 
strewn  with  the  wrecks  of  others  whose  exist- 
ence was  of  such  short  duration  that  they  did 
not  pay  for  the  original  investment. 

That  the  trade  and  technical  journal  may 
have  the  highest  standard  of  editorial  service 
and  supervision,  it  is  necessary  that  experts 
should  be  employed  in  the  writing  of  articles, 
and  none  but  the  ablest  men  in  each  separate 
line  should  contribute,  for  the  reader  is  gen- 
erally an  expert  in  the  topic  of  which  they 
treat,  and  any  inaccuracy  of  statement  or  error 
of  judgment  is  not  only  noticed,  but  is  remem- 
bered. This  tendency  to  inaccuracy  or  error 
is  in  a  large  measure  lessened  by  the  employ- 
ment of  a  large  corps  of  trained  and  skilful 
reporters  who  ascertain  the  tendencies  of  the 
market  before  they  have  become  apparent,  and 
also  by  having,  in  a  great  many  instances,  con- 
fidential relations  with  the  leading  minds  of  the 
trade.  Thus  a  reputation  is  established,  the 
paper  becomes  a  power  in  its  branch  of  in- 
dustry and  is  quoted  by  all  as  an  authority  when 
discussing  subjects  of  which  it  treats,  and  of 
which,  in  the  nature  of  things,  their  knowledge 
is  limited. 

The  trade  journal  also  occupies  an  important 
position  in  the  field  of  advertising,  for  the 
judicious  advertiser  selects  the  publication  which 
is  read  by  the  class  to  which  his  merchandise 
will  appeal,  and  this  method  is  more  economical 
and  profitable  to  him  than  employing  the  ordi- 
nary newspapers  which  reach  the  general  public 
and  are  not  carefully  consulted  for  technical 
matter.  The  vast  number  of  advertisements 
which  they  publish  in  every  issue,  and  the  prices 
which  they  receive  per  line  for  such  advertise- 
ments are  astounding  when  the  competition  that 
exists  for  all  these  is  considered.  That  it  is 
profitable,  however,  to  the  advertiser,  is  plainly 
apparent  from  the  enormous  amount  of  adver- 
tising which  each  journal  carries. 

The  American  Railway  Journal,  of  New 
York,  first  published  in  1830,  was  the  first 
paper  which  met  the  desires  of  one  particular 
class  of  merchants.  This  was  the  pioneer  of 
the  specialty  commercial  journals,  and  it  was 
for  some  time  the  only  one  of  its  kind,  for 
though  a  few  others  had  attempted  to  enter 
the  field,  their  stay  had  been  of  short  dura- 
tion, and  it  was  not  until  1846  that  one  which 
still  exists,  was  founded.  This  was  the  Dry 
Goods  Economist,  but  though  it  began  in  the 
largest  trade,  it  experienced  much  difficulty  in 
attracting  attention  among  either  the  buyers 
or  sellers,  and  as  conditions  at  that  time  were 
unfavorable  to  a, journal  of  this  character,  it 
was  not  for  a  long  time  and  only  after  a  bitter 
struggle  that  it   rested  on  firm  ground. 

These  journals  were  soon  afterward  fol- 
lowed by  those  in  the  hardware  and  leather 
trades,  known  as  the  Shoe  and  Leather  Re- 
porter and  The  Iron  Age,  both  of  which  ex- 
perienced the  same  difficulties  in  gaining  a  foot- 
hold in  the  commercial  world. 

Meanwhile,  the  scientific  field  had  been  more 
successful  as  to  the  number  of  papers  and 
periodicals  published.  The  American  Journal 
of  Science  was  founded  in  New  Haven,  Conn., 
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in  1818,  by  Professor  Silliman,  and  the  Jour- 
nal of  the  Franklin  Institute,  in  Philadelphia, 
in  1825.  Alxnit  1820  a  law  periodical  was 
founded  in  New  York,  but  legal  journals  did 
not  become  common  until  nearly  50  years  later. 
Medical  journals  soon  sprang  up  in  New  York, 
Boston  and  Philadelphia,  and  are  now  to  be 
found  cvcrj'whcrc;  a  little  later  a  journal  was 
established  treating  of  the  drug  trade.  The 
Scientific  American  was  founded  in  1845  and 
since  then  many  scientific  or  semi-scientific 
journals  and  various  professional  journals,  not 
touching  upon  scientific  subjects,  have  been 
started.  By  1860  there  were  al>out  20  trade 
papers  and  50  other  technical  papers;  bv  1872 
this  number  had  increased  to  124  trade  and 
132  other  technical  papers,  representing  41 
different  lines,  in  which  religious,  agricultural, 
educational  and  sporting  journals  were  not 
included.  Sec  Auvkktisinc;  American  Pub- 
lishing; American  Newspapers;  American 
Printing  Trade;  Newspapers;  Periodicals; 
Journalism;  Printing;  Printing  Presses; 
Books;  etc. 

TRADE  SCHOOLS.  The  differences  in 
meaning  between  such  words  as  vocational,  in- 
dustrial, manual  training,  technical,  trade,  part- 
time,  co-operative,  continuation,  apprenticeship 
and  corporation  arc  not  always  understood  and 
the  terms  are  frequently  used  as  if  they  were 
interchangeable,  consequently  brief  definitions 
arc  necessary  before  the  subject  of  *  trade 
schools0  can  be  satisfactorily  treated. 

Vocational  education  is  an  inclusive  term 
for  all  forms  of  occupational  training  such  as 
industrial,  agricultural,  commercial  and  house- 
hold arts.  A  vocational  school  has  for  its 
controlling  purpose  the  fitting  of  students  for 
useful  occupations.  The  pupil  must  have 
reached  the  age  when  work  papers  can  be 
secured  and  the  courses  are  below  college 
grade.  The  aim  of  such  a  school  is  to  supple- 
ment general  education  and  not  to  take  the 
place  of  it. 

Industrial  education  is  used  in  a  broad  as 
well  as  in  a  restricted  sense.  The  term  covers 
all  education  connected  with  the  industries  such 
as  the  industrial  and  household  arts  of  the 
elementary  and  secondary*  schools,  technical 
and  trade  instruction  for  industrial  workers 
and  training  in  engineering  schools.  The  term 
Industrial  school  is  used  at  times  in  America 
to  indicate  instruction  of  a  primary'  order 
which  gives  pupils  one  or  more  branches  of 
industry  in  order  that  habits  of  work  and 
thrift  shall  be  inculcated.  This  form  of  school 
is  often  used  for  reclaiming  young  offenders 
from  evil  habits,  or  for  dependent  and  neg- 
lected children. 

A  manual  trainina  school  offers  activities 
of  a  more  or  less  trade-like  character  with  the 
idea  of  developing  or  educating  the  individual, 
that  hand  and  mind  may  be  trained  together 
and  each  help  the  other.  The  aim  is  not  to 
give  a  wage-earning  vocation.  The  general 
education  in  these  schools  ha*  usually  little 
relation  to  the  trades  and  is  carried  further 
than  i>  necessary  or  possible  for  the  ordinary 
apprentice.  In  some  of  the  schools  vocational 
elements   are   beinir   introduced. 

A  technical  school  may  be  elementary  in 
character  or  it  may  train  engineers.  The  aim 
in  l>oth  cases  is  to  give  theoretical  and  scientific 


knowledge  connected  with  a  chosen 
It  prepares  the  overseer  or  superint 
rather  than  the  apprentice  or  worker.  In  a 
simplest  form  such  use  of  tools  or  apparaai 
is  taught  as  will  show  the  connection  of  theory 
with  practice.  Handwork  is  given  to  exffaa 
the  science  rather  than  to  fit  a  student  dircniy 
for  a  trade.  The  highest  development  of  nil 
type  of  school  is  found  in  the  great 
institutions  where  both  the  application  of 
to  industry  and  the  most  thorough 
training  are  provided.  The  Massachusetts  In- 
stitute of  Technology  and  the  great  German  sad 
American  textile  schools  are  examples.  The 
night  technical  classes  so  numerous  in  Enrope 
and  America  arc  adding  trade  features  in  order 
to  be  especially  useful  to  workers  who  are  be- 
yond 16  years  of  age,  the  aim  being  to  pro- 
vide instruction  directly  related  to  the  enpW 
ments.  Many  of  the  courses  offered  in  the 
Young  Men's  Christian  Associations  are  ex- 
amples. In  England  the  polytechnic  schoob 
offer  training  of  this  kind  and  public  instruc- 
tion in  America  is  rapidly  meeting  this 
need.  Industrial  and  household  arts,  sci 
drawing  and  forms  of  industrial  arithmetic 
English  arc  offered  to  enable  ambitious  older 
workers  to  get  ahead  in  their  trades. 

A  trade  school  may  be  advanced  or  prepara- 
tory in  character.  The  first  offers  several 
years  of  training  for  full  apprenticeship  or  for 
journeyman.  The  Williamson  Free  School  of 
Mechanical  Trades  in  Philadelphia  is  such  a 
school.  A  preparatory  trade  school  offers  short 
courses  of  from  three  months  to  a  year  to 
workers  (from  14  to  16  years  of  age)  who  are 
entering  trade.  The  Manhattan  Trade  School 
for  Girls  in  New  York  City  is  a  school  of  tins 
order.  Trade  schools  are  founded  to  teach  a 
single  trade  such  as  watchmaker  or  tailoring  or 
they  may  offer  a  number  of  occupations.  jThe 
simplest  form  is  a  workshop  where  the  manipo- 
Iation  of  some  trade  is  taught  which  lequues 
the  expert  use  of  tools.  This  kind  does  link 
for  the  development  of  the  worker.  An  al- 
day  trade  school,  such  as  The  Manhattan  Trade 
School  for  Girls,  aims  to  give  a  preparation 
which  shall  abolish  the  drudgery  and  waste  of 
the  regular  workroom  and  supply  an  Momnnif 
and  vital  instruction.  Actual  shop  methods  art 
followed  in  all  of  the  trades,  practice  occupies 
most  of  the  eight-hour  day,  and  industrial  art 
as  related  to  each  trade,  hygiene  and  social 
civic  and  industrial  teaching  start  the  student 
well  equipped  for  wage-earning.  Part-time.  *»» 
operative  and  continuation  schools  are  used  for 
trade  instruction.  The  aim  is  to  co-operate  dV 
rectly  with  the  industry  and  train  worhen 
while  they  are  wage-earning.  The  trahnf 
may  be  given  during  the  working  day  ia  the 
factory  itself,  the  workers  being  paid  and  ah* 
given  an  education.  Or  the  classes  may  be  ' 
a  near-by  school  building,  the  students 
allowed  to  leave  their  work  for  several 
per  week.  Salesmanship  classes  illustrate  one 
form  of  training.  Public  instruction  may  he 
responsible  for  the  teaching  in  both  cases 
Courses  are  given  on  subjects  which  are  dmVwX 
to  learn  in  the  rush  of  the  workroom.  The 
experience  which  the  worker  is  gaining  hi  the 
trade  itself  is  thus  supplemented  by  ~  ~ 
tion  during  the  day  for  the  younger 
and   at   night    for  the   older 
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courses,  general  education,  science,  drawing 
and  design,  business  arithmetic  and  English 
are  frequently  given.  These  schools  are  being 
organized  in  many  States  as  laws  are  enacted 
making  it  compulsory  for  employers  to  allow 
workers  between  14  and  16  years  of  age  to  at- 
tend such  schools  during  the  day,  for  five  or 
more  hours  per  week,  without  loss  of  wage. 
Germany  has  done  .much  to  develop  the  con- 
tinuation school  during  the  day  and  at  night. 
Apprenticeship  and  corporation  schools  have 
been  organized  by  some  of  the  railroads  and 
great  business  enterprises  for  training  their 
own  employees.  The  work  is  of  the  part-time 
character  and  the  workers  are  paid  their  full 
salaries.  The  aim  is  to  increase  the  ability  of 
the  worker  for  his  own  sake  as  well  as  for  the 
corporation. 

This  article  deals  with  the  trade  school  as  it 
trains  apprentices  or  journeymen,  by  day,  or 
supplements  their  work  in  the  regular  trade 
by  part-time  classes  by  day  or  night.  It  deals 
with  the  wage-earner  rather  than  with  the 
overseer,  superintendent  and  director.  The 
textile  and  engineering  schools  and  institutes 
of  technology  belong  to  the  technical  rather 
than  the  trade-school  field  and  the  instruction 
is  usually  of  college  grade.  Some  of  them 
have  special  sections  for  apprentices,  however. 
Many  of  the  agricultural  and  mechanical  col- 
leges in  the  United  States  have  trade  depart- 
ments but  this  work  does  not  always  lead  to 
a  degree.  Drcxel  and*  Pratt  institutes  deal  with 
trade  courses  in  addition  to  their  regular 
technical  and  normal  aims.  Regular  all-day 
trade  schools  and  part-time  classes  are  not  yet 
numerous  all  over  the  United  States,  therefore, 
other  institutions  are  undertaking  trade  work 
to  meet  the  demand  ot  communities  to  help  the 
workers. 

Education  for  trade  has  for  centuries  re- 
ceived attention  on  the  continent  of  Europe. 
Complete  systems  of  industrial  education  have 
been  developed  in  many  countries,  from  the 
manual  training  of  elementary  and  secondary 
education,  through  the  trade  and  technical 
schools  to  higher  engineering  and  scientific 
institutions.  These  schools  are  generally  under 
government  support  and  control.  Within  the 
last  SO  years  they  have  become  increasingly 
important  and  arc  graduating  competent  work- 
ers for  both  men's  and  women's  employments. 
The  thoroughness  of  the  courses  in  these  con- 
tinental schools  has  rightly  given  them  a  high 
reputation.  The  length  of  the  trade  courses 
abroad  is  from  three  to  five  years,  a  fact  due 
to  some  extent  to  the  demand  of  the  trade 
unions  for  a  long  period  of  apprenticeship.  The 
United  States  has  some  trade  schools  offering 
a  like  preparation.  Conditions  of  artisan  life 
with  us  are  so  different  that  the  foreign  type 
of  trade  school  does  not  altogether  meet  our 
needs.  The  aim  here  has  been  rather  to  give 
the  trade  work  in  as  short  a  time  as  possible, 
often  in  only  a  few  months.  This  course  is 
frequently  accomplished  by  considerable  drill 
in  the  theory  as  well  as  in  the  practice  of  the 
trade.  The  New  York  Trade  School  offers  in 
its  day  classes  three  to  four  months'  prepara- 
tion in  various  building  trades,  a  certificate  of 
proficiency  being  issued  on  the  completion  of 
the  work.  European  schools  do  not  usually  give 
such  short  courses  as  these.  The  Wilmerding 
School   of   Industrial  Arts,   for  Building  and 


Architectural  Drafting,  the  Lick  School  of  Me- 
chanic Arts  and  the  Lux  School  for  Girls,  all 
in  San  Francisco,  and  the  Williamson  School  of 
Mechanical  Trades  in  Philadelphia,  correspond 
more  nearly  to  the  European  model  of  thor- 
ough training  for  three  or  four  years.  In  these 
schools  the  aim  is  to  teach  the  trades  with  the 
science  underlying  them,  together  with  thorough 
academic  courses  corresponding  to  our  manual 
training  high  schools.  The  Manual  Training 
High  School  of  the  United  States  surpasses 
anything  of  the  kind  abroad  and  is  a  distinctly 
American  type.  It  does  not  aim,  however,  to 
give  trade  instruction,  and  hence  the  William- 
son and  the  three  California  schools  are  not 
strictly  manual  training  schools. 

The  value  of  trade  schools  has  been  recog- 
nized by  foreign  governments  and  they  not  only 
control,  but  also  support  or  subsidize  them. 
The  war  has  temporarily  interfered  with  this 
instruction  in  the  warring  countries,  but  as 
peace  is  established  the  work  will  continue. 
The  trade  schools  already  organized  witH"  us 
often  began  under  private  management  but 
passed  into  public  control,  as  with  The  Man- 
hattan Trade  School  for  Girls  in  New  York 
and  the  Boston  Trade  School. 

Germany  has  been  foremost  in  developing 
trade  instruction  to  supplement  shop  experience. 
The  poverty  of  the  workers  there,  as  well  as 
here,  forces  them  early  into  the  shops  to  earn 
a  living.  In  order  to  help  these  workers  to 
obtain  better  positions  and  better  salaries,  spe- 
cial day,  evening  or  Sunday  instruction  has  been 
arranged  in  the  Continuation  Schools  (Fort- 
bildungschulen).  Each  German  state  has  made 
a  study  of  the  best  way  to  help  its  different 
trade  workers.  These  schools  have  been  so 
satisfactory  that  they  have  not  only  developed 
all  over  the  empire,  but  also  in  other  countries. 
In  Germany  they  are  preferred  to  the  all-day 
trade  school.  Belgium  and  France  are  re- 
nowned for  their  day  trade  schools;  Austria 
and  Hungary  have  unusually  complete  systems 
of  trade  instruction,  and  Switzerland  and  Italy 
also  provide  carefully  for  this  class  of  educa- 
tion. For  35  years  Russia  has  had  trade  schools 
to  train  the  workmen  in  various  fields.  Eng- 
land's well-organized  technical  instruction  in- 
cludes trade  work  also. 

Germany. 

The  awakening  of  Germany  to  the  import- 
ance of  training  her  wage-earners  took  place 
about  the  time  of  the  Ccntenntial  Exhibition  in 
Philadelphia  in  1876,  which  showed  Germany's 
products  to  be  distinctly  inferior  to  those  of 
other  continental  countries.  The  French  Ex- 
position of  1878  still  further  manifested  the 
lack  of  art  in  Germany's  manufactured  goods, 
and  a  commission  was  appointed  to  investigate 
reasons  and  to  suggest  action.  The  result  of 
the  work  of  this  commission  is  now  seen  in 
the  systems  of  trade  and  technical  schools 
which  have  been  organized,  and  in  the  reputa- 
tion which  Germany  now  has  for  the  applica- 
tion of  science  to  industry.  These  schools 
have  been  great  factors  in  this  change.  The 
German  section  in  the  Saint  Louis  Exposition 
of  1904  gave  evidence  that  not  only  in  the  con- 
nection of  science  with,  but  also  in  the  applica- 
tion of  art  to  industry,  that  country  has  pushed 
to  the  front  and  now  takes  rank  with  or  even 
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excels  those  nations  which  have  in  the  past  con- 
trolled the  industrial  field.  Germany  has  be- 
come thoroughly  imbued  with  the  idea  that 
money  devoted  to  trade  instruction  is  wisely 
spent.  The  earnest  study  which  she  has  given 
to  the  subject  has  shown  her  the  problem  in  its 
complexity  and  difficulty.  The  solution  has 
been  varied  to  suit  the  needs  of  different  locali- 
ties and  also  of  all  classes  of  workers  from 
the  wage-earners  of  small  skill  to  the  directors 
of  great  industries.  A  satisfactory  interrelation 
between  workers,  employers  and  schools  has 
been  the  aim  as  well  as  social  efficiency. 

These  schools  have  been  founded  and  are 
supported  in  various  ways:  by  the  state,  by  the 
municipality,  by  the  commune,  by  the  trade 
guilds,  by  associations  of  workers  and  bv 
private  individuals.  There  is  a  marked  tend- 
ency, however,  for  the  governments  of  the 
German  states  to  assume  the  entire  control  and 
administration.  Small  tuition  fees  are  fre- 
quently charged.  In  some  of  the  great  technical 
or  technological  institutes  gratuitous  instruction 
is  offered  to  apprentices,  hut  a  fee  is  required 
of  tho*c  who  wish  to  study  for  more  advanced 
positions.  The  tuition  fees,  however,  cover  but 
a  small  part  of  the  expenses. 

Germany  is  giving  attention  to  the  training 
of  apprentices  for  trade  in  many  classes  of 
institutions.  Different  sections  of  the  republic 
vary  in  their  way  of  meeting  the  problems. 
The  following  kinds  of  institutions  are  repre- 
sentative: Trade  Continuation  (Fortbildung- 
schuleu)  and  Industrial  Continuation  Schools 
(Gewerblichc  Fortbildungschulcn) ;  Trade 
Schools  (Fachschulcn) ;  Industrial  Drawing 
Courses;  large  technical  schools,  with  sections 
for  apprentices;  apprentice  workshops  (Lchr- 
werk*tatten). 

Of  these  the  Continuation  Schools,  generally 
conducted  by  trade  guilds,  are  by  far  the  most 
popular  for  training  the  ordinary  wage-earner. 
General  education  is  compulsory  in  Germany  up 
to  the  14th  year.  After  this  time  a  majority 
of  the  children  of  the  laboring  class  must 
begin  to  work  to  contribute  to  the  support  of 
tluir  families.  The  continuation  schools  arc 
formed  to  aid  those  of  both  sexes  who  are 
forced  to  work,  their  object  being  to  supplement 
the  trade  in  which  the  worker  is  daily  employed. 
In  industrial  centres  the  curriculum  is  con- 
nected with  the  trades  of  the  locality.  In  other 
sections,  the  character  of  the  instruction  may  be 
general,  commercial  or  even  agricultural,  as  the 
need  is  felt.  The  courses  deal  more  with  the 
theoretical  part  of  the  work  than  with  the  ac- 
tual manipulation  of  tools.  The  aim  is  to  give 
such  in st ruction  as  the  worker  cannot  well  get 
in  the  shops.  It  correlates  with  the  daily  shop 
work  and  thus  aids  the  workers  with  the  great- 
est economy,  a*  the  students  are  productively 
employed  and  expensive  laboratories  and  shops 
are  not  necessary. 

The  beneficial  effect  of  these  continuation 
schools  on  the  development  of  industry  and  on 
the  condition  of  the  working  cla*s  has  been  felt 
>o  keenly  that  the  imperial  government  has  pro- 
vided by  law  that  employers  must  always  per- 
mit their  employees  under  IS  years  of  age  to 
attend  such  schools.  The  state  has  made  this 
i  duration  compulsory,  it  being  felt  that  all  cm- 
pbiyni  should  have  an  education  which  will 
i  nable  ihrin  :•»  better  understand  the  nature  of 
their  trade.      It   often  happens  that  these  busy 
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day  workers  are  too  tired  when  night  c<      n 
benefit  by  such  instruction,  and  week  (mi 
Sunday  classes  have,  therefore,  been  op 

The  continuation  schools   found  in  hh 
give   instruction   of   a    general    character, 
they  emphasize  drawing,  bookkeeping  and 
branches  as  are  likely  to  be  of  value  to 
engaged  in  shop  or  factory   work.     Foi 
they  add  embroidery,  dressmaking,  sewi 
ing,  millinery,  mending  and   cooking.     — 
varia  the  work  of  the  industrial  continoua 
schools  is  so  specialized  for  individual  tm 
groups  of  trades  that  they  are  really  iradt  % 
tinuation    schools.      Dr.    Kerschcnsteiner,   u 
schulrat  of   Munich,  has  been   a   force  in 
veloping    continuation    and     trade    schook 
Munich  and  throughout  Bavaria.     His  a 
always   to   make  the   students    undcrsianu 
materials  on  which  they  are  working  , 
develop  in  them  thought  and  wise  actiuu. 
is  said  that  56  trades  are  taught  in  the  scfaoc 
there. 

The   trade  continuation    and   trade 
proper  usually  differ  from  the  industrial  u«u 
uation  school  in  giving  more  specialized  I 
instruction.      An    illustration    of    com 
work   for  boys  is  the  Artisan  School,  .<•««. 
in  Berlin.    The  aim  is  to  ugive  to  apprenbe 
and   workmen,   especially   during    their  I 
hours,  a  knowledge  of  drawing  and  the 
sciences  and  arts  which  concern   their  ( 
live  trades  and  which  serve  as   the  nee 
complement  to  their  shop  practice.*    All 
drawing,  mathematics  and  sciences  are  spe*u 
ized  in  separate  courses  directly  adapted  to 
trade.     The   hours   of   instruction    arc 
afternoon  and  evening  of   week   days 
Sunday  morning.    All-day  courses  in  t 
also  given  at  this  school. 

Trade  Schools  with  all-day  work  in  a  si 
trade  arc  numerous,  but  are  not  always  L 
attended.    Schools  of  watchmaking,  bask 
ing,    cabinetmaking,    horseshoeing,    toyi 
and  other  trades  have  been  opened  in  r 
to  local  needs.    The  following  is  a  paru« 
of  the  occupations  provided   for   in   the  b 
schools:      Artistic    darners,    artificial    nom« 
makers,   bakers,   barbers,   basket  makers, 
smiths,    braziers,    bookbinders,    cabinetm* 
chimney  sweeps,  cooks,  carpenters,  confe^-i 
ers,    dressmakers,    dyers,    embroiderers 
and   machine),   engravers,    gardeners,   ga 
makers,  glaziers,  goldsmiths,  horse  shoe  rs,  um 
dressers,  handsewers,  ironworkers,  joiner*. 
ters,    lacemakers,     leatherworkcrs.    lock 
laundresses,  masons,  modelers,   machine*** 
menders,  milliners,  paperhangers,  painters, 
tographers,  potters,   printers,    rugmakers, 
dlers,     spinners,     stonecutters,     stuccowoi 
strawplaitcrs,    shoemakers,     tinsmiths, 
trunkmakcrs,  woodworkers  and  carvers,  » 
ers,    wickcrworkers,    watch-    and    clockm&i 
wagonmakers,  wheelwrights. 

Trade  work  for  girls  in  Germany  is  i 
extensively  developed  as  that  for  ooys. 
sentiment  of  the  German  people,  that  «n 
place  is  in  the  home,  has  caused  these  ii 
tions  to  combine  strong  housekeep  fe 
with    the    trades.      These    housek.  u 

schools  are  doing  excellent  work,  b«i  ( 
continuation  schools  organized  for  wotwu 
of  more  general  importance  in  trainii      for  » 
nite  trades.     Most  of  these  schools  „     tr 
distinct  fields  to  women:   (1)   The  cos 
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subjects,  which  prepare  for  clerkships  or  secre- 
tarial work,  training  stenographers,  typewriters, 
etc. ;  (2)  the  domestic  industries  such  as  house- 
keeping, cookery,  needlework,  repairing  and 
ironing,  and  (3)  special  trades  for  women,  such 
as  dressmaking,  millinery,  white  work,  art 
needlework,  designing,  bookbinding,  composing 
and  photography.  In  Berlin  the  nine  municipal 
continuation  schools  for  girls  maintained  by 
the  city,  and  the  Victoria  Continuation  School 
maintained  by  private  funds,  are  typical  schools 
of  this  character.  They  offer  day  as  well  as 
night  work.  The  Women's  Work  Schools 
(Frauenarbeitsschulen)  found  in  many  cities, 
notably  in  Nuremberg,  Bavaria  and  Reutlingen, 
Wurtemberg,  are  day  trade  schools  as  is  also 
the  Potsdam  Trade  School  for  Girls. 

The  Lette  Society  of  Berlin  has  done  much 
to  foster  trade  instruction  for  girls.  The  aim 
of  the  society  is  the  improving  of  the  working 
class  by  (1)  the  removal  of  obstacles  arid  preju- 
dices in  the  way  of  female  employment;  (2) 
the  fostering  of  commercial  and  industrial  edu- 
cation ;  (3)  the  furnishing  information  for  op- 
portunities for  learning  trades  and  securing 
situations  and  help  where  existing  'institutions 
are  inadequate;  (4)  the  establishment  of  ex- 
changes for  the  exhibition  and  sale  of  women's 
handwork;  (5)  the  protection  of  women  against 
harm,  morally  or  otherwise,  especially  regarding 
lodging  houses.  This  society  has  opened  a 
number  of  different  kinds  of  schools.  The 
trade  courses  range  from  four  to  six  months  of 
all-day  work. 

The  Schools  and  Courses  of  Industrial 
Drawing  and  Art  have  made  their  curricula  so 
practical  that  they  adapt  themselves  directly  to 
the  various  trades.  There  are  also,  in  many 
instances,  workshops  in  connection  with  these 
art  schools,  in  order  that  the  student  may  have 
practical  experience  of  the  value  of  his  designs 
and  plans.  The  building  and  textile  trades  and 
such  art  industries  as  the  making  of  jewelry, 
metal  and  wood  working,  engraving,  gold  and 
silversmithing,  painting  on  glass  and  china,  orna- 
mental designing  and  decorative  painting,  are 
especially  considered  in  these  schools. 

Elaborately  developed  systems  of  special 
Technical  Schools  provide  for  all  grades  of 
positions  in  the  building  and  textile  trades. 
They  touch  to  a  small  degree  the  problem  of 
training  an  apprentice.  These  great  day  schools 
have  been  very  successful.  Over  50  of  them 
are  to  be  found  for  the  building  trades,  and 
Prussia  alone  has  eight  for  the  textile  trades. 
There  are  three  grades  of  labor  in  the  building 
trades:  (1)  architects;  (2)  those  who  execute 
the  architect's  plans,  and  (3)  the  workmen. 
The  evening  continuation  school  sometimes  pro- 
vides for  the  lowest  grade,  and  at  other  times 
the  building  trades  school  offers  a  special  sec- 
tion. The  textile  trades  have  also  three  grades, 
and  weaving  workshops  are  provided  for  the 
apprentices,  either  in  all-day  work,  or  in  even- 
ing and  Sunday  classes.  In  some  of  the  textile 
schools  women  are  admitted,  the  one  at  Aix-la- 
Chapelle  offering  an  elaborate  course  of  textile 
darning,  the  girls  being  paid  wages  according 
to  the  value  of  their  work.  The  School  of  Tex- 
tile Art  in  Plaucn,  Saxony,  has  also  a  depart- 
ment for  women.  Instruction  in  embroidery 
and  the  making  of  lingerie  is  given,  the  aim 
being  to  train  superintendents  of  workrooms. 


Apprentice  Workshops  #re  organized  both  in 
connection  with  public  trade  schools  and  as  pri- 
vate institutions.  They  aim  at  a  more  compre- 
hensive and  systematic  training  than  can  be  ob- 
tained in  the  ordinary  shop.  The  Krupp  Steel 
Works  at  Essen  offer  a  complete  course  of 
apprenticeship. 

Itinerant  Trade  Courses  are  also  provided  in 
such  industries  as  weaving,  garment  cutting, 
embroidery,  machine  work,  straw  plaiting  and 
bookkeeping.  These  courses  have  been  benefi- 
cial in  small  towns  where  there  are  cottage  in- 
dustries. 

The  effort  of  organized  labor  to  preserve 
handwork  and  the  small  trades  has  been  of  vast 
service  in  Germany  in  the  development  of  trade 
schools.  The  various  trade  guilds  have  dealt 
carefully  with  the  subject  of  apprenticeship  and 
have  been  untiring  in  their  efforts  to  have  fa- 
vorable conditions  attend  such  instruction. 

Belgium. 

Education  is  not  compulsory  in  Belgium,  but 
the  schools  are  well  attended.  The  primary 
school  is  followed  by  an  excellent  system  of 
trade  education  for  both  sexes.  In  many  par- 
ticulars the  schools  are  similar  to  those  in  the 
neighboring  countries,  but  they  also  present 
characteristic  features.  For  boys  the  element- 
ary trade  schools  are  followed  by  superior 
trade  and  technical  schools,  and  those  again  by 
the  great  technological  institutions. 

Trade-instruction  is  carried  on  in  the  indus- 
trial schools  (ecoles  industrielles)  and  in  the 
trade  schools  (ecoles  professionelles).  The 
first  gives  theoretical  instruction  in  industrial 
operations  with  practical  courses  in  design. 
The  second  gives  trade  work  combined  with 
theoretical  instruction,  has  all-day  sessions,  and 
is  the  trade  school  proper,  although  many  of 
the  ecoles  industrielles  have  trade  sections. 

Trade  training  of  an  elementary  grade  is 
given «in  the  following  institutions: — For  boys: 
Industrial  schools,  trade  schools,  Saint  Luke 
trade  schools,  apprentice  shops,  trade  courses. 
For  girls:  Trade  schools  (including  trade 
schools  proper,  trade  and  housekeeping  schools, 
housekeeping  and  trade  schools),  trade  courses, 
apprentice  shops. 

The  length  of  the  courses  in  the  trade  school 
proper  is  from  three  to  five  years.  The  trade 
schools  for  girls  were  organized  before  those 
for  boys.  They  offer  the  most  advanced  form 
of  trade  education  for  girls.  The  industrial 
school  is  the  largest  and  most  important  class 
of  institution  in  Belgium  for  the  training  of 
young  men.  As  these  latter  schools  are  supple- 
mentary to  the  trade  and  do  not  give  regular 
trade  instruction,  and  as  their  courses  are  given 
at  hours  when  workmen  can  attend,  they  resem- 
ble the  continuation  schools  of  Germany.  The 
number  of  these  schools  is  rapidly  increasing. 

Trade  instruction  in  Belgium  is  justly  re- 
nowned for  certain  features:  (1)  The  excellent 
system  of  economical  administration  and  wise 
supervision ;  (2)  the  thoroughness  of  its  instruc- 
tion in  general  education  applied  to  the  various 
trades  and  also  in  the  teaching  of  the  trades; 
(3)  the  importance  of  art  in  all  of  the  schools 
and  the  practical  use  made  of  it  in  designing  in 
each  of  the  trades;  (4)  the  adaptation  of  all  of 
the  trade  work  to  local  needs. 

The  trade  schools  are  with  few  exceptions 
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under  government  centrol,  although  no  general 
law  governs  their  formation.  Schools  have 
heen  established  by  communes  (ecoles  commu- 
nales)f  by  private  individuals  (ecolcs  libres), 
and  by  provinces  (ecoles  provinciates).  Com- 
plete liberty  of  organization  is  allowed  to  local 
authorities  or  to  private  individuals,  in  order 
that  the  schools  may  be  adapted  to  local  needs. 
This  freedom  has  made  these  schools  really 
local  institutions,  conforming  to  no  uniform 
model.  A  system  of  subsidizing  them  has  been 
d'.* vised.  A  certain  sum  of  money  is  voted  an- 
nually for  this  purpose,  and  placed  at  the  dis- 
posal of  the  minister  of  industry  and  labor. 
When  the  schools  desire  a  portion  of  this  ap- 
propriation they  must  submit  a  formal  applica- 
tion, accompanied  by  details  of  their  work 
which  will  enable  the  ministry  to  judge  if  the 
school  should  receive  assistance. 

The  government  exercises  regular  supervi- 
sion over  schools  receiving  the  subsidy.  Each 
year  they  must  send  to  the  ministry  for  ap- 
proval of  their  accounts,  their  budgets  for  the 
ensuing  year,  and  any  changes  in  their  organiza- 
tion or  in  their  programs.  The  supervision 
of  these  schools  is  most  efficient.  An  inspector- 
general  of  industrial  and  trade  education  is  at 
the  head,  and  under  him  is  an  expert  corps  of 
inspectors.  Inspections  are  also  made  by  such 
proxincial  or  communal  authorities  as  aid  in  the 
support.  Religious  bodies,  industrial  organiza- 
tion and  private  individuals  also  help  these 
schools.  Some  of  the  schools  give  free  instruc- 
tion, some  require  an  entrance  fee,  and  others 
charge  for  tuition.  Students  who  are  too  poor 
to  pay  for  instruction  or  to  attend  even  when  it 
is  free  are  aided  in  various  ways. 

The  difference  between  a  manual  training 
and  a  trade  course  is  very  marked  in  Belgium. 
The  trade  schools  may  diller  in  characteristics, 
but  they  all  keep  strictly  in  view  the  fact  that 
they  are  preparing  students  to  earn  a  living  in 
some  particular  branch  of  industry.  Drawing 
and  industrial  design  are  at  the  base  of  all  in- 
struction for  girls  as  well  as  for  boys,  and  are 
taught  with  reference  to  their  use  in  particular 
trades.  A  practical  general  education  is  also 
considered  a  necessary  part  of  the  instruction 
in  the  trade,  and  usually  occupies  the  first  half 
of  the  day.  Libraries,  museums,  collections  of 
scientific  apparatus  for  demonstration,  public 
exhibitions,  and  proviMon  for  traveling  schol- 
arships are  means  used  to  develop  the  highest 
efforts  of  students. 

The  provision  made  for  teaching  girls  is 
very  thorough.  The  Trade  Schools  proper 
(ecolcs  protessionnelles)  have  programs  in 
theoretical  as  well  as  in  practical  work.  There 
are  at  least  50  of  them  in  the  kingdom.  The 
aim  is  to  teach  such  trades  as  are  open  to  girls, 
and  at  the  same  time  to  carry  forward  the  reg- 
ular school  education.  The  trades  taught  arc 
dressmaking  and  cutting,  waistcoat-  and  corset- 
making,  fine  lingerie,  millinery,  artificial  flower- 
making,  industrial  drawing  and  ornamentation, 
embroidery,  designing  for  lace  and  embroidery, 
and  painting  on  glass,  china  or  silk.  Commer- 
cial courses  are  also  given.  The  general  course, 
which  is  mmpulsory,  include*  the  French  and 
Flemish  languages,  arithmetic,  history,  geog- 
raphy, hygiene  and  domestic  rennomy,  writing, 
drawing,  singing  ami  gymnastics.  The  instruc- 
tion i>  excellent  and  ha>  been  imperially  adapted 


to  the  trades  and  to  the  needs  of  women  in  thm 
households.  A  high  place  is  given  to  domestic 
economy  in  Belgium.  Its  full  development  u 
in  the  housekeeping  schools  (ccoles  menagera). 
but  some  of  it  is  required  in  the  trade  schoob 
also.  The  trade  courses  for  girls  vary  in  dif- 
ferent schools  according  to  the  needs.  The 
length  of  the  course  is  usually  three  or  fov 
years,  but  five  years  are  sometimes  required 

The  pioneer  trade  school  for  girls  in  BeV 
gium  is  the  Bishoffsheim,  94  Rue  de  Marai*, 
Brussels,  established  in  1865.  The  age  of  en- 
trance is  12  years,  and  the  length  of  the  course 
is  four  years.  The  trade  courses  are  numcrovi 
and  well  taught.  The  courses  in  drawing  in- 
cluding designing  for  lace  embroidery  and  gar- 
ment decoration,  painting  on  glass,  porcelain, 
china,  fans  and  textiles,  and  the  drcssmalonf 
and  the  artificial  flowermaking  are  espeetalh 
notable.  The  reception  room  at  this  school  » 
decorated  with  fine  examples  of  porcelain  tile 
and  china  painting,  and  the  windows  are  of 
stained  glass,  this  work  all  having  heen  done  bt 
graduate  students.  The  Communal  Trade 
School  for  Girls  on  the  Rue  du  President 
Brussels,  is  noted  for  the  fact  that  each  ot  the 
trade  instructors  is  also  the  teacher  of  the 
course  in  design  in  connection  with  the  trade 
The  course  in  embroidery  and  applied  design  it 
especially  fine.  Another  Brussels  communal 
school  on  the  Rue  du  Poincpn,  26.  noted  for  in 
dressmaking  and  commercial  courses,  and  the 
Antwerp  School,  Rue  des  Architects,  with  in 
five-year  courses  in  some  of  the  trades,  arc  abe 
examples  of  the  excellent  professional  traimnf 
for  girls  in  Belgium. 

An  advanced  trade  course  of  one  year  for 
dress  designers,  dressmakers  and  intendm* 
teachers  in  trade  schools  is  given  in  BrusseU.  a 
study  of  the  evolution  of  dress  in  all  countries 
being  a  notable  part  of  the  work. 

The  Trade-Housekeeping  Schools  (ccoln 
profcssionncllcs-mcnagcres)  and  the  housekeeo- 
lr.g-tradc  schools  (ecoles  menageres-professioc- 
nelles)  are  also  giving  more  or  less  ume  to 
trade  work. 

Apprentice  Shops  for  teaching  trade  work  ic 
girls  are  not  numerous,  but  are  doing  pood 
work.  They  were  opened  in  response  to  locai 
needs  rather  than  as  a  part  of  regular  trade 
instruction.  One  of  their  distinguishing  fea- 
tures is  that  the  students  after  a  time  recent 
financial  remuneration  'for  their  work.  There 
arc  several  of  these  schools,  as  the  one  at  Bas- 
senge  for  straw  plaiting  and  straw-hatmakiag: 
at  temelle  for  lingerie  and  dressmaking:  k 
Mafdeghem  for 'hand  and  machine  embroider? 
and  crochet  work  on  tulle,  and  at  Saint  Troai 
for  lacemaking. 

The  Industrial  Schools  (ecoles  industrieues> 
for  boys  arc  similar  to  the  continuation  school* 
of  Germany.  They  are  very  numerous  in  aE 
parts  of  the  country  and  have  been  organized 
with  reference  to  focal  needs.  They  teach  * 
large  number  of  technical  subjects  cotrocctec 
with  the  trades  which  the  hoys  follow  dnnnr 
the  day.  Some  of  these  are  also  day  trade 
schools  and  have  advanced  as  well  as  eknm> 
tary  work  The  school  at  Vervicrs  is  an  exaa> 
ple,  the  aim  being  to  give  a  training  to  the 
workmen  who  are  employed  in  the  nuineroc* 
industries  in  that  city,  including  the  department* 
of    mechanics    and    construction,    dyeing  afli 
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weaving.  The  Industrial  School  at  Tournay, 
which  is  one  of  the  oldest  and  most  important 
in  Belgium,  also  partakes  of  the  nature  of  a 
trade  school.  It  has  no  shops  of  its  own,  but 
it  has  entered  into  contract  with  local  manufac- 
turers to  direct  the  pupils'  practical  education. 
This  is  an  excellent  method  of  combining  theo- 
retical with  practical  instruction.  The  school 
gives  its  theoretical  instruction  in  the  early  morn- 
ing or  in  the  late  afternoon.  The  Industrial 
School  of  Morlanwelz  has  departments  of  min- 
ing, building  construction,  engineering,  electric- 
ity, shop  technology  and  mechanical  drafting. 
The  organization  of  the  school  population,  the 
equipment,  the  excellence  of  the  instruction  and 
the  ability  of  the  teaching  force  make  this 
school  a  power  in  the  kingdom.  The  age  of  the 
students  entering  is  from  below  14  to  over  20. 
The  schools  of  Ghent,  Seraing,  Chatelct,  Char- 
lcroi,  La  Louviere  and  many  other  cities  are 
adapting  themselves  to  local  industrial  condi- 
tions and  are  doing  good  work.  Certain  work 
in  the  industrial  schools  is  also  open  to  girls, 
but,  with  the  exception  of  the  commercial 
courses,  they  are  not  well  attended. 

The  Trade  School  proper  for  boys  is  also  well 
developed.  Under  this  head  are  the  day  trade 
schools  (for  teaching  actual  trades),  the  trade 
continuation  schools  (for  supplementing  the  day 
shop  work),  and  the  trade  schools  of  fishing. 
Some  of  the  day  trade  schools  teach  but  one 
specific  trade,  while  a  number  of  trades  are 
taught  at  other  schools.  An  illustration  of  the 
first  class  is  the  Brussels  Trade  School  of  Tail- 
oring. A  four  years'  course  is  offered.  The 
leading  tailoring  houses  of  the  city  show  their 
interest  in  this  school  by  contributing  to  its  sup- 
port, supplying  it  with  order  work  and  helping 
to  place  the  graduates.  The  students  pay  a 
small  entrance  and  tuition  fee.  They  are  paid 
a  small  sum  for  their  work,  and  this  money  is 
placed  in  the  state  savings  bank  and  given  to 
the  student  when  he  completes  his  apprentice- 
ship, but  if  he  leaves  the  school  before  that  time 
he  loses  the  right  to  the  money.  The  Gun 
Makers  School  at  Liege  for  making  arms  was 
originally  begun  by  the  manufacturers  but  is 
noW  conducted  by  a  committee  composed  of 
labor  men,  city  officials  and  manufacturers.  The 
school  is  open  day  and  night. 

The  H.  Nicaise  Trade  School  of  Metal-  and 
Woodworking  at  Ghent  is  an  illustration  of  the 
class  of  school  offering  instruction  in  several 
trades. 

Jewelry  work,  chasing,  upholstery,  furnish- 
ing, printing  and  many  other  trades  are  taught 
in  evening  or  in  Sunday  morning  continuation 
classes.  The  trade  schools  for  fishing  are 
placed  at  the  seaports. 

The  Saint  Luke  Trade  Schools  are  similar 
both  to  the  day  trade  school  and  to  the  trade 
continuation  school.  They  aim  particularly  to 
train  for  artistic  branches  of  the  handicraft 
trades.  They  were  established  by  the  Roman 
Catholics.  The  school  at  Schaerbeek,  Brussels, 
is  an  illustration  of  this  class  of  trade  school. 

Apprenticeship  Shops  have  been  organized 
for  weaving  and  stone  cutting  and  are  doing 
successful  work. 

France. 

France  began  to  plan  and  legislate  for  the 
training   of    her    handworkers    centuries   ago. 


The  forerunner  of  the  trade  school  began  in 
1799,  but  the  great  development  of  the  subject 
has  been  during  the  last  quarter  of  a  century, 
following  the  French  Exposition  of  1878.  The 
number  of  such  schools  receiving  help  from  the 
government  increased  from  48  in  1880  to  292  in 
1904.  France  appreciates  that  her  industrial 
success  depends  on  the  education  of  her  work- 
men, hence  the  government  takes  a  direct  part 
in  developing  the  system  of  trade  instruction. 
Schools  are  provided  to  teach  all  grades  of 
workers  from  the  semi-skilled  artisan  in  the 
ordinary  trades  to  the  engineer  for  the  more  ad- 
vanced scientific  and  technical  work.  Trade 
training  is  always  founded  directly  on  primary 
education,  design  is  considered  fundamental  and 
a  large  amount  of  shop  work  of  a  practical 
nature  is  given. 

Manual  apprenticeship  schools  have  been 
organized  to  give  boys  instruction  in  their 
chosen  industry  or  to  fit  them  for  the  secondary 
technical  schools.  There  are  four  national 
trade  schools  (ecoles  nationales  profession- 
nellcs),  situated  at  Armentieres,  Nantes,  Vier- 
zon  and  Voiron,  and  32  practical  commercial 
and  industrial  schools  (ecoles  pratiques  de 
commerce  et  d'industrie),  26  for  boys  which  are 
situated  in  various  parts  of  France,  and  six  for 
girls  at  Boulogne-sur-Mer,  Havre,  Marseilles, 
Nantes,  Rouen  and  Saint  Etienne.  In  addition 
to  these,  the  municipalities  of  important  cities 
have  established  schools  for  the  elementary 
teaching  of  trades,  industries  and  arts.  Reli- 
gious bodies,  societies,  business  enterprises  and 
private  individuals,  encouraged  by  the  success 
of  the  national  and  municipal  schools,  have  like- 
wise organized  instruction  for  the  improvement 
of  the  artisan. 

Government  control  requires  that  the  schools 
receiving  subsidies  should  all  conform  to  certain 
requirements.  The  Practical  School  of  Indus- 
try  at  Saint  Etienne  (ecole  pratique  d'indus- 
trie) may  be  taken  as  a  type  of  these  institu- 
tions. The  trades  of  weaving,  modeling  m 
wood,  machine  fitting,  cabinetmaking,  electricity 
and  gunmaking  are  taught  here.  The  work  is 
on  an  elaborate  scale,  the  course  being  four 
years  in  length.  The  first  year  is  preparatory 
and  completes  the  student's  primary  education 
while  also  giving  him  shop  practice  of  various 
kinds  to  discover  his  aptitude  for  any  trade. 
During  the  next  three  years  he  studies  his  trade 
practically  and  theoretically,  and  continues  his 
general  education  which  is  closely  adapted  to  his 
trade  needs.  Here,  as  in  other  schools,  much 
emphasis  is  laid  upon  the  study  of  art. 

The  greatest  and  most  progressive  system  of 
municipal  trade  schools  is  in  Paris.  The 
Diderot  School  wras  the  first  one  organized,  hav- 
ing been  established  in  1872  for  wood  and  metal 
work.  The  courses  are  three  years  in  length, 
entrance  being  by  examination.  Practical  work 
occupies  the  greater  part  of  the  day,  but  consid- 
erable time  is  given  to  drawing  and  theoretical 
instruction.  By  an  ingenious  arrangement  a 
first-year  student  is  put  between  a  second  and 
third  year  student  that  he  may  profit  by  their 
experience.  Apprenticeship  is  made  less  of  a 
tax  on  the  city  from  the  fact  that  the  products 
of  the  classes  are  sold.  The  Boulle  School 
trains  skilled  artisans  and  mechanics  in  wood 
and  metal.  The  furniture  construction  is  justly 
noted.    The  products  are  artistic  as  design  is 
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especially  emphasized.  The  course  is  five  years 
in  length,  primary  academic  instruction,  trade 
work,  technical  art  and  a  scientific  course  being 
included  in  its  curriculum.  Schools  of  printing 
and  publishing,  applied  physics  and  chemistry, 
industrial  art  and  industrial  drawing  are  also 
supported  by  the  municipality  of  Paris. 

There  arc  six  municipal  trade  schools  for 
girls  in  Paris.  The  instruction  includes  art, 
academic  work  and  the  chosen  trade,  and  the 
courses  arc  either  three  or  four  years  in  length. 
The  trades  taught  arc  similar  to  those  in  Bel- 
gian trade  schools  for  girls.  The  aim  is  to 
educate  for  a  trade,  to  develop  the  intelligence 
of  the  workers,  and  to  teach  them  to  be  self- 
reliant  and  resourceful.  The  French  schools 
execute  practical  order  work  in  their  depart- 
ments, and  every  trade  school  in  Paris  has  its 
clientele.  The  model  for  these  municipal 
schools  is  the  private  school  begun  in  1864  by 
Elisa  Lemonnicr.  There  are  two  of  the  Lcmon- 
nier  schools  in  Paris  at  the  present  time.  They 
offer  courses  of  four  or  five  years  in  length. 

The  training  for  girls  in  the  practical 
schools  of  commerce  and  industry  (mentioned 
above)  is  similar  to  that  offered  in  the  Paris 
municipal  schools.  Schools  are  also  organized 
which  offer  both  home-making  and  trade. 
These  arc  well  patronized  as  many  women  de- 
sire both  subjects. 

1'xnr.n  Statj:s. 

The  United  States  had  not  many  ex- 
amples of  the  all-day  trade  school  until  re- 
am years,  for  her  problems  of  national 
development  had  taken  her  full  time.  The 
beginnings  were  usually  under  private  control  — 
illustration:*  being  the  Xew  York  Trade  School 
for  Boys  and  the  Manhattan  Trade  School  for 
Girls.  The  subjects  of  instruction  at  the  for- 
mer are  the  various  building  trades  such  as 
carpentry,  bricklaying,  sheet  metal  and  cornice 
work,  electrical  work,  house  and  fresco  paint- 
ing, plumbing,  steam  and  hot  water  fitting,  sign 
painting,  plastering,  blacksmithing  and  printing. 
It  was  founded  in  1881  by  the  late  Col.  Richard 
T.  Auchmuty,  who  originated  the  system  of 
instruction.  It  includes  the  theoretical  as  well 
as  the  practical  branches  of  the  trade.  The 
courses  are  made  as  short  as  possible  —  usually 
about  four  months  for  the  day  classes,  which 
provide  trades  tor  younger  men.  The  night 
courses  aim  to  give  additional  skill  to  those 
alivady  in  the  trade.  The  students  come  from 
all  over  the  United  States,  and  several  thousand 
ha\e  received  the  certificate  and  twice  as  many 
more  ha\e  been  enrolled.  It  is  claimed  that 
this  school  has  greatly  helped  the  building 
trade*  and  al>o  ha>  raised  the  standard  of  in- 
telligence and  efficiency  in  the  working  class. 
The  Baron  de  Hirsch  Trade  School,  also  in 
Xew  York  city,  offers  similar  trade  training. 

The  Williamson  Free  School  of  Mechanical 
Trades  near  Philadelphia,  is  a  different  type  of 
trade  school.  The  course  is-  time  years  in 
lenuth  and  the  school  term  extends  throughout 
the  \var.  The  pupils  are  regularly  indentured 
a-  apprentices  and  Ii\r  al  the  s^honl.  Scholas- 
tic ex.tTnina'ioiis  an  iei|iiired  for  admission, 
.ir-»!  tin  n  is  no  charge  for  hoard,  clothine.  or 
iv-in- tit'i*  The  Madcs  taught  are  carpenter- 
']'■••.  1  ri- -k!.i\in^.  ir.riuding  ranee,  furnace  and 
1    ■!■  r  s'-r.inu.  and  the  machine  trade  in  all  of 


its  usual  details,  pattcrnmaking.  steam  and 
electrical  engineering  and  steam  fitting.  Exfa 
student  takes  hut  one  of  the  trades  named.  an4 
his  instruction  in  mechanical  and  freehand 
drawing  is  in  the  direction  of  his  particular 
trade.  The  academic  work  continues  through- 
out the  three  years,  and  special  attention  is 
given  to  ethical  training  that  the  pupil*  may  he 
good  citizens  as  well  a<  good  mechanics.  a  It  on 
accommodate  but  one-fifth  of  those  di*«iring  ad- 
mission. There  are  three  notable  trade  schools 
in  San  Francisco.  The  Wilmcrdimr  School  of 
Industrial  Arts  trains  for  the  building  trades, 
the  Lux  School  offers  girls  home-making  and 
wage-earning  courses  and  the  Lick  School  of 
Mechanic  Arts  gives  the  metal  trades.  AD 
three  schools  are  under  the  same  principal 
though  financially  independent.  There  is  no 
charge  for  tuition,  use  of  tools,  instruments  or 
materials.  The  courses  cover  four  years  and 
the  aim  is  to  send  intelligent  citizens  as  well  u 
well-instructed  workmen  into  the  trade.  Grad- 
uate courses  are  also  given.  The  school*  are 
built  on  adjacent  lots  and  the  students  can 
use  the  shops  of  either  institution.  They 
arc  free,  and  the  latter  school  is  open  to 
both  sexes.  A  competitive  examination  is 
held  for  entrance  at  the  School  of  Mechanical 
Arts.  A  preliminary'  course  of  more  than  two 
years  in  general  education  and  manual  training 
is  followed  by  the  selection  of  some  trade  ana 
apprenticeship  in  it.  The  school  aims  to  solve 
a  general  problem  of  teaching  various  trades  as 
an  integral  part  of  education,  rather  than  to 
meet  some  special  need  of  the  community. 

The  Wcntworth  Institute  in  Boston  trains 
for  various  skilled  mechanical  trades  in  both 
day  and  night  classes.  Like  ether  schools  of 
its  type  it  was  of  great  sen- ice  in  training  men 
for  war  occupations  during  1°17  and  191& 

The  Carnegie  Technical  Schools  of  Pitts- 
burgh offer  trade  work  on  a  large  scale  to  both 
sexes  as  a  part  of  a  huge  plan  of  technical  in- 
struction. The  School  for  Apprentices  and 
Journeymen  gives  classes  for  those  already  at 
work.  The  instruction  is  Nith  theoretical  and 
practical,  with  the  object  of  turning  out  skilled 
mechanic*.  The  Margaret  Morrison  School  for 
Women  o tiers  training  in  home-making  and  also 
in  wage-earning  pursuits. 

The  Manhattan  Trade  School  for  Girls  in 
New  York  city  is  a  short -time  all-day  prepar- 
atory trade  school.  It  trains  for  skilled  trade 
work.  It  is  a  pioneer  school  in  this  class  of 
education  and  was  begun  in  1002  under  private 
control,  passing  into  the  public  school  system 
in  l'MO.  The  aim  is  to  shorten  the  period 
of  apprenticeship  of  those  girls  who  leave 
the  public  schools  to  go  to  work,  and  to 
create  in  them  an  appreciation  of  the  meaning 
and  value  of  their  trade  and  its  relation  to  the 
work  of  the  world.  The  school  is  open 
th r.>utrh out  the  year,  students  may  enter  at  any 
time,  are  on  probation  for  a  time,  and  each  u 
pd\  anced  according  to  her  ability,  hence  there 
is  no  definite  length  of  course;  experience  has 
shown  that  it  may  be  anywhere  between  six 
months  and  two  year*.  The  trades  offered  are: 
(  1  >  Those  which  centre  about  the  needle,  such 
a.s  dnssjTiakiug  and  millinery:  (2)  those  that 
iist  foot-power  and  electric-power  machines, 
ir.cluding  such  machines  as  those  for  embroid- 
ery, hemstitching  and  buttonholes;    (3)   those 


TRADE  SCHOOLS 


781 


that  depend  on  the  expert  use  of  paste  or  glue, 
such  as  labeling,  sample  mounting,  pocket-book 
and  card-casemaking,  library  outfits,  blank  book 
covers,  and  novelty  boxmaking.  Practical  aca- 
demic work,  as  well  as  drawing  and  color,  are 
also  taught,  but  always  with  an  eye  single  to 
their  bearing  on  the  needs  of  each  trade.  A  cer- 
tificate is  given  only  after  a  girl  has  been  tested 
in  a  position  and  has  shown  her  proficiency  and 
also  a  good  spirit  in  the  workroom.  The  tui- 
tion is  free,  and  in  especially  deserving  cases 
some  financial  aid  may  be  given  to  pupils.  The 
school  has  the  cordial  support  of  some  of  the 
foremost  philanthropists,  trade  unionists,  social 
workers  and  employers  of  labor  of  New  York 
city.  The  Boston  Trade  School  follows  closely 
the  plan  of  the  Manhattan  Trade  School  for 
Girls.  It  was  begun  in  1904  and  taken  over  by 
the  city  in  1908.  Similar  trade  schools  for  girls 
adapted  to  their  communities  are  found  in  other 
cities,  Worcester,  Massachusetts  and  Milwau- 
kee, Wisconsin,  being  especially  notable. 

Schools  for  specific  trades  are  to  be  found 
all  over  the  United  States.  The  Brewers' 
Schools  of  New  York,  Chicago  and  Milwaukee; 
the  Schools  of  Watchmaking  and  Repairing  in 
Waltham,  Mass.,  and  at  the  Bradley  Polytchnic 
in  Peoria,  111.,  and  the  Barbers'  Schools  in 
Nebraska  and  other  States  are  instances.  Ship- 
building, photography,  linotype  and  many  other 
trades  are  taught  in  this  class  of  school. 

Business  enterprises  have  also  opened  trade 
schools.  Many  of  the  institutes  for  dress- 
making, so  numerous  in  the  large  cities,  were 
organized  by  some  firm  to  teach  a  special  sys- 
tem of  drafting  patterns. 

The  Apprenticeship  or  Corporation  School  is 
also  found,  being  represented  by  such  instruc- 
tion as  is  given  their  workmen  by  the  school  of 
Messrs.  R.  Hoe  and  Company,  manufacturers 
of  printing  presses,  and  the  Carriage  Builders' 
National  Association  (both  in  New  York  city), 
the  Ladies'  Home  Journal,  Philadelphia,  the 
General  Electric  Company,  at  West  Lynn, 
Mass.,  and  great  railroads,  such  as  the  New 
York  Central  and  the  Atchison,  Topeka  and 
Santa  Fe. 

Night  classes  for  teaching  trades  are  to  be 
found  in  connection  with  the  work  of  social  and 
religious  bodies.  The  Saint  George's  Trade 
School  of  New  York  city  belongs  to  this  class. 
The  Catholic  Protectory,  near  New  York  city, 
is  teaching  numerous  trades  for  both  sexes  as 
a  part  of  its  scheme  of  reformation,  and  simi- 
lar work  is  done  in  other  institutions  of  this 
character. 

Trade  or  technical  teaching  in  institu- 
tions with  other  educational  aims  is  found  fre- 
quently. The  pressure  to  introduce  this  work 
has  been  so  great  that  trade  classes  have  been 
offered  in  a  variety  of  places,  some  of  them 
receiving  State  or  Federal  aid.  Much  of  the 
instruction  is  of  a  supplementary  character,  to 
take  the  place  of  apprenticeship.  The  technical 
features  are  usually  more  prominent  than  the 
special  shop  practice.  Pratt  Institute,  Brooklyn, 
offers  classes  which  resemble  those  of  the  trade 
continuation  schools.  The  fundamental  aim  of 
the  institute  is  for  "industrial  and  technical  in- 
struction,^ but  it  has  responded  to  the  call  for 
trade  training  and  has  opened  night  classes  to 
fit  boys  for  carpentering,  machine  work,  plumb- 
ing and  fresco  painting.  Trade  classes  for  girls 


are  also  given.  The  technical  classes  are  -justly 
noted,  but  they  do  not  aim  to  prepare  ap- 
prentices for  the  trade.  The  Drexel  and  Spring 
Garden  institutes  in  Philadelphia,  the  Me- 
chanics Institute  in  Rochester,  the  Hebrew 
Technical  institutes  for  both  sexes  and  the 
Clara  de  Hirsch  Home  in  New  York  city  and 
the  Christian  associations  are  instances  of  in- 
stitutions with  other  aims  giving  attention  to 
trade  instruction. 

The  great  schools  for  the  colored  people*  and 
Indians  have  been  foremost  in  inaugurating 
trade  education  as  an  adjunct  to  their  academic 
or  normal  aims.  The  Hampton  Normal  and 
Agricultural  Institute  in  Virginia,  the  Tuskegee 
Normal  and  Industrial  Institute  and  the  Agri- 
cultural and  Mechanics  College  in  Greensboro, 
N.  C,  are  examples  of  these  schools.  They 
have  developed  for  both  sexes  almost  all  of  the 
leading  trades.  The  work  is  given  in  the  most 
practical  manner,  as  the  shops  are  for  produc- 
tive industries  and  not  alone  for  theoretical 
instruction.  Trade  teaching  in  these  schools 
has  been  placed  on  a  high  ground  and  the  re- 
sults have  justified  the  wisdom  of  the  methods 
chosen. 

Continuation,  co-operative  and  part-time 
classes  are  increasing  in  number,  Massachusetts, 
New  York,  Wisconsin  and  Indiana  have  been 
fcremost  in  enacting  laws  to  further  vocational 
education  and  have  organized  various  forms  of 
trade  classes  to  help  their  working  people. 
Other  States  are  following  rapidly.  Depart- 
ment stores  are  using  the  continuation  schools 
for  training  their  sales-people  and  are  also 
organizing  part-time  classes  in  their  own  build- 
ings. In  Massachusetts  the  trade  schools  in 
Beverly  and  Fitchburg  have  begun  an  inter- 
relation with  the  industries  in  their  towns 
and  the  school  in  part-time  instruction.  Prevo- 
cational  work  in  the  later  grades  of  the  school 
is  rapidly  increasing  and  serves  to  guide  young 
workers  into  occupations  suited  to  their  ability, 
thus  preparing  them  for  entering  trade  or  tak- 
ing further  training  at  a  school. 

The  passing  of  the  Federal  bill  for  voca- 
tional education  gave  a  great  impetus  to  train- 
ing boys  and  girls  below  college  grade  for 
trades  and  industries.  The  aim  of  the  meas- 
ure, stated  tersely,  is  to  promote  training  in 
agriculture,  trades,  industries  and  home  eco- 
nomics, and  also  to  train  teachers  for  voca- 
tional positions.  The  Federal  board  is  also  au- 
thorized to  make  investigations  and  to  send  out 
reports.  It  supervises  and  controls  the  work  it 
assists,  and  works  in  connection  with  the  State 
boards  —  the  Federal  and  State  boards  acting  as 
an  agent.  During  the  European  War  (by  spe- 
cial legislation)  it  prepared  men  for  various 
branches  of  war  work  and  is  still  giving  train- 
ing to  disabled  soldiers,  sailors  and  marines. 

Austria. 

The  Austrian  government  has  developed  an 
exceptionally  logical  system  of  trade  instruction 
for  both  sexes.  The  legislation  in  regard  to 
fostering  handicrafts  has  been  similar  to  that 
taking  place  in  Germany  and  has  had  a  great 
effect  on  the  development  of  trade  training. 
The  schools  of  all  grades  are  carefully  classi- 
fied and  grouped.  The  elementary  education 
for  trade  is  given  in  schools  for  particular 
trades  and  in  the  industrial  continuation  schools. 
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Another  group,  known  as  the  Central  Jndus- 
trial  Educational  Institutions,  which  arc  most 
of  them  in  Vienna,  have  for  their  function  the 
promotion  of  industrial  education  and  to  serve 
as  models  for  other  schools  of  the  empire. 
Some  of  these  schools  offer  both  a  lower  and 
a  higher  trade  education  in  connection  with 
their  other  important  lines  of  investigation. 

The  Schools  for  Particular  Trades  are 
very  numerous.  There  were  about  100  state 
schools  and  more  than  half  that  number  of  pri- 
vate or  state  subscribed  schools  in  the  report  of 
1899.  Important  examples  of  this  class  are  the 
schools  for  lace  work  and  hand  and  machine 
embroidery  in  Dornbirn  and  Laybach ;  for  weav- 
ing in  Rcichenberg,  Vienna,  Schonberg  and 
Warnsdorf;  for  wood,  iron  and  stone  work  in 
Bcrgreichenstein,  Bozcn,  Chrudim,  Brack  aus 
der  Mur  and  Laas;  for  earthenware  and  glass- 
work  at  Tcplitz  and  Oberlentcnsdorf ;  for  metal 
work  in  Klagcnfurth,  Swiatniki  and  Nixdorf 
and  for  other  trades  in  Gablonz,  Turnau  and 
Karl  stein. 

The  Industrial  and  Trade  Continuation 
Schools  arc  also  extensively  developed  and  are 
similar  to  the  German  ones  of  the  same  name. 
They  have  reached  their  highest  development 
in  Vienna.  A  great  central  school  enrolls 
about  8,000  pupils.  The  school  is  open  for 
10  months,  six  days  a  week.  The  work  is  com- 
pulsory for  four  years  for  both  sexes.  A 
watch  and  clock  making  all-day  school  is  in 
the  same  building. 

Switzerland. 

The  Swiss  arc  an  industrious  and  practical 
people  and  their  schools  show  the  national 
characteristics.  This  country  has  the  distinc- 
tion of  having  provided  the  model  for  the  first 
French  trade  school.  As  early  as  1599  Saint 
Francis  de  Sales  conducted  a  school  which 
maintained  an  industrial  section.  The  Duke  dc 
la  Rochefoucauld,  while  traveling  in  Switzer- 
land, heard  of  the  school,  and,  at  his  own  ex- 
pense, founded  a  similar  one  in  France,  which 
later  became  a  National  School  of  Arts  and 
Trades. 

The  Federal  government  has  developed  an 
excellent  system  of  subsidizing  and  supervising 
trade  schools.  The  continuation  school  is  the 
favorite,  and  they  arc  similar  in  character  to 
those  of  Germany,  though  the  special  trade  fea- 
tures are  not  so  well  developed.  They  arc 
found  in  all  of  the  cantons  and  arc  for  l>oth 
sexes. 

The  Industrial  Art  Schools  arc  giving  train- 
ing to  apprentices  in  the  trade,  as  well  as  ad- 
vanced instruction.  The  cantonal  School  of  In- 
dustrial Arts  at  Geneva,  devoted  purely  to  the 
art  industries,  and  the  Trade  and  Industrial 
Art  School  in  Bern,  combining  other  industries 
with  it>  art  work,  are  examples.  Certain 
classes  in  both  of  these  schools  are  open  to 
women. 

The  Trade  Schools  proper  cover  a  wide 
field  of  occupations.  Of  those  teaching  a  simple 
trade,  the  watchmaking  schools  are  the  most 
uumcr<»ii«.  Woodworking,  embroidery  and 
w<a\in?  schools  are  al*o  characteristic  of 
Switzerland.  Many  of  the  schools  teach  sev- 
eral trade-.  The  course  is  usually  three  years 
in  length  and  includes  such  art  and  academic 
work  as  is  felt  to  be  necessary  for  the  under- 


standing of  the  trade.  These  schools  have  had 
for  their  models  the  German,  Belgian  and 
French  institutions  of  a  similar  character.  The 
art  work  is  generally  less  notable,  however.  The 
cantons  of  Appenzell,  Bern,  Geneva,  Xcuchairl. 
Saint  Gall,  So  leu  re  and  Zurich  have  sureesstnl 
trade  schools  as  well  as  apprentice  shops. 

Trade  instruction  for  women  is  also  wtfl 
developed.  Many  of  the  trade  schools  inclttk 
the  housekeeping  element  as  is  the  case  a 
Germany,  Belgium  and  France.  The  Trade 
and  Housekeeping  School  (ecole  profession- 
nellc-menagcrc)  in  Geneva  offers  a  three-year 
course.  The  work  produced  resembles  the 
French  in  precision  of  technique  and  beamy 
of  execution,  but  has,  perhaps,  less  artuoc 
value.  Of  the  trade  schools  proper  a  good 
example  is  the  school  for  ladies'  tailoring  and 
lingerie  making  at  Zurich.  Pupils  must  be 
over  14  years  of  age  and  present  certificates 
showing  a  good  general  education.  Courses  oi 
three  or  four  years  are  offered,  which  include 
practical  work  at  the  chosen  trade,  theoretical 
instruction  concerning  it,  auxiliary*  academic 
subjects,  drawing  and  drafting  and  at  lean 
six  months'  service  in  a  salesroom  connected 
with  the  school.  The  Bern  Women's  Hand- 
work School  (Fraucnarbeitsschule)  also  gi\es 
tiade  training,  but  does  not  at  present  include 
art  or  academic  work  in  its  curriculum. 

Schools  for  housekeepers  and  servants  hare 
been  developed  in  Switzerland  and  give  excel- 
lent courses  of  several  months'  duration.  AH 
of  the  ordinary  work  of  housekeeping,  cooking. 
baking,  preserving,  serving,  cleaning,  sewinc. 
repairing,  washing,  ironing,  gardening,  sweep- 
ing and  putting  rooms  in  order  is  included  ia 
the  course.  An  effort  to  lengthen  the  time  of 
training  is  being  made.  Lcnzburg,  Bern  and 
Boniswil  have  good  schools  of  this  class. 

The  Swiss  trade  school  is  felt  to  hare  a 
beneficial  effect  on  the  working  man  and  woman 
as  well  as  on  the  industries,  and  is  favored  by 
the  lal>or  unions.  Although  the  schools  hare 
not  created  new  industries,  they  have  been  the 
means  of  developing  many.  The  schools  of 
wood-carving  have  done  much  to  improve 
this  trade,  and  machine  embroidery  has  beet 
through  the  schools,  brought  prominently  for- 
ward. The  products  of  this  industry  are 
largely  exported  to  the  United  States. 

England. 

The  trade  school  proper  was  not  de- 
veloped to  as  great  an  extent  in  England  a* 
on  tin-  Continent.  Although  technical  educa- 
tion has  received  attention,  there  have  heea 
until  recently  but  few  instances  where  tbr 
day  school <  aimed  to  take  the  place  of  actual 
apprenticeship.  This  was  due  largely  to  the 
Education  Act  of  1880.  which  forhade  the 
practice  of  any  trade,  industry  or  employment 
in  the  schools.  The  education  acts  later  took 
a  more  favorable  attitude  toward  trade  in- 
struction, and  government  aid  can  now  he 
given  for  fostering  such  schools.  They  are 
rapidly  increasing. 

Supplementary  trade  work  is  largely  offered 
in  the  night  continuation  classes,  which  resemHr 
those  of  Germany,  and  attract  large  numbers  of" 
students.  There  are  4,000  of  these  classes  is 
London  alone.  Mr.  Robert  Blair,  of  the  Ifosefr 
Educational  Commission,  says  in  his 
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technical  education  in  the  United  States:  aWe 
are  in  the  main  trying  to  do  in  one  institution 
—  ihe  evening  school —  what  Germans  and 
Americans  are  in  the  main  endeavoring  to  do 
in  two.*  The  night  classes  are  open  to  both 
sexes.  Girls  do  not  take  much  advantage  of 
them,  however,  for  the  reason  that  nine  or  10 
hours  of  work  during  the  day  leave  but  little 
energy  for  resuming  workshop  practice. 

Although  the  polytechnics  have  done  much 
for  the  industries,  it  is  only  oi  ^ate  years  that 
they  have  fostered  real  trade  instruction  in 
the  day  classes.  Such  instruction,  however,  has 
recently  been  increasing.  A  late  report  gives 
the  number  of  day  trade  students  in  or  near 
London  as  5,800.  These  are  provided  for  in  35 
well-equipped  workrooms  (principally  in  the 
polytechnics)  in  which  200  courses  are  giyen 
bearing  on  53  different  trades.  The  evening 
classes  are  doing  a  fine  work  in  training  older 
workers  for  better  positions.  Day  preparatory 
trade  schools  are  being  organized.  Engineers 
of  high  rank  are  urging  educational  facilities 
for  apprentices,  workmen  and  experts  equal  to 
those  offered  on  the  Continent  of  Europe. 

Trade  training  for  girls  has  not  been  greatly 
encouraged  by  the  working  class.  The  germ  of 
it  has  been  in  the  excellent  domestic  economy 
schools.  The  Women's  Industrial  Council  of 
London  is  doing  much  to  foster  trade  schools 
for  girls  as  a  part  of  education.  The  London 
County  Council  has  opened  an  All-Day  Trade 
School  of  the  preapprenticcship  type.  It  began 
under  private  control  but  was  taken  over  by 
the  city  in  1907.  A  girl  can  enter  at  14 
and  remain  two  years.  A  day  continuation 
school  has  also  been  opened  for  girls  at  work. 
The  Borough  Polytecnnic  in  London  opened 
in  1904  Day  Trade  Waistcoat-Making  School 
for  Girls,  and  other  polytechnics  have  followed 
the  example.  General  education,  art  and 
domestic  science  are  included  in  the  one-year 
course.  The  council  is  urging  that  similar  day 
courses  be  offered  at  each  technical  institute  in 
London,  in  order  to  train  workers  for  all  good 
trades  employing  women. 

Italy. 

Education  for  industrial  pursuits  began 
seriously  in  Italy  after  the  national  union. 
In  1898  vigorous  reforms  look  place  in  the 
schools  which  raised  the  standard  of  teaching 
and  reorganized  the  courses  of  study. ^  The 
schools  were  founded  chiefly  by  individuals. 
They  differ  widely  in  type,  in  object  and  in  pro- 
gram. Many  of  the  schools  receive  subsidies 
from  the  state  as  well  as  from  the  provincial 
or  communal  authorities,  or  from  chambers  of 
commerce,  or  from  the  savings  banks.  The 
government  exercises  a  certain  class  of  super- 
vision over  those  schools  receiving  subsidies. 
Although  there  is  no  co-ordination  between  the 
schools  there  is  a  response  to  local  needs.  As 
in  other  countries,  there  are  several  grades  of 
schools.  The  schools  of  arts  and  trades 
(scuolc  d'arti  e  mesticri)  train  the  workmen. 
These  institutions  are  very  numerous  in  the 
cities  and  small  towns,  and  are  unevenly  dis- 
tributed through  Italy.  Piedmont,  Lombardy, 
Campa^na  and  Tuscany  have  the  greater  num- 
ber. The  instruction  in  many  of  them  deals 
more  with  the  technical  features  than  with  the 
academic  and  theoretical.     As  in  other  conti- 


nental countries  there  are  two  classes  of  schools 
for  apprentices :  The  day  school  to  train  work- 
men for  trade,  and  the  night  or  Sunday  courses 
to  improve  workmen  engaged  in  the  industries. 
Everywhere  there  is  the  emphasis  on  the  artistic 
side  of  industry.  The  Casanova  Institute  of 
Arts  and  Trades  in  Naples  and  the  Municipal 
School  of  Arts  and  Trades  in  Genoa  are  illus- 
trations of  the  day  trade  schools  for  boys. 

Trade  education  for  girls  (scuole  pro- 
fesionale)  has  received  serious  attention.  The 
schools  are  largely  attended.  The  parent  insti- 
tution is  in  Rome.  It  still  remains  a  model 
for  other  schools.  The  girls  enter  at  12  years 
of  age,  on  completing  their  elementary  edu- 
cation and  continue  to  attend  the  classes  for 
three,  four  or  even  six  years.  The  compulsory 
subjects  are  drawing  and  cooking.  Optional 
subjects  are  languages,  needlework  in  all 
branches,  laundry  work,  lace  and  artificial 
flowermaking,  hair-dressing,  bookkeeping  and 
arithmetic.  There  is  also  a  nurses'  training 
school.  Similar  schools  are  to  be  found  in 
Florence,  Milan,  Venice,  Turin,  Parma, 
Bologna,  Palermo  and  in  some  of  the  smaller 
towns. 
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TRADE  UNIONS,  as  defined  by  the  Fed- 
eral statutes,  are  associations  of  working  people 
for  the  several  purposes  of  aiding  members 
toward  greater  efficiency,  promoting  their  gen- 
eral intelligence,  raising  of  funds  for  the  benefit 
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of  sick,  disabled  or  unemployed  members  or  the 
families  of  deceased  members,  and  for  the 
regulation  of  their  wages  and  hours  and  con- 
ditions of  labor,  and  the  protection  of  their 
individual  rights  in  the  prosecution  of  their 
trades.  The  primary  object  was  to  assist  mem- 
bers in  contests  with  employers,  and  it  was  not 
for  some  time  later  that  the  unions  introduced 
funeral  benefits,  homes  for  incapacitcd  workers, 
schools  for  instruction,  etc.  Sec  American 
Federation  of  Labor;  Guilds;  Unionism. 

TRADE  UNIONS,  General  Federation  of, 

a  labor  organization  of  Great  Britain,  aiming 
to  unite  all  the  British  trade  unions  for  mutual 
assistance  and  the  advancement  of  the  interests 
of  labor.  It  admits  any  trade  union  to  mem- 
bership, but  no  branches,  or  individuals.  It  was 
organized  in  1899  at  a  special  session  of  the 
British  Trades  Union  Congress.  The  govern- 
ment is  vested  in  a  general  council  of  repre- 
sentative delegates  meeting  annually,  and  in 
an  executive  "management  committee*  of  15, 
no  two  to  be  of  the  same  trade.  District  com- 
mittees may  also  be  organized.  Any  union  dis- 
satisfied with  ruling  of  the  management  com- 
mittee may  appeal  to  the  council,  and  from  the 
council  to  the  vote  of  the  general  membership. 
The  federation  deals  solely  with  industrial  ques- 
tions, particularly  with  the  conduct  of  strikes, 
and  aims  to  preserve  industrial  peace.  All 
unions  joining  the  federation  pay  an  entrance 
fee  of  one  penny  (two  cents)  per  member  and 
regular  dues  are  paid  on  two  different  scales, 
the  higher  scale,  sixpence  (12  cents)  per 
quarter  per  member,  the  lower  scale,  threepence 
(6  cents)  per  quarter  per  member;  all  pay- 
ments are  calculated  on  90  per  cent  of  the 
membership.  In  case  of  a  strike  approved  by 
the  general  council  or  the  management  com- 
mittee, unions  that  have  belonged  to  thr  federa- 
tion 12  months  are  entitled  to  a  strike  benefit 
of  five  shillings  ($1.25)  per  week  per  member 
on  the  higher  scale,  and  half  that  amount  on 
the  lower  scale.  Several  large  and  representa- 
tive unions  have  joined  the  federation;  among 
them  arcthc  Amalgamated  Society  of  Engineers, 
the  Boot  and  Shoe  Operatives,  the  Cotton  Spin- 
ners, the  Shipwrights  the  Tailors  and  the  Gas- 
workers  and  (i«  neral  Laborers:  the  membership 
approximates  1,000,000.     See  Unmonism. 

TRADE  WINDS,  one  of  those  perpetual  or 
constant  winds  which  occur  in  all  otu-ii  seas  on 
both  sides  of  the  equator,  and  to  the  distance  of 
ab"iit  30"  n«>rth  and  south  of  it.  On  the  north 
of  the  equator  their  direction  is  from  the  north- 
cast  ( varying  at  times  a  point  or  two  of  the 
compa^  either  wa_\  )  ;  on  the  south  of  the 
equator  they  proceed  I  mm  the  southeast.  In 
MMiir  places  the  trade  winds  become  periodical. 
blowing  one-ball  of  the  year  in  one  direction 
and  the  other  half  in  the  opposite  direction. 
Tluy  receive  I  heir  name  beear.se  their  known 
regularity  U  an  a-«Ui:sni"e  in  trading  ve-^els 
which  often  lav  their  cur^e^  ><i  as  U>  receive 
a*  much  a->;-tancc  as  pii^iMc.  from  t'a\"r- 
able  brre/i  «i.  See  alv  (Yrkknts,  Ocean; 
Mkii'okoi.in.y. 

TRADING  STAMPS,  printed  >lips  given 
by  •dnn-  men  ban?*  a*  an  inducement  to  the 
trirln:-/  iiu'i1!-'.  Thw  .ne  UMiallv  gummed  so 
th.i"  i In  \  mm\  hi  parted  in  a  book  which  is 
furnished  and  which  when  tilled  has  a  value  in 


premiums  offered.  These  stamps  are  used  ex- 
tensively and  are  said  to  be  of  considerate 
value  in  working  up  trade.  They  have  l>ecn  :he 
cause  of  lawsuits  brought  against  the  issuing 
firms  under  the  laws  forbidding  lotteries. 

TRADITION,  the  body  of  oral  in f ora- 
tion, opinion,  inexact  records,  statement?  and 
evidence  of  things  long  past  communicated 
from  older  generations  to  the  present.  That 
evidence  of  ancient  things  which  is  not  com- 
mitted  to  writing  and  vouched  for  by  com- 
petent authority.  As  applied  to  pro  fane  "history 
it  signifies  knowledge  of  the  past  handed  d^wn 
by  word  of  mouth  from  generation  to  genera- 
tion. In  this  sense  the  line  between  tradition 
and  myth  is  often  hard  to  distinguish,  one 
merging  into  the  other.  Historical  tradition, 
however,  has  usually,  if  not  in  variably,  a  sub- 
stantial foundation  and  both  tradition  and 
myth  arc  of  the  highest  value  in  tracing  human 
experience  and  progress  both  in  the  historic  and 
prehistoric  periods — for  it  should  be  unneces- 
sary to  state  that  the  so-called  historic  peri<-<! 
is  not  a  uniform  era,  but  varies  with  different 
races  of  mankind,  #  according  to  the  ase  at 
which  they  come  within  the  range  of  historic 
observation. 

Tradition  in  the  religious  sense  holds  a 
place  not.  less  important  than  in  its  profane 
meaning.  It  is  a  chief  ground  of  doctrinal  di- 
vision in  Christianity  and  also  in  Mohammedan- 
ism, between  Roman  Catholics  and  Protestants 
in  the  former  faith  and  between  Sunnites  and 
Shiitcs  in  the  latter.  A  similar  division  existed 
among  the  Jews  of  the  later  Scriptural  period 
In  the  Roman  Catholic  view  the  term  tradin'nc 
is  applied  to  the  doctrines  believed  to  have  been 
communicated  by  Christ  to  his  Apostles  ar.d 
handed  down  by  them  orally  to  their  succes- 
sors. The  writings  of  the  Fathers  are  regarded 
as  witnessing  these  traditions.  The  Council  cf 
Trent  teaches  that  the  truth  of  Christ  is  ceo- 
taincd  partly  in  the  sacred  writings  and  parr:? 
in  unwritten  tradition  received  bv  the  Apo*?!es 
from  Christ,  or  from  the  Holy  Ghost,  and  en- 
trusted by  them  to  the  Church,  and  that  Scrip- 
ture and  apostolic  tradition  are  alike  t*  be 
reverenced.  Sec  Catholic  Ciimcii;  Jewish 
Sects;  Mohammedanism;  Protestantism: 
Siiiitks;  Sl'nnites. 

TRADUCIANS  (from  traduce,  tran«m!i. 
a  name  which  the  Pelagians  ancientlv  gave  t: 
the  Catholics  because  of  their  teaching  da: 
original  sin  was  transmitted  from  father  !■■■ 
children.  More  commonly  the  term  is  appliei 
to  the  theory  that  souls  are  transmitted  \> 
children  by  the  parents,  instead  of  being  created 
by  Clod.  Saint  Augustine  appears  to  have  in- 
clined to  this  belief,  without  committing  him- 
self to  it. 

TRAFALGAR.  traf-al-gaV.  or  tra-fiTgar. 
a  cape  on  the  southwest  coast  of  Spain,  a:  the 
northwest  entrance  of  the  Strait  of  Gibraltar. 
It  is  low  and  sandy  and  terminates  in  two 
headlands,  on  the  east  of  which  is  a  mane  to 
tower.  The  famous  naval  battle  in  which  NY!- 
skti  lost  his  life,  after  defeating  the  combined 
French  and  Spanish  fleets  under  the  command 
of  Villcnemc  and  (iravina,  was  fought  off  this 
rape  2\  Oct.  1805.  Consult  Corben.  Sir 
.!  S..  'The  Campaign  of  Trafalgar >  (London 
191b" ). 
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TRAGACANTH,  GUM  TRAGACANTH, 
GUM  TRAGIC,  a  gummy  exudation  from  the 
stem  of  various  species  of  Astragalus,  natives 
of  the  mountainous  regions  of  western  Asia. 
It  comes  on  the  market  as  irregular  leaves  or 
ribbon-like  pieces,  of  a  white  or  brownish-white 
color  and  somewhat  translucent.  I^^swells  up 
in  water;  does  not  readily  dissolve  but  forms 
a  gelatinous  mass  which  is  sometimes  utilized 
as  a  mucilage.  Used  in  pharmacy  to  give  con- 
sistency to  lozenge  or  pill  mass.  It  is  also  used 
to  stiffen  calicoes  and  other  fabrics. 

TRAGEDY,  a  serious  drama  or  poem, 
representing  an  important  event  or  a  senes  of 
events  in  the  life  of  some  person  or  persons,  in 
which  the  diction  is  elevated  and  the  catastrophe 
melancholy.  Tragedy  originated  among  the 
Greeks  in  the  worship  of  the  god  Dionysus  or 
Bacchus.    See  Drama. 

TRAGOPAN,  a  pheasant  of  the  genus 
Ceriornis,  closely  allied  to  the  common  iowl. 
C.  satyr  a,  a  common  species,  is  a  native  of  the 
Himalayas  where  it  inhabits  the  forests  at  8,000 
to  11,000  feet  elevation.  The  plumage  is  spotted, 
exceedingly  brilliant  and  variegated  in  colors 
and  two  fleshv  protuberances  hang  from  behind 
the  eyes.  When  the  bird  is  excited  it  can  erect 
these  protuberances  till  they  look  like  a  pair  of 
horns.  A  large  wattle  hapgs  at  either  side  of 
the  lower  mandible.  Unlike  most  pheasants  they 
build  their  nests  in  trees. 

TRAILL,  tral,  Catherine  Parr  Strickland. 

Canadian  writer,  sister  of  Agnes  Strickland 
(q.v.)  :  b.  London,  9  Jan.  1802;  d.  Lakefield,  On- 
tario, 29  Aug.  18^9.  She  was  married  in  1832  to 
Capt.  Thomas  Traill  with  whom  she  removed 
to  Canada  in  >1833  and  made  her  home  for  the 
rest  of  her  life  at  Eakefield.  Ontario.  Among  her 
works  are  (The.  Backwoods  of  Canada*  (18o5) ; 
( Canadian  Crusoes*  (1852)  ;  (Ramblings  in  the 
Canadian  Forests*  (1854)  ;  (Afar  in  the  Forest) 
(1869);  'Studies  of  Plant  Life>  (1884); 
<Pearls  and  Pebbles>   (1895). 

TRAILL,  Henry  Duff,  English  journalist 
and  man  of  letters :  b.  Blackheath,  Kent,  14 
Aug.  1842;  d.  London,  21  Feb.  1900.  He  was 
graduated  at  Saint  John's,  Oxford,  1864,  called 
to  the  bar  in  1868,  but  soon  took  to  literature. 
He  was  connected  with  the  Pall  Mall  Gazette 
(1873-80),  the  Saint  James'  Gazette  (1880-82), 
Telegraph  (1882-96)  and  the  Saturday  Review 
(1883-94).  From  1889  to  1891  he  was  editor  of 
the  Observer,  from  1898  to  1900  of  Literature. 
Among  his  publications  are  <Lives)  of  Straf- 
ford (a  vcrv  original  work  with  a  new  view) 
(1889);  William  III  (1888);  Sterne  (1882); 
Coleridge  (1884)  and  others;  also  ( Central 
Government }  (1881)  ;  'Recaptured  Rhymes* 
(1882)  ;  (The  New  Lucian>  (1884;  revised  and 
enlarged  1900),  his  best  work;  c  Saturday 
Songs }  (1890),  satirical  verse;  (From  Cairo  to 
the  Soudan  Frontier>  (1896)  and  <The  New 
Fiction  and  Other  Essays  on  Literary  Subjects* 
(1897). 

TRAIN,  Elizabeth  Phipps,  American 
novelist  and  translator:  b.  Dorchester,  Mass., 
1  Sept.  1856.  She  was  educated  at  Wells  Col- 
lege, Aurora,  N.  Y.,  and  her  first  literary  work 
consisted  entirely  of  translations  from  the 
French.  They  include  (The  Apostate*  (1889); 
Recollections  of  the  Court  of  the  Tuileries* 
(1891),  etc.     Her  first  original  publication  was 


*Dr.  Lamar*  (1891)  and  she  has  since  written 
( Autobiography  of  a  Professional  Beauty y 
(1895);  <A  Social  Highwayman*  (1895); 
< Queen  of  Hearts*  (1897)  and  other  works. 

TRAIN,  George  Francis,  American  finan- 
cier and  eccentric  author:  b.  Boston,  24  March 
1829;  d.  New  York,  18  Jan.  1904.  In  1850  he 
was  put  in  charge  of  the  Liverpool  branch  of  an 
American  business  house  and  three  years  later 
was  admitted  to  partnership.  Another  branch 
was  established  in  Melbourne,  Australia,  in 
1853,  under  his  supervision,  and  during  the 
three  years  of  his  stay  there  he  introduced  a 
sailing-ship  service  between  Boston  and  Aus- 
tralia. In  1858  he  interested  English  capital  in 
the  building  of  the  Atlantic  and  Great  Western 
Railway  and  afterward  undertook  street-rail- 
way enterprises  in  England  and  other  European 
countries,  but  his  plans,  through  opposition  and 
otherwise,  were  frustrated.  His  next  railroad 
enterprise  was  the  building  of  the  Union  Pacific 
Railway,  ground  for  which  was  broken  at 
Omaha  2  Dec.  1863  and  the  connection  that 
linked  the  eastern  and  western  extremities  com- 
pleted 10  May  1869.  He  made  a  tour  of  the 
world  in  80  days,  arriving  in  Marseilles,  France, 
20  Oct.  1870,  where  he  organized  the  Com- 
mune, was  arrested  and  imprisoned  for  13  days 
at  Lyons.  In  1872  he  became  an  independent 
candidate  for  President  of  the  United  States. 
He  was  a  man  of  eccentric  habits  and  extrav- 
agant speech  and  in  November  1872  was  ar- 
rested on  the  charge  of  having  published  ob- 
scene literature.  The  passages  objected  to  were 
wholly  quotations  from  the  Bible.  Mr.  Train 
was  discharged  from  custody  after  having  been 
adjudged  insane  by  legal  decision.  His  later 
years  were  spent  in  New  York,  where  he 
adopted  the  habit  of  speaking  only  to  children. 
He  called  himself  ^Citizen  of  the  World,**  and 
while  his  title  to  property  valued  at  $30,000,000 
at  Omaha,  Neb.,  remained  in  litigation  he  af- 
fected a  simple  style  of  living  and  spent  his  last 
years  at  a  cheap  hotel,  where  he  died.  Among 
his  publications  are  <An  American  Merchant  in 
Europe,  Asia  and  Australia*  (1851);  <Young 
America  Abroad*  (1857) ;  ( Young  America  in 
Wall  Street*  (1858);  <Young  America  on 
Slavery*  (1860) ;  ( Championship  of  Women > 
(1868)  and  (My  Life  in  Many  States  and  in 
Foreign  Lands.* 

TRAIN  BANDS,  a  body  of  citizens  par- 
taking of  the  nature  of  both  militia  and  volun- 
teers, instituted  by  James  I  and  dissolved  by 
Charles  II.  The  term  was  afterward  applied 
to  the  London  militia,  from  which  the  third 
regiment  of  the  line  originated  and  in  which  the 
renowned  John  Gilpin  was  a  captain. 

TRAINED  NURSE.    See  Nurse,  Trained. 

TRAINED  TEACHERS.  See  Education, 
Elementary. 

TRAINING,  Athletic.  See  Physical 
Training. 

TRAINING  SCHOOL  FOR  TEACH- 
ERS. See  Teachers,  Professional  Training 
of. 

TRAINING   SCHOOLS,   Nautical.     See 

Nautical  Training  Schools. 

TRAJAN,  tra'jan  (Marcus  Ulpius  Trata- 
nus),  Roman  emperor:  b.  Italica  (near  Se- 
ville), in  the  Spanish  province  of  Baetica,  53 
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A.n. ;  d.  Sclinus,  Cilicia,  117.  He  was  the  son  of 
Trajanus,  a  Roman  commander  under  Ves- 
pasian. He  accompanied  his  father  in  a  cam- 
paign against  the  Parthians  and  also  served  on 
the  Rhine  with  such  ability  that  when  Ncrva 
came  to  the  throne  he  adopted  the  young  soldier 
and  raised  him  to  the  rank  of  Cscsar  (97). 
Ncrva  dying  a  few  months  after,  he  succeeded 
to  the  throne  (98).  He  was  at  that  time  in 
Germany,  where  he  remained  for  more  than  a 
year,  to  settle  a  peace  with  the  (ierman  tribes, 
and  in  99  set  out  with  a  numerous  escort  to 
Rome.  After  largess  to  the  soldiers  and  people 
he  took  successful  measures  for  supplying  the 
capital  with  corn.  He  punished  and  banished 
informers,  reduced  the  taxes  and  filled  the  most 
important  posts  with  men  of  talent  and  integ- 
rity. He  moreover  founded  libraries,  and  under 
his  patronage  the  studies  were  revived  which 
had  suffered  from  the  persecution  of  Domitian. 
By  the  unanimous  voice  of  the  Senate  he  was 
awarded  the  title  "Optimus."  In  101  he  set  out 
on  an  expedition  against  Dcccbalus,  king  of  the 
Dacians,  who  had  forced  Domitian  to  purchase 
peace  by  an  annual  payment  of  money,  and 
after  two  years  defeated  the  Dacians  and  re- 
turned to  Rome  to  enjoy  the  honors  of  a 
triumph  with  the  name  of  Dacicus  (103).  In 
this  vear  Pliny  was  made  governor  of  Pontus 
and  ftithynia.  which  circumstance  gave  rise  to 
a  scries  of  letters  between  him  and  Trajan  still 
extant.  Among  these  arc  the  epistles  respecting 
the  Christians,  whom  he  directs  Pliny  not  to 
search  for,  but  only  to  punish  if  brought  before 
him.  In  104  Dcccbalus  renewed  the  war  with 
the  Romans  in  pursuing  which  Trajan  con- 
structed a  bridge  over  the  Danube,  below  the 
modern  Orsova,  which  was  one  of  the  greatest 
works  of  antiquity  (105).  He  then  marched 
into  Dana,  reduced  the  capital  of  Dcccbalus 
and  turned  Dacia  into  a  Roman  province.    It 


was  in  commemoration  of  his  wars  in  Diea 
that  he  erected  the  sculptured  column  which 
still  bears  his  name  In  114  he  dedicated  the 
Forum  that  he  had  built  in  Rome  and  set  not 
on  a  new  warlike  expedition  against  Chosroet, 
the  Parthian.  The  result  of  this  war  was  the 
reduction  of  Armenia  to  a  Roman  province 
His  war  with  the  Parthians  was  completed  in 
two  campaigns,  after  which  he  sailed  down  tbr 
Tigris  and  entered  the  Persian  Gulf.  During 
his  absence  the  Parthians  revolted.  After  gnr- 
ing  a  king  to  the  Parthians  he  laid  siege  to 
Atra,  the  capital  of  an  Arabian  tribe,  but  was 
obliged  to  withdraw  to  Syria.  In  the  following 
year  (117)  he  proposed  returning  into  Mesopo- 
tamia, but  was  attacked  by  a  disorder,  which 
induced  him  to  repair  to  Italy,  leaving  the  army 
under  the  command  of  Hadrian.  He  had  pro- 
ceeded no  farther  than  Selinus,  in  Cilicia.  when 
he  died,  after  having  adopted  Hadrian  for  his 
successor.  His  good  qualities  as  a  ruler  were 
such  that,  at  the  distance  of  250  years  from  his 
death,  the  senators,  in  their  acclamations  on  the 
accession  of  a  new  emperor,  were  accustomed 
to  wish  that  he  might  be  more  fortunate  than 
Augustus  and  better  than  Trajan. 

TRAJAN'S  COLUMN.    See  Roue;  Tia- 

JAN. 

TRAJAN'S  WALL,  Rumania,  a  fortified 
line  in  the  Dobrudja  extending  east  from  the 
Danube  to  Kustendji  on  the  Black  Sea.  a  dis- 
tance of  37  miles.  It  is  a  double,  in  some 
places,  a  triple,  earthwork  on  the  south  side  of 
a  natural  fosse  consisting  of  a  narrow  marshy 
valley.  Another  wall  of  the  same  name,  built 
by  a  Roman  legion,  105-155  a.d.,  extends  from 
the  Pruth  cast  to  the  Black  Sea. 

TRAMP.    Sec  Mendicancy. 

TRAMWAYS,    Aerial      See     Coram: 

Wire  Rope. 


